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of  Wireless 

From  June  N.  A.  W.  A.  Monthly  Service 
Bulletin . 

“During  the  last  few  months  we  have  re- 
ceived a number  of  complaints  from  mem- 
bers who  have  purchased  wireless  apparatus 
from  different  supply  houses.  In  most  cases 
the  complaints  were  to  the  effect  that  they 
had  ordered  such  and  such  a piece  of  appa- 
ratus and  made  remittance  on  such  and  such 
a date,  and  that  they  received  an  acknowl- 
edgment of  the  order,  but  had  never  re- 
ceived the  apparatus;  nor  could  they  get  any 
satisfaction  from  the  companies,  although 
repeated  complaints  had  been  made.  We 
have  taken  up  these  cases  of  members,  have 
written  the  manufacturers  and  have  secured 
prompt  action  and  satisfaction  in  several 
cases. 

“In  a recent  case,  one  of  our  members  in 
Massachusetts  wrote,  ‘I  received  shipment 
of  my  transformer  one  week  after  you  wrote 
the  company  on  this  subject  and  wish  to 
compliment  you  for  accomplishing  with  one 
letter  what  I could  not  accomplish  with  a 
half  dozen.’ 

“If  members  will  exercise  a little  care  in 
placing  their  orders  and  place  only  with 
reputable  concerns  who  manufacture  de- 
pendable goods,  they  will  have  little  trouble. 
It  is  the  small,  ‘fly-by-night’  concerns,  here 
to-day  and  gone  to-morrow,  that  put  out 
cheap  apparatus  at  prices  too  low  to  make 
it  possible  for  them  to  deliver  anything  worth 
while  who  have  cheated  hundreds  of  ama- 
teurs out  of  their  money.  Study  the  cata- 
logs carefully.  See  if  they  give  guarantees. 
Note  how  long  they  have  been  in  business 
and  note  the  publications  in  which  they 
advertise. 

“The  Wireless  Age  and  most  other  good 
publications  refuse  to  accept  the  advertise- 
ments of  new  and  small  concerns  without 
being  assured  that  the  concerns  are  all  right 
anl  will  meet  their  obligations.  If  you  have 
had  any  trouble  receiving  goods  ordered, 
write  us,  and  we  will  take  up  the  complaint.” 


Equipment 

From  July  N.  A.  W.  A.  Monthly  Service 
Bulletin. 

“The  item  in  our  last  bulletin  about  pro- 
tection for  members  has  called  forth  con- 
siderable correspondence.  Assistance  will  be 
given  members  in  every  case.  A consider- 
able number  of  complaints  against  *one  small 
concern  in  New  York  City  shows  it  to  be 
the,  worst  offender.  It  seems  more  than 
likely  that  with  the  accumulation  of  com- 
plaints and  with  the  aid  of  the  Post  Office 
Inspectors  that  this  particular  concern  will 
be  compelled  to  make  good.  Practically  all 
other  concerns  about  which  complaints  were 
made  have  been  found  to  be  all  right  and 
we  feel  confident  that  the  houses  will 
straighten  out  claims  when  properly  pre- 
sented to  them. 

“We  are  glad  to  know  that  our  members 
appreciate  that  this  protection  work  is  one 
of  the  tangible  evidences  of  the  value  of 
membership  in  the  N.  A.  W.  A ” 


Since  the  publication  of  these  notices 
the  Secretary  of  the  N.  A.  W.  A.  has  re- 
ceived numerous  complaints,  most  of  them 
against  two  or  three  concerns.  A small  per- 
centage were  against  houses  of  good  repute 
and  were  due  to  clerical  errors  which  were  at 
once  corrected  when  brought  to  the  attention 
of  the  houses  concerned.  The  bulk  of  the 
cases  concerned  irresponsible  concerns  doing 
business  with  apparatus  of  little  or  no  value. 
Redress  is  practically  hopeless.  The  only 
solution  is  by  an  accumulation  of  evidence  by 
means  of  which  the  Post  Office  Department 
may  find  it  possible  to  issue  a fraud  order 
which  will  put  such  concerns  out  of  business. 
Send  in  your  cases  with  full  details.  Many 
requests  have  been  made  that  we  publish  the 
names  of  these  houses.  This  we  are  un- 
able to  do  until  the  evidence  brings  action 
on  the  part  of  some  one  to  recover  losses 
and  damages. 
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Sec.  N.  A.  W.  A.,  450  4th  Avc.,  N.  Y.  C. 

Rec’d from  which  I wrote  you 

about  and  thank  you  for  your  trouble,  one  letter 
of  yours  being  more  effective  than  half  a dozen 
of  mine. 

Gilbert  K.  Maul,  Chatham,  N.  J. 


Sec.  N.  A.  W.  A. 

I received  the  equipment. Thank  you  for 


your  quickness  in  securing  results. 

Roy  Mackin,  San  Francisco,  Cal. 


Sec.  N.  A.  W.  A. 

This  morning  received  check  from  - in 

refund.  Had  written  a dozen  times  but  could  get 
no  results  but  one  letter  from  you  made  them  come 
across. 

Philip  Bost,  Statesville,  N.  C. 


It  Pays  to  Be  a Member  of  the  N.  A.  W.  A. 
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Owing  to  the  fact  that  certain  statements  and  expressions  of  opinion 
from  correspondents  and  others  appearing  in  these  columns  from  time 
to  time  may  be  found  to  be  the  subject  of  controversy  in  scientific 
circles  and  in  the  courts,  either  now  or  in  the  future,  and  to  some- 
times  involve  questions  of  priority  of  invention  and  the  comparative 
merits  of  apparatus  employed  in  wireless  signaling,  the  owners  and 
publishers  of  this  magazine  positively  and  emphatically  disclaim  any 
privity  or  responsibility  for  any  statements  of  opinion  or  partisan 
expressions  if  such  should  at  any  time  appear  herein. 
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An  Equipment  That  Marks 

Progress 

The  Advantages  of  the  Latest  Installation  at  Siasconset 
^ By  J.  B.  Elenschneider 

Construction  Engineer  of  the  Marconi  Wireless  Telegraph  Company  of  America 


WITH  the  installation  at  the  Sias- 
conset (Mass.)  station  of  its 
third  distinctive  type  of  wireless  appa- 
ratus another  interesting  chapter  was 
added  to  the  history  of  radio  develop- 
ment. Several  advantages  mark  the 
new  equipment,  chief  among  them 
being  a generating  plant  which  reduces 
energy  loss  and  effects  a saving  in  the 
cost  of  operation. 

One  of  the  striking  features  of  the 
new  equipment,  which  is  of  2 k.w. 
power,  is  the  novelty  of  its  design.  It 
differs  from  the  average  apparatus  in 
that  instead  of  employing  a large  stor- 
age battery  for  operating  the  motor- 
generator  which  supplies  the  energy  to 
the  transformer,  the  500-cycle  gener- 
ator is  coupled  to  the  shaft  of  the  en- 
gine by  means  of  a gear,  with  a ratio 
of  2 to  1.  This  plan  of  construction 
eliminates  practically  all  losses  which, 
in  the  ordinary  storage  battery  installa- 
tion, are  caused  by  the  many  different 
transformation  of  energy  necessary  to. 
obtain  the  high  frequency  oscillations 
for  transmitting. 

As  a rule  the  energy  generated  by 
the  engine  is  transferred  through  a belt 
with  considerable  loss  to  the  dynamo 
which  charges  the  battery ; thence  it  is 
conveyed  to  the  batteries  at  the  cost  of 
at  least  another  twenty-five  per  cent, 
loss;  from  the  batteries  the  energy  is 
supplied  to  the  motor  which  drives  the 
alternating  current  generator  and  another 
loss  of  at  least  forty  per  cent,  results. 
So  before  the  alternating  current 
reaches  the  transformer  a large  part  of 
the  initial  energy  generated  by  the  en- 
gine is  lost  through  different  causes 


such  as  belt  slip,  friction,  heat,  low  effi- 
ciency of  storage  batteries  and  motor- 
generators.  These  losses  are  elimi- 
nated or  reduced  to  an  insignificant 
quantity  in  the  recently-installed  appa- 
ratus, and  the  energy  generated  by  the 
engine  is  directly  applied  to  the  alter- 
nator whence  it  is  led  in  the  form  of 
alternating  current  to  the  power  trans- 
former. 

The  equipment  consists  of  a ten 
horsepower,  four-cylinder,  four-cycle 
engine,  geared  to  a 2 k.w.  500-cycle 


The  twin  generators  of  Siasconset,  shozving, 
in  the  rear,  the  10  h.p.,  four-cylinder  engines, 
geared  to  the  2 k.w.,  500 -cycle  generators.  The 
batteries  are  also  duplicated  so  that  in  case 
of  accident  the  station  can  be  operated  from 
an  independent  power  source 
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generator  of  the  standard  Marconi 
type,  the  latter  being  flexibly  coupled 
to  a thirty-two-volt  direct  current  ex- 
citer, a twenty-four-volt  exide  starting 
battery  of  160  ampere  hours’  capacity, 
an  automatic  control  and  charging 
panel,  a 2 k.w.  500-cycle  Marconi  trans- 
mitter of  the  panel  type,  and  a Marconi 
type  101  receiver.  The  engine  gener- 
ating set  and  batteries  are  duplicated 
so  that  in  case  of  accident  the  station 
can  be  operated  from  an  independent 


and  can  be  changed  to  any  number  of 
drops  necessary  to  keep  the  oil  in  the 
crank  case  at  the  proper  level. 

A thin  wire  rope  runs  over  the 
pulleys  from  the  operating  to  the  en- 
gine room,  where  it  is  connected  to  the 
high  tension  magneto  which,  while  the 
engine  is  at  rest,  is  held  in  an  advanced 
position  by  a spring.  This  enables  the 
operator  without  moving  from  his  place, 
by  simply  pulling  the  wire  rope,  to 
start  the  engine  on  a retarded  spark 


The  operating  table  is  connected  with  the  engine  room  by  a thin  wire  rope  running  on  pulleys 
and  attached  to  the  high  tension  magneto,  enabling  the  operator  to  start  the  engine 
on  a retarded  spark  without  moving  from  his  place 


power  source  while  repairs  are  being 
made.  The  engine  is  of  the  ten  horse- 
power, four-cylinder,  marine  type, 
capable  of  high  speed  and  possessing 
high  tension  ihagneto  ignition.  The 
cooling  is  effected  by  a water  pump 
which  sends  the  water  from  the  large 
cooling  tank  through  the  engine  and 
back  again.  A pump  propels  the  oil  from 
a small  tank  through  an  oil  sight  into  the 
crank  case.  The  amount  is  regulated 
by  an  adjusting  screw  on  the  pumps 


so  as  to  prevent  back-firing.  The  en- 
gines are  run  at  a speed  of  1,000  r.p.m. 
which,  by  means  of  the  gear  at  a ratio 
of  2 to  1,  gives  the  generator  and  ex- 
citer 2,000  r.p.m.,  which  is  the  normal 
speed  of  the  machines. 

A fly  ball  governor  maintains  the 
speed  of  the  engine  under  all  condi- 
tions, i.e.,  under  all  changes  of  the  load 
on  the  generator  exciter  set.  The  ex- 
citer is  a twenty-four-volt  series  wound 
motor  with  very  heavy  windings, 
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which  becomes  a thirty-two-volt  shunt 
wound  generator  when  the  engine  at- 
tains full  speed.  The  connections  ef- 
fecting this  change  are  made  by  the 
magnetic  switches  on  the  automatic 
control  panel.  The  exciter  is  utilized 
as  a starter  for  the  engine.  The  staning 
circuit,  which  includes  the  batteries, 
control  panel  and  starter  motor,  is 
closed  by  means  of  a solenoid  switch 
of  250  amperes’  capacity.  A pushbutton 
near  the  operator*^  table,  which  is  about 
forty  feet  distant  from  the  engine, 
closes  the  solenoid  circuit  and  this  in 
turn  closes  the  starting  circuit.  It  takes 
over  200  amperes  about  one  second  to 
turn  over  the  armature  of  the  starter 
motor,  the  armature  of  the  generator 
and  the  engine.  This  current  rapidly 
falls  off  to  zero  and  it  requires  from  five 
to  eight  seconds  for  the  engine  to  at- 
tain full  speed. 

When  the  engine  is  running  at  full 
speed  the  electromotive  force  of  the 
exciter  closes  a solenoid  switch  of  thir- 
ty amperes  capacity,  this  switch  con- 
trolling the  generator  field  circuit  and 
the  blower  motor  circuit.  It  is  mechan- 
ically interlocked  with  the  starting 
switch  and  as  soon  as  it  closes  the  for- 
mer opens.  Almost  at  the  same  time 
another  thirty-ampere  magnetic  switch 
closes  the  battery-charging  circuit  and, 
while  the  engine, is  running,  the  start- 
ing and  lighting  batteries  are  charged 
at  the  rate  of  fifteen  amperes  and  thir- 
ty-two volts.  The  time  required  for 
starting  the  engines  and  closing  all  cir- 
cuits is  from  five  to  eight  seconds — 
results  which  are  at  least  as  good  as 
those  obtained  with  any  commercial 
starter  for  a motor-generator. 

The  charging  panel  contains  the  dif- 
ferent magnetic  switches  and  relays 
one  of  which  is  continually  connected 
across  the  battery  and  adjusted  so  as  to 
automatically  cut  off  the  charge  when 
the  batteries  reach  a certain  predeter- 
mined voltage.  It  closes  the  charging 
circuit  again  when  the  battery  voltage 
falls  below  that  for  which  the  relay  is 
adjusted.  Thus  the  batteries  are 
charged  automatically,  requiring  no  at- 
tention except  for  replenishing  the  elec- 
trolyte and  taking  gravity  reading* 
from  time  to  time. 


The  control  panel  contains  a watt- 
meter which  indicates  the  power  used 
in  the  transformer  of  the  transmitter, 
a voltmeter  with  a changeover  switch 
for  reading  the  battery  voltage  or  the 
generator  voltage,  an  ampere  meter  in- 
dicating the  charging  current,  a bat- 
tery charging  rheostat  of  fifteen  ampere 
capacity,  a generator  field  rheostat  and 
two  exciter  field  rheostats;  two  3-pole, 
double  throw  switches  are  used  for 
changing  from  one  engine  generating 
set  to  the  other  so  that  if  anything 
should  go  wrong  with  one  set,  the  op- 
erator can  throw  the  switches  to  the 
other  side  and  start  the  engine  of  the 
second  set.  A single-pole,  doublc- 


I 


The  transmitter  is  of  the  panel  type, 
tuned  to  four  different  wave-lengths, 
300  meters,  450  meters,  600  meters,  and 
i,88o  meters 


throw  switch  makes  it  possible  to  use 
either  one  of  the  two  starting  and  light- 
ing batteries  on  either  of  the  two  en- 
gine generating  sets.  The  operator  can 
determine  which  battery  has  the  low- 
est voltage  by  examining  the  voltme- 
ter. The  battery-charging  is  done 
while  the  transmitting  set  is  used.  It 
will  not  be  necessary  to  operate  tne 
engines  for  charging  alone. 

A gasoline  tank  with  a capacity  of 
about  twenty-seven  gallons  supplies 
the  fuel.  This  tank  is  connected  by 
means  of  a galvanized  pipe  and  a gaso- 
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line  hand  pump  with  a large  storage 
tank  holding  more  than  ioo  gallons, 
the  larger  supply  of  fuel  being  buried 
under  the  earth  several  feet  away  from 
the  station. 

The  transmitter  is  of  the  panel  type 
and  has  a wave-length  range  of  from 
300  to  1,900  meters.  It  is  tuned  to  four 
different  wave-lengths,  300  meters,  450 
meters,  600  meters,  and  1,880  meters. 
The  maximum  radiation  obtained  is 
more  than  eight  amperes. 

The  aerial  is  of  the  four- wire  T type 
and  has  a natural  period  of  405  meters 
and  an  antenna  resistance  of  approxi- 
mately 21  ohms,  of  which  the  radiation 
resistance  is  14.4  ohms.  The  aerial  is 
suspended  on  two  wooden  masts,  each 
of  which  has  three  sections  and  is  170 
feet  in  height. 

The  ground  system,  which  is  shown 
in  an  accompanying  drawing,  consists 
of  the  old  zinc  circle  of  50  feet  diame- 
ter, to  which  have  now  been  connected 
a number  of  copper  wires.  These  run 
radially  from  the  station  and  terminate 
in  galvanized  iron  pipes,  driven  into  the 
ground  to  a considerable  depth.  This 
system  has  reduced  the  resistance  con- 
siderably and  has  made  it  possible  to 
obtain  a decrement  on  the  600  meter 
wave  of  .13.  Before  this  ground  system 
was  installed  the  decrement  could  not 
be  brought  below  the  .2  mark. 

The  first  set  installed  at  Siasconset 
was  of  the  type  originally  invented  by 
Guglielmo  Marconi  and  used  in  his 
early  experiments.  In  this  apparatus 
the  principal  parts  consisted  of  an  in- 
duction coil,  which  was  employed  as  a 
transmitter,  and  a coherer,  which  was 
used  as  a receiver.  There  were  several 
drawbacks  to  the  equipments,  however, 
one  of  them  being  lack  of  speed  in  op- 
eration. 


A few  years  after  this  equiprpent  had 
been  installed,  therefore,  it  was  re- 
placed by  the  then  latest  type  of  “tuned 
transmitter”  and  a magnetic  detector. 
1 he  transmitting  equipment,  which 
was  installed  in  1904,  was  used  to 
transmit  for  distances  of  considerable 
length.  It  was  destroyed  by  fire  m 
1907,  and  the  station  was  operated  for 
about  two  months  with  emergency  ap- 
paratus. 

Meanwhile  a new  station  was  being 
built  and  equipped  w ith  new  apparatus. 
The  greater  part  of  this  equipment  was 
of  the  same  type  as  that  which  had 
been  destroyed  with  the  exception  tiiat 
it  had  a non-synchronous  musical  spark 
in  place  of  the  plain  spark.  The  non- 
synchronous  spark  gap  set  was  in  oper- 
ation until  a few  weeks  ago,  when  it 
gave  way  to  the  latest  type  of  trans- 
mitting apparatus  for  shore  stations. 

The  first  message  was  received  at 
the  original  station  on  August  12,  1901, 
at  ten  o’clock  in  the  morning.  Sent 
from  the  Nantucket  lightship,  anchored 
off  South  Shoals,  it  was  as  follows 

“Signals  clear;  am  using  plain  aerial. 
Good  luck.” 

This  message  was  flashed  forty-three 
miles  and  at  the  time  its  transmission 
was  looked  upon  as  a remarkable  ac- 
complishment. 

The  station,  which  is  owned  by  the 
Marconi  Wireless  Telegraph  Company 
of  America,  has  been  in  the  public  eye 
from  time  to  time,  one  of  the  occasions 
being  when  it  received  an  S O S from 
the  steamship  Republic  after  that  ves- 
sel had  been  rammed  in  the  fog  by  the 
Floride  south  of  the  Nantucket  light- 
ship. The  operator  at  Siasconset 
broadcasted  the  news,  getting  into 
touch  with  the  Baltic,  which  turned 
back  from  the  course  she  was  pursuing 
and  went  to  the  aid  of  the  distressed 
craft.  The  Republic  sank,  but,  due  to 
the  activities  of  the  men  in  the  Siascon- 
set station  in  summoning  rescuers,  no 
lives  were  lost. 

At  the  time  of  the  Titanic  disaster 
Siasconset  was  the  first  station  to 
communicate  with  the  Carpathia, 
which  was  then  on  her  way  to  New 
York  bearing  survivors  of  the  wreck. 
Hundreds  of  messages  to  and  from  the 
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The  men  zeho  made  the  installation:  left  to  right , J.  C.  Cozvden,  manager  of  II'SC;  George 
Schuller;  J.  B.  Elens chneider,  designer  of  the  station  equipment;  Harry  Holden , 
operator;  also  young  Richard  Cowden,  in  front , ivho  hopes  some  day  to  become 

manager  of  ’Sconset 


vessel  were  handled  by  the  operators  States  that  outgoing  trans-Atlantic  ves- 
at  the  station.  sels  communicate  with  and  the  first 

Among  wireless  men  Siasconset  is  that  incoming  vessels  get  in  touch  with, 
remembered  chiefly  because  of  the  fact  It  is  the  oldest  commercial  station  in 
that  it  is  the  last  station  in  the  United  the  United  States. 


A MOTORCYCLE  EQUIPMENT  ^ 

Captain  John  B.  Christian  is  in  com- 
mand of  a motorcycle  wireless  outfit 
that  is  attracting  considerable  attention 
among  the  troops  stationed  on  the  Mex- 
ican border. 

The  apparatus  consists  of  a sending 
and  receiving  equipment  carried  in  the 
side  cars  of  three  motor  cycles.  A motor 
attachment  is  provided  to  be  run  by  the 
engines  of  the  motor  cycles.  One  of  the 
features  of  the  equipment  is  an  aerial 
vvhich  can  be  raised  to  a height  of  forty 
feet. 

The  set  has  been  used  to  communicate 
between  points  thirty-three  miles  apart, 
the  messages  sent  and  received  being 
highly  satisfactory  as  regards  clearness. 


THIS  MONTH’S  COVER 

Sergeant  Norman  R.  Hood,  Co.  I,  1st 
Iowa  Infantry,  reading  the  “magazine 
that  kept  me  posted  in  the  advance  of 
the  radio  art,”  as  he  expresses  it,  is  the 
subject  of  the  cover  of  this  issue.  The 
picture  was  taken  in  camp  at  Browns- 
ville, Texas,  and  is  titled,  according  to 
the  suggestion  of  its  donor,  “The  Wire- 
less Age  of  the  Border.” 

Sergeant  Hood,  a charter  member  of 
the  N.  A.  W.  A.,  who  wears  the  associa- 
tion button  with  pride,  arranged  to  have 
the  magazine  sent  to  him  wherever  he 
might  be  stationed,  stating  that  he  could 
not  do  without  it.  “The  value  of  wire- 
less telegraphy,”  he  says,  “was  brought 
vividly  home  while  on  the  Border. 
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Photograph  of  a storm  cloud  snapped  by  a wireless  amateur  in  the  glare  of  a lightning  dash 

on  Mount  Monadnock 


Receiving  on  Mt.  Monadnock 

The  Story  of  an  Experimental  Trip  to  the  Summit  of  a New 
Hampshire  Mountain 

By  Louis  G.  Barrett 


ONE  day  in  August  brought  such 
clear  weather  and  a wealth  of 
sunshine  that  I was  seemingly  invited 
by  the  powers  that  rule  over  meteoro- 
logical conditions  to  journey  with  my 
wireless  receiving  apparatus  from 
Keene,  New  Hampshire,  to  the  top  of 
Mount  Monadnock  in  Cheshire  County. 
So,  accompanied  by  a friend,  1 start- 
ed early  in  the  afternoon  on  a motor- 
cycle with  a side  car  attachment. 

After  we  had  left  Keene  in  the  rear 
and  had  passed  many  small  towns,  we 
arrived  at  a deserted  house,  which  was 
partly  in  ruins.  Here  wTe  left  the  motor- 
cycle. Then,  with  our  food,  aerial 
wire,  and  receiving  equipment  careful- 
ly packed  on  our  backs,  we  started  , for 
the  summit  of  Monadnock. 

Two  hours  of  climbing  over  a nar- 
row path  brought  us  to  the  little  house 
at  the  top  of  the  mountain.  This  struc- 
ture is  used  by  a forest-fire  warden  as 
a “look-out’'  station,  the  latter  being 


one  of  the  most  important  posts  of  its 
kind  in  New  Hampshire.  The  house 
is  about  sixteen  feet  square,  and  has 
windows  on  all  sides,  many  maps  cov- 
ering the  walls  of  the  interior.  From 
its  four  windows  we  were  able  to 
glimpse  Mt.  Washington  far  up  in  the 
north  and  also  the  other  mountains  in 
the_  Presidential  Range.  In  the  west 
we  could  see  the  little  valley  in  which 
Keene  is  situated;  beyond,  the  Green 
Mountains  stretched  from  north  to 
south. 

With  the  aid  of  the  warden’s  glass 
my  friend  and  I were  able  to  view  the 
customhouse  tower  in  Boston — eighty- 
three  miles  to  the  east.  In  the  south 
the  landscape  was  specked  with  Massa- 
chusetts towns,  including  Athol  and 
Fitchburg.  Many  villages  in  New 
Hampshire  were  also  brought  into 
view. 

Our  interest  in  the  view  having  been 
satisfied  we  began  the  preparations  for 


8 


Digitized  by 


Google 


October,  1916 


THE  WIRELESS  AGE 


9 


our  wireless  work..  We  had  cut  the 
spreaders  on  the  way  up  the  mountain, 
and  one  end  of  our  aerial  was  attached 
to  the.  top  of  the  flagstaff  on  the  top- 
house  ; the  other  end  we  suspended 
about  twenty  feet  above  the  ground 
on  a small  spruce  pole,  made  fast  be- 
tween the  rocks  200  feet  down  the 
mountain.  We  used  the  regular  tele- 
phone ground,  consisting  of  earth- 
sunken  plates  in  a damp  spot  about 
a quarter  of  a mile  down  the  mountain. 
And  so,  before  the  sun  had  sunk 
behind  the  lofty  peaks,  we  had  con- 
structed a three-wire  aerial,  200  feet 


is  hard  to  jar  from  adjustment  and 
very  desirable  for  portable  work. 

With  the  sliders  set  as  described,  we 
were  surprised  at  the  very  sharp  and 
clear  tone  of  NAA  (Arlington), 
which  was  sending  the  half  past  eight 
report.  The  signals  were  not  much 
louder  than  those  heard  in  the  valley 
of  Keene,  but  they  were  considerably 
sharper  and  clearer,  and,  of  course, 
were  easier  to  read.  There  was  little 
static.  We  copied  the  signals  by  lan- 
tern light  for  some  time,  and  then 
rested. 

At  about  fifteen  minutes  to  ten 


On  top  of  the  mountain  shown  in  this  Photograph  two  amateurs  spent  the  night  copying 

signals 


in  length.  This  task  completed, 
wre  connected  a Marconi  Type  “D” 
tuner  to  our  aerial  and  earth  connec- 
tions and  sat 'on  the  door  step  of  the 
top-house  to  enjoy  our  supper  and 
wait  for  darkness. 

The  time  passed  quickly  and  at 
about  half  past  eight  o'clock  we  put 
on  our  receivers,  adjusted  the  detector 
carefully  and  drew  up  the  sliders  to 
seven,  eleven  and  one-half,  and  seven, 
respectively.  The  detector,  well  de- 
signed and  of  the  carborundum  type, 


o'clock  we  again  adjusted  our  headsets 
and  were  struck  at  once  by  the  increase 
in  static.  For  the  next  ten  minutes  we 
listened  on  a wave-length  of  600  me- 
ters. I have  some  difficulty  as  a rule 
in  copying  ships  with  the  tuner,  as  it 
is  direct-coupled  and  its  adjustments 
are  rather  broad,  but  on  this  occasion, 
no  trouble  was  experienced.  In  that 
ten  minutes  we  heard  signals  from  many 
stations,  including  those  of  IZL  in 
Northampton,  Mass.,  which  were  par- 
ticularly st^c^0  Lajgr  we  heard  IZR 
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in  Rockland,  Me.,  calling  IAT  (Arthur 
H.  Lawford)  in  Bar  Harbor,  Me. 

At  quarter  past  ten  a station  on  the 
Atlantic  Coast  began  to  send,  and  for 
a while  we  listened  to  its  signals.  After 
a time,  however,  the  static  increased 
to  such  an  extent  that  we  were  unable 
to  listen  for  fear  of  injury  to  the 
phones.  Therefore,  we  disconnected 
the  set  and  went  outside. 

In  the  northwest  brilliant  flashes  of 
lightning  were  lighting  up  the  sky, 
and,  as  we  realized  that  the  storm  was 
coming  toward  us,  we  began  to  take 
down  our  aerial.  When  my  friend  at- 
tempted to  disconnect  the  ground  lead 
he  dropped  the  wire,  saying  he  felt  a 
shock.  I ridiculed  his  statement  and 
made  my  way  200  feet  down  the  moun- 
tain side  in  order  to  roll  up  the  aerial, 
while  my  friend  remained  above.  As  I 
started  to  roll  the  wires  on  the  spread- 
ers I received  a shock  that  hurled  me 
off  my  feet  and  sent  me  tumbling  down 
among  the  rocks.  My  friend  hurried  to 
my  assistance,  and  vve  spent  the  remain- 
der of  the  night  in  the  top  house. 

From  the  windows  of  the  structure 
we  obtained  an  excellent  view  of  the 


A MONKEY  ARRIVES  VIA  WIRE- 
LESS 

The  United  Fruit  Line  steamship  Al- 
mirante  arrived  in  New  York  recently 
from  West  Indian  ports  flying  at  the 
masthead  a monkey's  tail  as  a flag.  The 
tail  was  the  balancing  pole  with  which  a 
four- foot  monkey  had  been  nonchalantly 
doing  a tightrope  act  on  the  wireless 
aerials  for  three  days,  despite  the  efforts 
of  the  crew  to  make  him  come  down  and 
behave  himself. 

Naturally  the  aerials  handn’t  been  des- 
tined as  his  quarters  when  the  monkey 
was  put  aboard  with  a large  consign- 
ment of  assorted  animals.  He  was  bil- 
leted at  first  in  a cage  with  seventy-nine 
other  monkeys,  but  he  soon  broke  up 
their  happy  household.  When  his  teeth 
required  sharpening  this  particular  ring- 
tail sharpened  them  on  the  other  mon- 
keys. Likewise  he  gave  his  muscles 
some  much  needed  exercise  by  clawing 
the  first  simian  that  came  handy. 

His  fellow  voyagers  gave  the  crew 
no  peace  until  the  offender  was  exiled 
on  the  third  day  out  and  sentenced 


The  forest-fire  warden's  house  tvhich  provided 
protection  for  the  author  of  this  article 
and  his  companion  during  a storm 

storm.  Twice  the  lightning  came  in 
on  the  telephone  line  and  passed  on 
down  the  ground  lead. 

The  next  morning  we  returned  to 
Keene  well  pleased  with  the  results  of 
our  trip,  and  adequately  provided  with 
a fund  of  not  uneventful  wireless  rem- 
iniscences. 


to  be  tied  up  on  the  after  deck.  There 
he  wras  christened  by  the  sailormen 
“King  William"  because  of  the  way 
he  had  conquered  his  companions. 
But  the  king  lost  no  time  in  fletcheriz- 
ing  his  rope  until  it  broke.  Then  he 
shinned  up  the  main  mast. 

A seaman  was  sent  up  after  him,  and 
King  William  promptly  skated  across  the 
wireless  rigging  to  the  foremast,  250  feet 
away.  When  another  A.  B.  was  des- 
patched to  the  foremast  the  simian  equil- 
ibrist loped  to  the  middle  of  the  aerial, 
sat  down  and  scratched  himself  medita- 
tively. He  seemed  to  feel  that  he  had 
been  “saved  by  wireless." 

“I  wish  the  wireless  operators  would 
turn  on  the  current  full  force  and  burn 
you  to  a crisp !"  shouted  one  sorely 
tried  sailor,  shaking  his  fist  at  the 
monkey.  For  which  he  received  an  out- 
burst of  vitriolic  monkey  abuse. 

When  the  ship  reached  port  a flanking 
party  was  sent  up  the  shrouds  on  each 
side  of  the  foremast,  the  monkey's  habi- 
tat for  the  time  being,  and  he  was  cap- 
tured and  brought  to  the  deck. 
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With  the  Naval  Expedition  in  the 

Congo 

Something  About  the  Work  of  the  Field  Station  Operators 


AM  writing  this  in  a tent  on  the 

X shores  of  Lake  Tanganyika/' 

Thus  runs  a message  from  William  V. 
Moore  of  the  American  Marconi  Com- 
pany's Trans-Oceanic  staff,  now  with 
the  Allies'  Naval  African  Expedition  in 
the  Congo  region.  In  it  he  tells  of  war- 
fare as  he  learned  it  at  first  hand  the. 
bombardment  of  German  trenches,  the 
sinking  of  an  enemy  war  craft,  the  ta- 
king of  prisoners  and  field  station  work. 

Moore,  who  is  a senior  warrant  of- 
ficer, relates  that  barrels  containing  6,000 
gallons  of  gasoline  on  the  vessel  on 
which  he  voyaged  to  Africa,  caught  A* 
on  June  16th  and  an  S O S was  sent 
out.  The  appeal  was  promptly  answered 
by  other  craft,  but  several  volunteers, 
among  whom  was  Moore,  threvv  the 
blazing  barrels  overboard.  For  this  ac- 
tion his  name  was  favorably  mentioned 
to  the  Belgian  consul  at  Teneriffe.  An- 
other exci.ing  incident  of  the  voyage  was 
the  discovery  of  a German  spy,  who 
was  placed  in  the  hands  of  the  British 
authorities  and  locked  up  when  the  ves- 
les  arrived  off  the  African  coast. 

“My  journey  through  the  Congo 
....  was  interesting,"  narrates 
Moore.  “.  . . Plen.y  of  sport  shooting 
hippos,  crocodiles  and  monkeys.  We  ex- 
perienced plenty  of  storms  and  tor- 
nadoes until  the  middle  of  last  month 
(May)  when  the  dry  season  commenced. 

. . .We  were  put  under  the  Belgian  army 
authorities  and  come  under  the  Navy  only 
for  discipline.  . . ..  One  of  our 

boats  visited  the  German  shore,  bom- 
barding the  trenches,  sinking  (a  coasting 
vessel  of  Arabian  origin,  common  in  the 
Indian  Ocean),  and  capturing  five  pris- 
oners, ammunition  . . . and  con- 

traband of  war." 

In  describing  the  wireless  work  of  the 
expedition  Moore  said  that  there  were 


four  operators  and  one.  sub-lieutenant  to 
operate  the  2 1/5  k w.  field  station  sets, 
each  station  consisting  of  two  wagons 
and  two  limbers.  One  limber  contains 
the  seven  horsepower  water-cooled  pe- 
trol motor,  the  dynamo  and  A.  C.  gen- 
erator, the  disc  discharger,  the  D.  C. 
board  and  A.  C.  board.  The  wagon  con- 
tains the  receiving  and  transmitting  gear. 
There  is  a supply  cart  for  petrol  and  oil 
and  a mast  cart  to  transport  the  two 
seventy- foot  masts  in  thirty  sections. 
The  stays  and  stay  adjusters  are  con- 
tained in  two  trunks,  and  the  aerial  and 
earth  nets  in  one  trunk.  These  are  car- 
ried in  the  mast  cart. 

The  operators  established  their  quar- 
ters on  top  of  a hill  near  Lake  Tan- 
ganyika. The  w^est  shore  of  the  lake  is 
owned  politically  by  the  Congo  Free 
State,  the  east  shore  by  German  East 
Africa  and  the  south  shore  by  the  Brit- 
ish colony  of  Rhodesia. 

The  northern  end  of  the  lake  is  175 
miles  southwest  of  Victoria  Nyanza  lake 
and  its  southern  end  190  miles  northwest 
of  Lake  Nyassa.  Terrific  hurricanes  and 
tornadoes  make  Tanganyika  full  of 
peril  for  navigators.  There  are  a num- 
ber of  fresh  water  fish,  crocodiles 
and  hippopotami  and  also  sev- 
eral groups  of  deep  water  mollusks  and 
crabs,  said  to  be  of  marine  origin.  The 
presence  of  the  crabs  and  mollusks  has 
given  rise  to  the  theory  that  at  one  time 
the  lake  wras  an  arm  of  the  sea  and  be- 
came separated  by  upheavals. 

“Radioville"  is  the  name  given  by  the 
wireless  men  to  their  camp.  How- 
ever, it  is  not  permanent  and  they 
constantly  hold  themselves  in  readi- 
ness for  marching  orders,  for  Moore 
says : “In  a few'  weeks  I shall  be  depart- 
ing for  the  firing  lines  toward  the  north 
of  the  lake  and  probably  follow  up  be- 
hind the  troops  as  they  advance." 
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How  to  Conduct  a Radio  Club 

(Especially  Prepared  for  the  Members  of  the  National  Amateur 

Wireless  Association) 

By  Elmer  E.  Bucher 
ARTICLE  XXVIII 


A NUMBER  of  inquiries  regarding 
amateur  and  commercial  radio 
telegraphy,  some  of  which  have  been 
answered  in  the  Bulletin  of  the  Na- 
tional Amateur  Wireless  Association, 
have  been  received.  Many  of  the  ques- 
tions remain  unanswered,  however, 
and,  since  they  are  of  universal  interest 
to  amateurs,  it  has  been  decided  to  pub- 
lish them  in  this  article  of  the  series  on 
“How  To  Conduct  A Radio  Club.” 

A reader  residing  in  St.  Louis  asks : 
“Can  the  Fleming  oscillation  valve 
be  used  for  the  reception  of  undamped 
waves  in  a manner  similar  to  the  three- 
element  vacuum  valve  ?” 

Several  experiments  have  been  con- 
ducted along  this  line,  but  the  results 
have  not  been  published.  We  know  of 
no  circuit  by  which  this  valve  can  be 
made  to  oscillate. 

He  continues : 

“Why  are  such  extremely  long  coils 
used  in  the  circuits  of  the  beats  receiver 
described  in  the  book  'How  To  Con- 
duct A Radio  Club’?” 

This  query  has  been  answered  sev- 
eral times  in  The  Wireless  Aoe.  It 
should  Jne  self-evident  that  to  obtain 
the  b^f^results  from  a vacuum  valve 
the  gricirmust  be  supplied  wTith  a fairly 
high  value  of  potential  and  this  can 
only  be  obtained  by  the  use  of  large 
values  of  inductance  in  the  oscillating 
circuit  and  small  values  of  capacity ; 
hence,  to  obtain  wave-length  adjust- 
ments of  8,000  to  10,000  meters,  we  use 
large  loading  coils  in  the  secondary  cir- 
cuit, also  in  the  antenna  circuit. 

The  correspondent  also  asks  : 


t o 


“Can  the  loading  coil  be  eliminated  in 
this  set  and  the  inductively-coupled 
tuner  employed  for  the  reception  of 
signals  at  the  lower  range  of  wave- 
lengths?” 

There  is  no  reason  why  these  coils 
cannot  be  eliminated,  but  the  complete 
apparatus  will  then  respond  to  wave- 
^lgths  including  4,000  meters.  How- 
ler, the  apparatus  will  not  be  efficient 
at  the  lower  range  of  wave-lengths  in 
the  vicinity  of  1,000  meters  on  account 
of  the  “dead  end”  effect. 

Desiring  to  make  this  equipment  re- 
sponsive to  amateur  wave-lengths,  the 
reader  inquires: 

“Can  the  tuner  be  fitted  with 
switches  so  that  the  circuits  are  ad- 
justable to  200  meters?” 

This  is  possible,  but  it  is  not  recom- 
mended. The  unused  portions  of  the 
winding  should  be  broken  up  by  a 
“dead  end”  switch  to  cut  down  the 
energy  losses  occasioned  by  the  un- 
used turns. 

In  conclusion  he  writes: 

“Can  other  sizes  of  wire  than  those 
given  in  the  book  ‘How  to  Conduct  a 
Radio  Club’  be  substituted  in  case  the 
experimenter  does  not  have  the  desig- 
nated size?” 

A small  variation  from  the  sizes 


given  may  be  made  without  a great 
sacrifice  of  efficiency,  but  the  size  of 
wire  recommended  should,  if  possible, 
be  used,  for  it  will  give  the  maximum 
degree  of  efficiency.  If  you  change  the 
size  of  the  wire  the  dimensions  of  the 
coil  must  be  reduced  or  increased  ac- 
cordingly. To  calculate  the  inductance 
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of  a tuning  coil  follow  the  method 
given  in  the  second  edition  of  the  book 
“How  To  Conduct  A Radio  Club.’,  The 
primary  winding  for  this  tuner  may 
vary  fi;om  No.  22  single  silk  covered 
wire  to  No.  26  and  the  secondary  wind- 
ing from  No.  26  single  silk  covered 
wire  to  No.  34.  You  are,  however,  ad- 
vised to  hold  to  the  design  given  in 
“How  To  Conduct  A Radio  Club.,, 

Constructing  a Receiving  Set 

Constant  Reader  desires  a compact 
long  distance  receiving  set,  but  cannot 
see  how  such  a set  is  possible  with  the 
coils  described  in  the  book  “How  To 
Conduct  A Radio  Club.”  He  asks : 

“Is  it  necessary  to  employ  the  ex- 
tremely long  loading  coils  described  in 
the  instructions  for  constructing  a long 
distance  receiving  set  as  per  the  book? 
Is  there  no  other  method  by  which  a 
required  value  of  inductance  can  be 
obtained?  For  example,  I want  to 
mount  this  apparatus  in  a cabinet,  but 
after  careful  reflection  I find  that  the 
equipment  would  be  exceedingly  cum- 
bersome.” 

Multi-layered  coils  may  be  employed 
provided  the  precaution  is  taken  to 
separate  the  various  layers  by  a space 
*4  or  ]/2  inch.  If  four  layers  are  used, 
a winding,  4J/2  inches  in  diameter  by 
about  7 inches  in  length,  will  give  prac- 
tically the  same  value  of  inductance  as 
the  long  coils  described  in  “How  To 
Conduct  A Radio  Club.” 

Another 'subscriber  inquires: 

“Why  do  commercial  wireless  tele- 
graph companies  use  carborundum 
crystals  in  preference  to  other  detector 
crystals,  in  the  face  of  the  fact  that 
amateurs  get  far  better  results  with  ga- 
lena, silicon,  etc.?” 

The  answer  is  simple.  Experimental 
apparatus  does  not  fulfill  the  require- 
ments of  a commercial  service.  Picture 
a commercial  operator  constantly 
changing  his  apparatus  from  a send- 
ing to  a receiving  position  and  finding 
himself  compelled  to  “tickle”  and 
“fuss”  with. a cat  whisker  adjustment. 
What  would  be  the  effect  on  the  traffic 
department  of  a commercial  company 
in  these  circumstances?  Carborun- 
dum is  without  doubt  the  most  stable 
of  all  the  crystalline  detectors  and  the 


crystals  furnished  by  the  Marconi 
Wireless  Telegraph  Company  of  Amer- 
ica are  especially  selected  from  a large 
supply.  Remember  that  it  improves 
the  action  of  a carborundum  crystal  to 
mount  it  with  soft  metal  in  a contain- 
ing cup. 

The  reader  then  asks : 

“Why  is  it  that  I often  hear  amateur 
stations  with  my  receiving  tuner  ad- 
justed to  commercial  stations  whose 
wave-length  I know  to  be  600  meters  or 
above  ?” 

Either  the  amateur  violates  the  law 
in  regard  to  wave-lengths  or  your  re- 
ceiving aerial  has  considerable  resist- 
ance and  therefore  no  distinct  time 
period  of  vibration.  It  then  responds 
to  all  wave-lengths  within  a certain 
range,  but  with  no  particular  degree  of 
efficiency.  The  energy  that  you  receive 
under  these  conditions  is  due  to  forced 
oscillations.  Sometimes  these  effects 
are  due  to  a badly  designed  receiving 
tuner. 

He  also  asks  how  to  account  for  the 
long  range  of  small  amateur  sets  oper- 
ating at  the  low  wave-length  of  200 
meters  during  the  night  hours. 

This  is  probably  due  to  the  small  ab- 
sorption of  energy,  augmented  by  the 
use  of  a very  short  wave. 

Increasing  Energy 

Several  amateurs  have  sent  in  a 
query  to  this  effect : 

“Does  a receiving  detector  increase 
the  amount  of  energy  flowing  in  the  re- 
ceiving aerial  during  the  reception  of 
signals  from  a distant  station?” 

Those  detectors  not  employing  a 
local  battery  or  other  source  of  local 
energy  do  not  increase  the  amount  of 
energy  flowing  in  the  antenna  circuit, 
but  the  three-element  vacuum  \£lve, 
the  electrolytic  and  the  carbor  lum 
crystal  with  auxiliary  battery  current 
are  believed  to  increase  the  value  of  the 
received  energy.  Keep  in  mind  that 
there  is  still  some  argument  concerning 
the  operation  of  these  detectors. 

A member  of  the  National  Amateur 
Wireless  Association  writes: 

“What  should  be  the  resistance  of  a 
potentiometer  for  a receiving  set,  and 

the  potential {t5f  theJ|M||l  battery?” 
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The  maximum  value  of  resistance  may 
vary  between  300  and  600  ohms.  The 
battery  should  have  a potential  of  be- 
tween two  and  four  volts. 

An  experimenter  residing  in  New 
York  City  takes  issue  with  us  on  the 
following  point.  He  writes  : 

“Why  do  you  constantly  advise 
against  the  use  of  enameled  wire  when 
my  receiving  set  works  well  with  this 
type  of  winding  ?” 

We  should  like  to  know  if  actual 
quantitative  tests  have  been  made  to 
assure  our  inquirer  that  the  results  he 
obtains  are  equal  to  those  possible  with 
the  commoner  forms  of  windings.  The 
fact  that  he  hears  signals  is  no  criterion 
to  follow  as  the  mere  reception  of  sig- 
nals is  possible  with  practically  any 
type  of  winding.  Enameled  wire  coils 
generally  have  excessive  distributed  ca- 
pacity, which,  at  certain  wave-lengths, 
destroys  the  efficiency  of  the  set. 

Another  enthusiast  writes  to  ask 
why  we  object  to  the  use  of  No.  32  in- 
sulated wire  for  a loading  coil  in  a re- 
ceiving aerial  circuit. 

Experiment  proves  that  a coil  of  this 
type  has  such  a value  of  impedance 
that  it  seriously  impedes  the  flow  of 
energy  in  the  antenna  circuit. 

Receiving  Damped  or  Undamped 
Oscillations 

A member  of  the  National  Amateur 
Wireless  Association  asks  what  type 
of  apparatus  or  circuit  is  the  most  sen- 
sitive for  the  reception  of  cither 
damped  or  undamped  oscillations. 

We  have  found  from  experience  that 
the  type  where  one  vacuum  valve  is 
connected  up  to  become  an  oscillator 
of  variable  frequency  to  supply  energy 
to  the  antenna  circuit  for  “heterodyn- 
ing” and  a second  vacuum  valve 
is  coupled  to  the  same  antenna  tor  re- 
cording the  “beats”  seems  to  give  the 
best  results.  A circuit  of  this  char- 
acter was  fully  described  in  preceding 
issues  of  this  magazine,  also  in  the 
February  National  Amateur  Wireless 
Association  Bulletin. 

An  amateur  in  Boston  who  is  skep- 
tical concerning  the  reports  of  amateur 
long  distance  receiving  asks : 

“Are  all  the  reports  we  hear  re- 
garding the  reception  of  signals  by  ex- 


perimenters from  Nauen  and  Hanover, 
Germany,  etc.,  correct?  For  example, 
some  report  that  signals  are  received 
on  an  aerial  100  feet  in  length  and 
other  seemingly  impossible  perform- 
ances are  now  and  then  recorded.” 
These  reports  are  for  the  most  part 
authentic,  but  in  many  cases  the  ama- 
teur hears  Tuckerton  and  Sayville, 
mistaking  them  for  Hanover  and  Nau- 
cn,  Germany. 

Difficulties  of  Using  Microphonic 
w Amplifiers 

A reader  who  believes  that  commer- 
cial companies  in  some  respects  are  not 
up  to  date  in  the  production  of  efficient 
apparatus  asks  why  they  do  not  use 
microphonic  amplifiers  for  dispatching 
traffic,  particularly  in  view  of  the  fact 
that  these  devices  increase  the  strength 
of  signals  considerably. 

It  has  been  shown  by  experiment 
that  the  adjustment  of  microphonic 
amplifiers  is  too  difficult  for  the  aver- 
age employee  and  that  they  do  not  pos- 
sess sufficient  stability  for  commercial 
service. 

An  amateur  in  Milwaukee  asks  if 
any  type  of  detector  can  be  used  for 
picking  up  a wireless  telephone  con- 
versation excepting,  of  course,  the  co- 
herer. 

All  detectors  using  a telephone  re- 
ceiver arc  applicable  provided  the  re- 
mainder of  the  apparatus  can  be  placed 
in  resonance  with  the  transmitting  sta- 
tion. 

“How  far  will  a three-inch  spark 
coil  transmit  in  daylight?”  asks  a sub- 
scriber. In  some  localities  twenty 
miles  have  been  covered  in  daylight, 
but  the  actual  range  of  course  depends 
upon  the  sensitiveness  of  the  receiving 
detector  employed  at  the  receiving  sta- 
tion. 

A reader  who  is  contemplating  the 
purchase  of  a high  potential  trans- 
former says  that  he  cannot  decide  be- 
tween the  open  and  a closed  type  of  ap- 
paratus. 

He  should  purchase  the  transformer 
costing  the  least,  irrespective  of  type, 
if  constructed  by  a manufacturer  of  es- 
tablished reputation. 

The  same  inquiry*  has  had  ‘trouble 
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with  an  electrolytic  interrupter  and 
asks  why  it  functions  so  badly  on  sixty- 
cycle  alternating  current.  He  should 
know  that  this  is  due  to  the  fact  that 
the  flow  of  energy  in  a sixty-cycle  cir- 
cuit is  not  constant  as  in  the  case  of  a 
direct  current  circuit.  The  electro 
chemical  action  necessary  in  the  inter- 
rupter can  only  take  place  when  at 
least  80  volts  flow  through  the  circuit 
and  since  the  value  or  the  amplitude 
of  the  current  varies  constantly,  an  ac- 
tual interruption  cannot  take  place  un- 
til an  alternation  of  each  individual 
cycle  attains  the  value  of  eighty  volts 
or  over. 

A beginner  asks  concerning  the  ap- 
paratus to  be  purchased  by  one  who 
wishes  an  equipment  that  will  com- 
municate thirty  or  forty  miles.  We 
-'Suggest  the  purchase  of  a V*  k.w.  trans- 
former of  the  closed  core  type  with 
magnetic  leakage  gap  constructed  for 
a secondary  potential  of  15,000  to 
18,000  volts ; a non-synchronous  rotary 
spark  gap  giving  240  breaks  per  sec- 
ond; a copper  plated  leyden  jar  type 
of  condenser  of  .008  microfarad  capac- 
ity and  a small  inductively  coupled  os- 
cillation transformer. 

For  the  receiving  apparatus  two  re- 
ceiving tones  should  be  purchased,  one 
having  a maximum  wave-length  ad- 
justment of  600  meters  and  the  second 
a maximum  adjustment  of  3,000  meters. 

X-Ray  Static  Machine  as  Transmitter 

A physician  interested  in  wireless 
writes  that  he  would  like  to  use  his  X- 
ray  static  machine  for  the  transmission 
of  wireless  signals  and  asks  for  an  ex- 
planation of  how  the  apparatus  may 
thus  be  employed. 

The  writer  has  never  heard  of  a ma- 
chine being  put  to  this  use,  but  if  there 
can  be  designed  a special  high  tension 
switch  by  means  of  which  the  energy 
in  the  condensers  can  be  controlled 
and  the  circuit  opened  and  closed  to 
make  the  dots  and  dashes  of  the  Con- 
tinental Morse  code,  it  will  be  possible 
for  the  energy  to  be  transferred  to  an 
antenna  circuit  and  radiated  in  the 
form  of  electric  waves.  The  average 
X-ray  static  machine  generates  an  ex- 
cessive voltage  for  wireless  telegraph 
work,  giving  a spark  discharge  of  ab- 
normal length  and  excessive  damping. 


Reverting  to  the  subject  of  receiving 
apparatus  the  physician  asks  if  the 
vacuum  valve  bulb  can  be  made  to  os- 
cillate at  the  wave-length  of  600  meters. 
Experiment  shows  that  the  bulbs 
which  are  highly  exhausted  will  oscil- 
late at  all  wave-lengths,  but  the  or- 
dinary bulb  cannot  be  relied  upon  for 
this  work. 

Tikker  Experiments 

A resident  of  California  says  that  he 
is  experimenting  with  the  tikker  de- 
tector, but  he  has  observed  that  the 
receiving  tuners  for  this  device  are 
wound  with  Litzendraht  wire.  He  in- 
quires if  this  winding  is  positively  re- 
quired and  why. 

The  tikker  is  a current  operated  de- 
tector and  consequently  functions  besc 
in  a secondary  circuit  of  the  lowest 
possible  damping.  Of  course,  response 
can  be  obtained  with  ordinary  wind- 
ings, but  better  results  are  obtained 
with  Litzendraht  wire. 

He  then  asks  if  the  statement  is  true 
that  during  the  summer  months  ama- 
teur stations  are  limited  to  a few  miles' 
communication,  whereas  in  the  winter 
months  a range  of  several  hundred 
miles  can  be  obtained. 

Our  experience  has  been  that  in 
some  sections  of  the  United  States  the 
statement  holds  true.  Generally  in  the 
entire  northern  part  the  range  of  ama- 
teur stations  is  decreased  considerably 
during  the  hot  summer  months.  Foli- 
age and  vegetation  are  said  to  absorb 
a considerable  amount  of  energy  in  the 
passing  wave.  The  subject  is  dis- 
cussed at  length  in  the  Proceedings  of 
the  Institute  of  Radio  Engineers  and 
also  in  The  Year  Book  of  Wireless  Te1- 
egraphy  and  Telephony,  1915.  No  defi- 
nite conclusions  have  been  reached, 
however. 


Wireless  in  Gulf  Storm 

Wireless  was  employed  to  advantage 
recently  when  a hurricane  swept  ihe 
coast  of  the  Gulf  of  Mexico  and  de- 
stroyed all  means  of  communication 
south  of  San  Antonio,  Tex.,  except 
those  by  radio. 


A wireless  station  has  been  built  at 
Navassa  I^ftd  %ig^5tati@i,  the  West 
Indies.  Q 


Flight  of  the  War  Birds' 


By  Patrick  Vaux 


In  a dandy  frigate  or  a well-found  brig, 

In  a sloop  or  a seventy- four, 

In  a great  First-rate  with  an  Admiral's  Hag, 
And  a hundred  guns  or  more. 

In  a fair  light  air,  in  a dead  foul  wind, 

At  midnight  or  midday, 

Till  the  good  ship  sink,  her  mids  shall  drink 
To  the  King  and  the  King’s  Highzvay! 

— Newbolt. 

WELL?” 

“Still  jammed.” 
‘‘Confoundedly  awkward !” 

Lieutenant  Perwvnne  made  a wry 
mouth  and  continued  to  contemplate  the 
wireless  cabin’s  slip.  He  did  not  speak 
again.  The  sub-lieutenant,  who  had 
brought  him  the  unwelcome  news,  began 
to  make  the  best  of  it. 

“( )f  course,  it  is  an  annoyance  to 

W hitehall,  but ” 

“Just  so.  It  is  an  annoyance.”  Per- 
wynne  interjected  dryly,  bending  a lit- 

From  Sea  Salt  and  Cordite.  Copyright,  George 
II.  Doran  Co. 


tie  closer  lest  the  whistling  wind  carry 
away  his  words.  ‘‘It  cuts  both  ways.” 
Deland  chuckled  grimly. 

‘‘It  serves  us  better  than  them,  at  any 
rate,  sir.  East’ard  there’ll  be  a chance 
of  doing  something  ’stead  of  hanging  on 
to  the  Admiralty’s  wires  for  the  moves.” 
“Well,  yes.  But  at  home  they  won’t 

know  soon  enough  if — if ” 

Lieutenant  Perwynne  ceased.  The  two 
haggard-faced  officers  looked  at  each 
other.  Their  tired  eyes  were  charged 
with  a meaning  which  but  five  weeks  ago 
would  have  been  derided  exceedingly. 

“This  jamming,  if  it  is  atmospheric, 
can’t  hold  much  longer,”  said  the  sub- 
lieutenant, cheerfully.  “We’ll  soon  know 
with  all  this  play  of  fire  around.” 

“There  is  something  else.  Don’t  for- 
get,” snapped  his  superior  officer. 

The  grayncss  of  the  air  that  had  hung 
confusingly  along  the  horizon  when  first 
the  dest&p<si£i  likfe,j^<^  others  that  af- 
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ternoon,  had  been  ordered  to  extend  her 
scouting  area  consequent  on  the  break- 
down in  the  wireless  communications, 
was  now  resolving  into  murky  vapor 
veiling  the  farther  reaches  at  sea.  As 
with  eyes  narrowed  against  the  current 
of  air  pouring  across  the  bridge,  Deland 
searched  the  ever-shifting  curtain  that 
merged  indistinguishably  into  the  banks 
of  lurid  cloud  stretching  the  while  length 
of  the  north  and  east  horizons,  a feeling 
of  desperation  took  him.  But  it  was  only 
for  the  moment.  Firmly  he  put  from 
him  all  thought  of  home  and  of  those 
dead  to  him. 

England  was  suffering  slow  anguish. 

Far  astern,  the  coasts  of  the  Mother 
of  Nations,  She — the  Mistress  of  the 
Seas — were  now  protected  by  but  sub- 
marines and  destroyers,  two-fifths  of 
which,  after  the  weeks  of  incessant  rip- 
and-range  night  and  day,  were  as  halt 
and  broken-winded  as  the  heavy  vessels 
stiffening  in  the  flotillas  were  death-traps 
in  the  obsolescence  of  their  strength.  Out 
of  the  corner  of  his  eye  the  commanding 
officer  glimpsed  the  forward  lookout  sud- 
denly peer  into  the  southeast. 

“What  d'ye  see,  Collard  ?” 

The  seaman  knuckled  a leash  of  brine 
out  of  his  eyes.  Again  he  strained  his 
tired  sight,  and  shooting  out  his  left  arm, 
pointed  to  a speck  low  down  in  the 
vague  demarcation  of  sky  and  water. 
Deland  also  switched  his  glasses  on  it. 
But  the  minute  blur  was  gone  already. 

“A  sea  bird,  sir,”  roared  the  lookout 
against  the  wind. 

“A  sea  bird,”  echoed  Perwynne,  taking 
the  binoculars  from  his  eyes.  But  he 
glanced  at  Deland  as  if  for  corrobora- 
tion. 

“The  haze  mucks  up  everything !”  said 
the  sub-lieutenant  doubtfully.  “Sooner 
thunder  clears  the  air  the  better  for  us.” 

“Something  in  God's  skies  that  My 
Lords  didn't  allow  for,”  he  muttered  to 
himself,  dodging  a gout  of  spray  spurt- 
ing over  the  forecastle  and  weather- 
screen.  “But  it's  some  folks'  cocksure- 
ness that  has  brought  us  to  this.” 

The  course  of  the  war  had  depleted 
the  battle  squadrons  of  Britain  as  well 
as  those  of  her  adversaries. 

On  both  sides  every  nerve  was  being 
strained  to  repair  disabled  vessels  and 
complete  those  launched.  Many  British 


men-of-war  detailed  at  the  outbreak  for 
commerce  protection  had  been  recalled 
for  the  reinforcement  of  the  squadrons 
now  striving  to  hold  the  North  Sea  and 
of  that  in  command  in  the  Mediterra- 
nean. 

That  which  is  more  poignant  than  all 
the  horrors  and  sufferings  of  invasion 
was  now  tearing  at  England's  heart. 

Of  a sudden  Deland  touched  his  C.  O. 
on  the  left  arm,  for  the  thud  of  a gun, 
jerky,  emphatic,  even  in  its  faroffness, 
rapped  through  shrouding  murk  and  fall- 
ing breeze.  Almost  immediately  it  was 
followed  by  an  outburst  of  firing,  irregu- 
lar, yet  fierce  and  sustained. 

“We’ll  run  slap  into  it,  glory  be !”  the 
lieutenant  jerked  out,  his  gray  face  stif- 
fening. By  G — d,  what  a flash!” 

In  a dazzling  gleam  forked  lightning 
had  stabbed  the  sickly  red  heavens  from 
north  to  east.  An  abrupt,  rattling  peal 
shattered  the  sounds  of  the  guns.  Then 
in  the  succeeding  silence  the  reports 
mounted  again,  fiercer  but  more  puzzling. 

“Vessel  is  makin'  nor'nor'east,”  cried 
Deland.  “More  than  likely  we'll  settle 
what  is  really  interfering  with  the  wire- 
less.” 

Perwynne,  without  taking  the  binocu- 
lars off  the  distance  ahead,  nodded  in 
reply.  There  was  that  in  the  scattered 
cannonading  which  gave  grounds  for  om- 
inous surmise.  As,  at  forty  miles  an 
hour,  the  oil-driven  war  craft  raced 
down  on  the  engagement  the  spray 
hurled  white  and  solid  from  her  bows 
sheeted  to  leeward  over  forecastle  and 
bridge-works,  the  particles  stinging  the 
skin  like  buckshot  and  penetrating  all 
clothing.  The  sub-lieutenant  turned  to 
leeward  to  wipe  the  salt  off  his  face  and 
cast  a look  over  the  deck  where  the  blue- 
jackets had  been  piped  to  their  posts.  He 
noted  that  the  wind  had  dropped  to  a 
dead  calm,  and  out  of  the  centre  of  the 
cloudbanks,  traveling  westward  from 
north  and  east,  their  foremost  phalanx 
almost  overhead,  steely  blue  fires  were 
flickering  and  flashing  to  the  crash  and 
rumble  of  thunder  booming  along  the 
desolate  waters  like  the  sound  of  an  ap- 
proaching cataclysm. 

“More  than  us  having  a hand  in  this !” 
he  grunted  under  his  breath. 

A feeling  had  come  to  him  of  the  un- 
controllable elemental  ^|orce  » peeping 
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down  to  fall  on  them  all,  just  like  a vial 
of  wrath  on  a blind  man’s  helplessness. 

From  Lieutenant  Perwynne  burst  an 
exclamation  of  exasperation  and  incre- 
dulity. His  voice  rang  harsh,  his  words 
like  expletives. 

“Aeroplane — no  sea-bird.” 

“Aeroplane,”  confirmed  the  sub-lieu- 
tenant, binoculars  glued  on  the  speck 
that  had  appeared  from  out  of  the  murk 
ahead. 

At  an  almost  inconceivable  velocity  it 
was  now  heading  for  the  scout. 

“The  explanation  at  last  of  the  unac- 
countable finds  in  Essex  and  elsewhere 
of  petrol  and  bombs,”  Perwynne  rapped 
out  fiercely,  scrutinizing  the  devil  ma- 
chine. 

“The  move  is  very  plain.” 

“They  are  striking  before  our  rein- 
forcements get  away  to  sea,”  reflected 
Deland,  catching  his  breath  as  with  a 
strange  sensation  at  heart  he  watched 
the  war-bird  grow  into  the  outlines  of  a 
monoplane. 

Thoughts  flashed  into  him  of  the  home 
aeronautic  force  depleted  to  reinforce  the 
Expeditionary  Forces — of  Shearness  and 
other  main  bases  now  to  be  wrecked  and 
totally  devastated.  Thoughts,  too,  of 
London  in  flames  and  horror,  and  of  the 
country  panic-stricken.  With  terror  rav- 
ening on  their  vitals,  would  the  multi- 
tude clamor  for  the  cessation  of  hostili- 
ties— and  at  what  price  ? 

It  was  to  hasten  the  work  being  affect- 
ed by  hard  times  and  nervous  throes  that 
the  raid  by  air  had  been  launched. 

“A  Taube,  sure  enough,”  said  Per- 
wynne, harshly.  “This  confounded  calm 
helps  ’£m.  Hope  to  G — d a thunderbolt 
shrivels  ’em  all  up.” 

That  instant  a streak  of  flame  ripped 
athwart  the  sky  ahead,  illumining  in  a 
horrid  glare  the  ash-colored  waters.  In 
the  distant  rolling  that  followed  the 
strident  hum  of  the  nearing  enemy  was 
lost  to  the  ear. 

The  next  second  the  shrill  scream  of 
the  monoplane’s  propeller  cut  the  air — 
a furious  cackling  arose  from  the  de- 
stroyer’s bow-piece. 

Tilting  steep,  the  air-craft  shot  higher 
then,  to  evade  the  shells  bursting  around 
under  her.  She  swerved  like  a bird  to 
port  and  starboard,  escaping  the  wing 


fire.  Then,  with  engines  throttled,  she 
swooped  down,  just  above  the  vessel’s 
amidships,  and  wholly  out  of  the  quick- 
firers’  trajectories;  for  gun-mountings 
including  vertical  firing  had  not  yet  been 
fitted  on  board  the  older  vessels. 

Even  to  the  British  rifles  cracking  out, 
upturned  eyes  saw  the  aviator,  who  sat 
in  a cradle  abaft  the  lifting  plane,  drop  a 
missile;  the  devil  machine  obliquely 
cleaving  upward  as  he  did  so. 

The  Kreutzer  projectile  missed  the 
port  quarter  by  six  feet,  and  the  impact 
of  its  explosion  jolted  the  destroyer 
severely.  Another  shtll  almost  simulta- 
neously tearing  up  the  depths  a few  feet 
away,  the  combined  geyser  of  spray  and 
water  fell  like  a waterspout  across  her 
deck,  and  men  were  almost  carried  off 
their  feet. 

“She’s  hit ! she’s  hit !”  Deland  shouted, 
blinking  his  eyes  on  a tortuous  shaft  of 
lightning  searing  the  vision. 

“She’s  tumbling!”  crowed  the  lieuten- 
ant. “Her — ” but  the  terrible  crash- 
ing and  ricochetting  peals  convulsing  the 
heavens  overwhelmed  his  voice. 

His  whistle  shrilled  the  “Cease  Fire.” 
In  maniacal  joy  he  motioned  to  the  gray- 
winged  air  machine  that  was  hurtling 
down  tractors  first  as  if  her  motors  had 
been  disabled.  When  she  was  within  200 
feet  of  the  surface  of  the  water  her 
occupant  fell  out  .of  the  skiff-like  struc- 
ture, some  way  back  from  the  engines 
and  behind  the  main  planes.  With  arms 
and  legs  outspread  as  if  in  vain  resist- 
ance, the  unfortunate  aviator  whirled 
down,  and  disappeared  in  the  scatter  of 
spray  on  the  air-craft  hitting  the  water. 

Tust  then  an  excited  voice  hailed  the 
bridge. 

“Running  into  the  thick  of  ’em,” 
boomed  the  C.  O.  “A  hold-up.  How 
many  tackling  ’em?” 

“London  and  Britannia,”  trumpeted 
the  signalman,  without  taking  the  glass 
from  his  eye.  “Cruiser  seems  to  he 
standing  by  the  flagship,  sir.” 

“She’s  hit,  for’a’d,”  burst  out  Deland, 
a thumbnail  blob  of  flame  jetting  forth 
on  the  nearer  vessel’s  fore  deck,  to  be 
succeeded  by  a mushroom-like  puff  of 
lightish  vapor. 

“Yes.  London  almost  done  for. 
Seems  to  be  on  fire,  too — same  as  Bri- 
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tannia — somewhere  aft.  Cruiser  trying 
to  draw  the  attack.” 

A zigzag  of  lightning  fretted  the  east- 
ern horizon  in  a brilliant  greenish  flash, 
sharply  outlining  the  sea-line;  and,  as  a 
solemn  hollow,  distant  peal  reverberated, 
a spitter  of  rain  fell.  There  was  not  a 
breath  of  wind,  and  the  whack- whacking 
and  spits  of  flame  from  the  warships 
came  threatening  over  the  darkening  sea. 

Astern,  crimson  haze  obscured  the 
spoke-like  beams  from  the  sun  now  dip- 
ping behind  the  ridge  of  dark  clouds 
lining  the  west  horizon ; and  the  wrecked 
monoplane  Deland  noted  to  be  already 
hidden  by  the  distance.  To  him  the  air 
machines  looked  in  the  livid  gloom  like  a 
fantasy  of  monstrous  devil  birds  hover- 
ing and  swooping,  turning  and  mounting 
in  a widely  scattered  formation  around 
and  above  the  two  vessels  that  were 
steaming  slow  in  line  abreast  N.  N.*  E., 
the  Britannia  drawing  most  of  the 
enemy’s  virulence. 

Now  and  again  a jump  of  white  water, 
or  a fleck  of  red,  showed  when  a bomb 
had  missed  its  blinded  prey  or  had  struck 
her  deck  or  upperworks. 

Perwynne  replaced  the  stopper  of  the 
wireless  cabin’s  voice-tube.  Catching  his 
junior  officer’s  eye,  he  shook  his  head. 

“God  help  England  this  night,”  said 
Deland  within  his  heart.  “Ninety  min- 
utes of  their  rocketing  ahead,  and  Sheer- 
ness’ll  be  in  flames — and  London  in  ter- 
ror.” 

“They  have  swept  across  Holland, 
keeping  out  of  sight  topsides  of  the  dirt 
we  have  had  all  day,”  cried  Perwynne  to 
him.  “Between  forty  and  fifty  of  them. 

. . . . Yes,  I make  out  forty-five  at 
least.  . . . We’ve  to  try  to  stop  their 
rush,  somehow.” 

“Flagship  down  by  the  bows,  sir.  She’s 
been  knocking  about  previously.” 

Already  a subdivision  of  four  mono- 
planes had  stood  out  of  the  mazy  con- 
centric disposition,  and  was  coming  along 
full  tilt.  Stridently,  with  canted  muzzle, 
the  destroyer’s  bow  quickfirer  spat  forth 
shells. 

The  leading  unit  of  the  racing  line 
pivoted  out  of  the  area  of  bursting  pro- 
jectiles ; but  the  splinters  evidently  dam- 
aged the  second  craft’s  left  balancing 
wing.  She  tilted  dangerously  as  if  turn- 


ing over  on  that  side,  then  slowly  glided 
seaward  to  get  rest  on  her  pontoons. 
Under  the  shock  of  rifle  fire  meeting  her, 
the  aviator  was  riddled  with  the  bullets 
and  the  frail  fabric  smashe^into  tattered 
wreckage. 

Yet  the  other  two  had,  bird-like,  darted 
up  to  4,000  feet,  out  of  the  gun’s  trajec- 
tory, and  even  now  were  dropping  like 
hawks  to  inflict  the  deathblow.  The  de- 
stroyer veered  away  to  enfilade  them. 
From  her  deck  the  concentrated  small- 
arms  fire  killed  the  bomb-thrower  in  the 
third  aeroplane,  his  squirming  body  half 
in  and  half  out  of  the  cradle,  upsetting 
the  machine  in  its  tumble  seaward. 

But  on  the  sea  craft’s  forecastle  a mis- 
sile from  the  rearmost  enemy  fell  with  a 
sickening  thud,  to  roll  off  into  the  water 
to  port,  unexploded.  Another  burst  in 
the  sea  to  starboard  ere  the  foe  had  fled 
astern. 

Then  into  Perwynne’s  eye  leaped  a 
dim,  midget  figure  on  the  top  of  the  flag- 
ship’s after  barbette ; the  destroyer,  hav- 
ing hoisted  her  private  number,  now 
making  to  pass  astern  and  come  up  to 
starboard.  With  unparalleled  coolness 
amid  the  infernal  hubbub  of  spluttering 
gun  and  erupting  bomb,  the  signalman 
using  his  arms  was  swiftly  semaphoring 
her  orders.  Sheet  lightning  flashing  out 
beyond,  he  and  the  battleship — crumpled 
and  wrecked  upperworks  and  jury-rigged 
wireless  mast — stood  outlined,  exact  and 
rigid  like  details  of  a picture  etched  in 
fire. 

Upon  the  impenetrable  darkness  filling 
the  vision  for  a moment  or  two,  there 
gushed  a yellow  splash  that  billowed  into 
a dull  glow  on  the  London’s  afterdeck. 
Amidst  the  scuffling  thunder  overhead, 
Perwynne  felt  lips  touch  his  ear,  and 
heard  his  signalman's  voice.  Its  frail, 
indomitable  sound  symbolized  an  infinity 
of  thought,  resolution  and  purpose  of 
duty. 

“Flagship  signals,  sir  ...  . Come 
up  . . . port  quarter  . . . wounded.” 

When  the  destroyer  swept  around  the 
stern  of  the  battleship  the  top  of  her 
after  barbette  was  a flaming  pyre;  and 
bluejackets  with  wet  sacks  were  endeav- 
oring to  beat  out  the  blazing  fluid  flowing 
over  the  barbette  structure  and  adjoin- 
ing deck.  Monoplanes  swooped  down 
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from  different  points;  one  succeeding  in 
dashing  her  fire  bomb  on  to  the  flagship’s 
forecastle ; another  in  lodging  a missile 
that  blew  out  the  face  of  the  forward 
superstructure. 

A projectile,  dropped  wide,  threw  up 
a great  cone  of  spray,  washing  over  the 
destroyer’s  bows  as  she  surged  abreast  of 
a large  jagged  gap  just  above  the  Lon- 
don’s waterline.  But,  to  a signalling  arm 
from  a group  gathering  there,  she  fell 
into  station  alongside. 

At  a glance  her  Bridge  took  in  that  the 
London  had  been  severely  handled  in  a 
very  recent  engagement.  It  was  noted, 
too,  that  the  Britannia  drew  ahead,  away 
to  starboard,  taking  the  weight  of  the 
attack.  The  air-craft  were  seen  dis- 
tinctly, save  when  electric  fluid  emblaz- 
oned the  air,  some  diving  in  “volplane”  to 
discharge  their  shells  on  the  cruiser’s 
sputtering  deck,  some  rising  to  return 
and  swoop  down  again,  trying  to  blast 
the  gun  positions  and  small  arms  fire.  A 
few  on  being  hit  exploded  in  midair  into 
gouts  of  fire,  others  plunged  headlong 
waterward. 

Obscured  by  the  sultry  murk  and  the 
fast- falling  darkness — glimpsed  in  the 
play  of  lightning  which  was  most  intense 
in  the  north — the  scene  was  as  a night- 
mare of  Hell.  Yet,  on  the  destroyer’s 
afterdeck,  two  bluejackets,  as  ordered, 
were  making  every  effort  to  rescue  a 
half-burnt  and  blinded  aviator,  who, 
groaning  heavily,  was  floating  near  by, 
supported  by  the  air-chambers  of  his  dis- 
abled machine. 

The  light  of  the  lanterns,’  dimly  shining 
in  the  wrecked  bunker  behind  the  gap  in 
the  ruptured  armor,  showed  a small  clus- 
ter of  bareheaded,  dishevelled  men  urging 
a grey-haired  flag  officer  in  torn  uniform 
to  be  seated  in  the  cradle.  He,  stiff  in 
bandages  and  splints,  was  stubbornly  re- 
sisting the  faithful  arms  supporting  him. 
Indignantly,  with  his  free  hand,  he  indi- 
cated the  wounded  being  put  down  be- 
hind him  by  stretcher-bearers. 

Just  then  a bomb  broke  on  the  flag- 
ship’s upper  deck  between  amidship  and 
forward  casements ; and  down  her  side 
seethed  a broad  cascade  of  purplish  fire; 
a burning  figure  leaped  screaming  into 


the  sea.  Singed,  half-naked,  blackened 
beings,  led  by  a cursing  officer,  plied 
hoses  and  sodden  “gummies”  desperately 
on  the  fresh  conflagration. 

Of  a sudden,  Perwynne  hailed  the 
London  peremptorily.  Even  as  the  haw- 
ser was  cut,  there  came  the  first  swirl  of 
wind,  a confusing  run  of  sea  joggling  the 
small  craft,  and  then  hard  upon  this  a 
terrific  flash  of  pronged  fire  sheer  across 
the  darkness  ahead.  The  stunning  effect 
of  the  crashing,  rolling  peal  was  lost  in 
a vast,  quivering  white  blaze  that  envel- 
oped sky  and  sea  as  if  creation  had  burst 
on  fire. 

For  that  infinitesimal  fraction  of  time 
everything  appeared  to  stand  still  in 
the  shadowless  glare,  to  be  gulfed  in- 
stantaneously in  inky  darkness.  Yet 
with  Perwynne — ringing  his  engines 
to  full-speed  ahead,  and  deafened, 
blinded  by  the  elemental  outbreak — 
there  remained  an  impression  of  the 
gaunt,  grey  cruiser  ahead  with  bows 
hove  up  on  a crumbling  wall  of  rush- 
ing, white-lipped  seas;  and  of  specks 
overhead — some  afar,  bursting  into 
flaming  atoms  in  the  lightning  stroke 
— some  nearer  at  hand,  broken  and 
turned  somersault  by  the  tremendous 
breath  of  the  gale,  the  shrieking  oi 
which  now  belched  on  the  ear. 

It  came  down  with  appalling  swift- 
ness. The  few  remnants  of  the  aerial 
force  vainly  tried  to  flee  before  it.  keep- 
ing low  to  escape  the  danger  zone 
above. 

Half  an  hour  later,  when  the  de- 
stroyer, tumbling,  smashing,  cleaving 
invincibly,  drove  along  the  homeward 
track  amid  buffeting  seas,  her  C.  O. 
clinging  to  the  rail  of  his  bridge,  lifted 
his  eyes  from  where  astern  there  last 
had  been  seen  the  outlines  of  cruiser 
and  sinking  battleship. 

“In  touch  with  Whitehall  and  run- 
ning off  the  news.  Good,”  he  ex- 
claimed, mouth  close  to  the  ear  of  De- 
land  who  had  reported.  “It’s  been 
touch-and-go  for  Old  England’s  nerves. 
Queer  how  what  brought  about  the 
wireless  jam  should  save  us.  Coinci- 
dence— of  course !” 

That  was  just  what  Deland  did  not 
think. 
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Marconi  Company  Asks  Million 
Dollars’  Damages  From  U.  S. 


ON  July  29,  the  Marconi  Wireless 
Telegraph  Company  of  America 
filed  in  the  Court  of  Claims  a petition 
charging  that  the  United  Stales  Govern- 
ment, through  the  Army  and  Navy  and 
other  departments,  has  constructed  or 
used  apparatus  in  violation  of  the  parent 
rights  of  the  Marconi  Company.  A claim 
for  damages  to  the  amount  of  $1,000,000 
has  been  entered  by  the  wireless  company. 

The  patents  named  are  re-issue  No. 
11913,  granted  to  Mr.  Marconi  on  June 
4,  1901,  for  transmitting  electrical  im- 
pulses and  signals  and  apparatus  there- 
for; patent  No.  609154,  dated  August  16, 
1898,  and  granted  to  O.  J.  Lodge  for  in- 
ventions in  electric  telegraphy ; Mr.  Mar- 
coni's tuning  patent  No.  763772  issued 
on  June  28,  1904;  and  No.  803864  grant- 
ed to  J.  A.  Fleming  on  November  7, 
1905,  for  an  instrument  for  converting 
alternating  electrical  currents  into  con- 
tinuous currents,  (the  valve  detector). 

The;  Marconi  Company  alleges  that  in 
violation  of  its  rights  and  privileges  un- 
der these  -patents  the  United  States, 
through  its  officers  and  agents,  has,  since 
June  25,  1910,  fentered  into  agreements 
with  various  persons  and  corporations 
for  wireless  apparatus  which  constituted 
an  infringement  of  the  Marconi  patents, 
and  that  the  Government  has  used,  and 
is  still  using,  the  apparatus  so  obtained. 
Those  specifically  mentioned  in  the  peti- 
tion are  Fritz  Lowenstein,  Emil  J.  Si- 
mon, Telefunken  Wireless  Telegraph 
Company,  Atlantic  Communication  Com- 
pany, Kilbourne  & Clark  Company  and 
Wireless  Specialty  Apparatus  Company. 

The  Marconi  Company  will  substanti- 
ate its  claim  for  damages  with  evidence 
that  it  has  at  all  times  been  ready,  able 
and  willing  to  furnish  and  supply  to  the 
United  States  any  of  the  inventions  set 
forth  in  the  patents  mentioned,  together 
with  apparatus  embodying  these  inven- 
tions and  to  charge  the  United  States 
only  reasonable  prices  therefor. 


The  petition  to  the  court  also  states 
that  upon  learning  of  the  infringement, 
the  Marconi  Company  notified  and 
warned  the  Government  to  desist,  but 
that  the  United  States  “neglected  and  re- 
fused so  to  do,  and  still  continues  to 
make  and  use  the  inventions  set  forth 
and  claimed  in  said  letters  patent." 

The  petition,  over  the  signature  of 
E.  J.  Nally,  vice-president  and  general 
manager  of  the  Marconi  Company,  states 
that  the  Government  “well  knowing  that 
the  validity  of  said  letters  patent  had 
been  adjudicated  in  favor  of  your  peti- 
tioner by  several  of  the  courts  of  the 
United  States,  has,  since  the  twenty-fifth 
day  of  June,  1910,  and  before  the  filing 
of  this  petition,  without  license  of  your 
petitioners,  and  without  lawful  right, 
made  and  constructed,  and  used,  a very 
large  amount  of  apparatus  containing 
and  embodying  in  use  the  inventions  cov- 
ered.” The  Marconi  Company  claims 
that  the  infringement  “has  resulted  in 
great  injury,  damage,  and  loss  to  your 
petitioner,  in  the  aggregate  sum  of 
$1,000,000,  which  sum  is  justly  due  to 
your  petitioner  and  which  sum,  or  such 
other  reasonable  compensation  as  this 
honorable  court  may  find  to  be  due  your 
petitioner,  your  petitioner  avers  it  is  just- 
ly entitled  to  recover,  after  allowing  all 
just  credits  and  offsets.” 

The  outcome  of  this  action  will  be 
watched  with  interest  throughout  the 
technical  world,  as  the  decision  of  the 
Court  of  Claims  will  indicate  the  degree 
of  protection  afforded  inventors  whose 
patented  apparatus  is  useful  to  the  Gov- 
ernment. The  statute  which  permits  pat- 
ent holders  to  appeal  for  redress  is  a 
comparatively  new  one,  the  Court  of 
Claims  having  been  established  to  deter- 
mine the  validity  of  claims  against  the 
Government,  which  cannot  be  sued  in 
court  as  is  the  case  of  private  corpora- 
tions or  individuals. 
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The  double-page  photograph  across 
the  top  shows  the  company 
streets  from  the  senior  end , also 
the  250-foot  aerial  suspended 
from  trees.  The  center  photo- 
graph gives  a view  of  Birchwood 
Lake , the  club  house  and  mess 
tent  showing  in  right  of  back- 
ground 


Assembly  for  retreat  at  sundown , showing  some  of  the  250  juniors  who  attended 
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The  small  illustration  to  the  right  is  a 
view  of  the  reservation  upon  which 
the  International  Order  of  Military 
Women  were  camped.  There  were 
more  than  ioo  enthusiasts  of  the 
gentler  sex  zvho  received  instruction. 
The  group  shows  Major  White  and 
staff  at  morning  tent  inspection. 


Interior  of  the  wireless  station,  Lieut.  Hotchkiss  at  key  of  the  2 k.w.  Marconi  set 
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Views  of  the  Summer 


A bore,  the  military  headquarters * wireless  sta- 
tion, giving  a glimpse  of  the  condenser  rack 
ana  the  X h.  p.  Fairbanks- Morse  engine 
used  for  generating  power  for  the  2 k.zv. 
set  loaned  by  the  Marconi  Company. 
Both  engine  and  wireless  apparatus 
were  donated  by  the  respective  ma- 
kers in  the  interests  of  patriot- 
ism. In  center,  Officer  of  the 
Day  on  inspection  rounds 


The  bathing  hour , q daily  frolic  for  the  embryo  soldiers 
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Setting-up  exercises,  part  of  the  healthful  daily  routine 
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Military  Camp  of  N.  A.  W.  A. 


Just  left  of  the  center,  in  the  photograph 
above,  may  be  seen  the  counterpoise 
erected  under  the  headquarters'  station 
aerial.  A'  curs  papers  seldom  reached  the 
camp  and  the  press  bulletins  posted 
were  practically  the  sole  means  of  keep- 
ing in  touch  with  the  outside  world. 
The  illustration  on  the  right  shows  the 
water  supply  at  the  head  of  the  com- 
pany streets,  separate  pipes  being  in- 
stalled for  washing  and  drinking  water 


26 


THE  WIRELESS  AGE 


October,  1916 


MY  TRIP  TO  THE  BORDER 
, By  C.  S.  Gould 

Marconi  Operator  and  Member  of  the 
New  Jersey  Signal  Corps 

In  these  warlike  days  all  that  pertains 
to  things  martial  is  of  interest,  and  wire- 
less is  not  the  smallest  feature  in  the  pic- 
ture of  preparedness  and  battle.  This  in 
brief  is  my  reason  for  setting  down  on 
paper  the  story  of  the  trip  of  the  New 
Jersey  Signal  Corps  to  the  Mexican 
Border. 

The  afternoon  of  June  30  found  all  of 
the  members  of  the  Corps  in  the  New 
Jersey  State  military  camp  filled  with 
excitement  due  to  the  orders  they  had 
received  to  make  ready  to  go  to  the  Bor- 
der. At  the  noon  mess  word  had  come 
to  break  camp  and  entrain  the  next  morn- 
ing at  seven  o’clock.  Delay  followed  de- 
lay, however,  and  it  was  not  until  late 
the  next  day  that  the  Corps  marched  to 
the  railroad  station  at  Manasquan.  Here 
the  roll  was  called  and  those  who  had 
been  rejected  by  the  doctors  fell  out  of 
the  ranks,  the  remainder  finding  seats  in 
the  cars.  Two  of  our  number — one  a 
private  and  the  other  a sergeant — were 
so  much  absorbed  in  saying  good-bye  that 
they  were  left  behind.  Our  train  waited 
at  a point  fifty  miles  from  Manasquan, 
however,  until  the  missing  ones  arrived 
on  the  express  that  followed. 

Making  only  one  stop — Fairmount 
Park,  Philadelphia — the  troop  train 
thundered  straight  through  to  Harris- 
burgh,  where  we  were  transferred  from 
the  day  coaches  to  Pullmans.  At  Pitts- 
burgh the  Women’s  Preparedness  Asso- 
ciation served  us  with  coffee  and  sand- 
wiches and  at  Trafford,  Pa.,  other  mem- 
bers of  the  Association  distributed 
stamped  postal  cards  and  pencils.  Not 
the  least  interesting  feature  of  the  trip 
were  the  receptions  accorded  us  at  the 
various  stations  by  girls  who  stood  on 
the  platforms  cheering  and  waving  flags. 
At  Little  Rock  we  visited  the  Y.  M. 
C.  A.  and  then  again  resumed  our  jour- 
ney, speeding  across  the  hot  levels  of  Ok- 
lahoma and  Texas,  into  the  deserts  of 
New  Mexico. 

When  we  reached  El  Paso  I was  given 
ten  cartridges  for  my  revolver  and  or- 
dered to  allow  no  one  to  leave  the  train 
until  instructions  to  that  effect  were  is- 


sued. These  came  an  hour  afterwards  and 
the  troops  marched  out  of  the  cars.  In- 
stead of  remaining  at  El  Paso,  however, 
we  were  ordered  to  Douglas,  Ariz.,  200 
miles  away.  On  the  way  we  passed 
through  Columbus  where  a large  tent 
surrounded  by  a high  wire  fence  heavily 
charged  with  electricity  and  patrolled  by 
a strong  guard  was  pointed  out  to  us  as 
a military  prison  for  Mexicans. 

Arriving  in  Douglas  at  noon  on  July 
7th,  we  at  once  set  about  pitching  tents. 
The  thermometer  registered  1120,  but  at 
night  the  weather  was  so  cool  that  we 
were  compelled  to  sleep  under  blankets. 
The  routine  of  camp  life  occupied  our 
time  during  the  next  two  days  and  then 
came  a heavy  rain  storm  which  devel- 
oped into  a cloudburst  accompanied  by 
brilliant  flashes  of  lightning.  This  meant 
additional  work — digging  sinks,  grubbing 
roots  and  extra  attention  devoted  to  the 
care  of  the  horses.  And  so  passed  our 
days  on  the  Border,  one  being  very  much 
like  the  other. 


MILITARY  MEN  PRAISE  CAMP 
EQUIPMENT 

Major  A.  F.  Kilbourne,  U.  S.  A.,  who 
has  charge  of  mediums  of  communica- 
tion between  the  camps  along  the  Mexi- 
can border,  recently  made  an  inspection 
of  the  methods  in  practice  at  Camps  Mc- 
Allen, Pharr  and  Mission.  After  an  ex- 
amination of  the  wireless  plant  which  is 
taking  care  of  all  official  business  of  the 
three  camps,  he  said  that  the  New  York 
division’s  wireless  communication  was  the 
best  he  had  yet  found  along  the  border. 

The  wireless  system  at  McAllen  has  a 
radius  of  more  than  100  miles.  Al- 
though Major  General  O’Ryan  and 
Squadron  A were  “somewhere  in  Texas” 
a few  weeks  ago  on  a tour  of  inspection, 
communication  with  headquarters  was 
maintained  by  means  of  the  wireless. 

It  is  understood  that  General  O’Ryan 
has  been  much  impressed  by  the  fine 
showing  made  by  the  wireless,  and  al- 
though he  personally  has  refrained  from 
expressing  his  opinion,  other  officers  have 
predicted  that,  should  trouble  come,  the 
wireless  would  play  an  important  part  in 
concentrating  the  widely  separated  units. 
Many  of  the  telegraph  and  telephone 
wires  have  been  cut  repeatedly. 
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The  Problems  of  Interference* 


By  Percy  W.  Harris 


THE  ever  increasing  popular  interest 
in  wireless  telegraphy  and  the  fact 
that  in  practically  every  school  at  least 
the  elements  of  this  modem  application 
of  electricity  are  included  in  the  course 
of  instruction  may,  perhaps,  account  for 
the  large  number  of  specifications  relat- 
ing to  radiotelegraphic  apparatus  which 
find  their  way  tD  the  Patent  Office. 

Most  of  these,  unfortunately,  prove  to 
be  of  little  value,  mainly  because  the  in- 
ventors are  unacquainted  with  practical 
work.  It  might  be  said  that  had  they 
known  of  certain  difficulties  connected 
with  the  transmission  and  reception  of 
wireless  waves,  the  greater  proportion  of 
the  specifications  would  never  have  been 
filed.  Particularly  is  this  case  with  re- 
gard to  patents  for  eliminating  interfer- 
ence with  the  reception  of  wireless  sig- 
nals. 

When  Senatore  Marconi  first  erected  a 
pair  of  stations  for  intercommuication 
over  short  distances,  there  was,  of  course, 
no  interference  from  other  stations,  as 
these  did  not  exist;  but  directly  the  sta- 
tions were  multiplied  a difficulty  arose. 
This  will  be  understood  when  we  con- 
sider that  the  transmitting  aerials  radi- 
ated electric  waves  equaly  in  all  direc- 
ions,  and  these  were  recorded  on  paper 
tape  as  dots  and  dashes.  We  thus  see 
that  if  one  station  were  working  to  an- 
other at  a distance  of,  say,  fifty  miles, 
any  other  receiving  station  within  that 
radius  from  the  transmitter  would  be 
affected  equally.  The  disadvantage  of 
this  is  obvious,  as  no  two  pairs  of  stations 
close  to  one  another  could  work  at  the 
same  time.  Wireless  telegraphy  being 
of  the  greatest  use  on  board  ship,  work- 
ing in  congested  shipping  zones,  such  as 
the  English  Channel,  would  have  been 
practically  impossible  had  no  remedy 
been  found. 


* From  The  Year  Book  of  Wireless  Telegra- 
phy and  Telephony,  1916. 
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With  the  invention  of  the  tuned  trans- 
mitter in  1900  some  of  the  disadvantages 
were  removed.  The  early  transmitter  to 
which  we  have  just  referred  radiated 
strongly  damped  waves,  which  excited 
the  receiving  aerial  by  impact.  The  tuned 
transmitter,  on  the  other  hand,  radiates 
a train  of.  more  or  less  feebly  damped 
waves,  no  one  of  which  is  sufficiently 
strong  to  create  an  effect  in  a reeciver 
(except  at  close  range)  ; whereas  the 
cumulative  effect  of  the  whole  train  on  a 
suitablv  adjusted  instrument  within 
range  is  very  appreciable.  By  having  va- 
rious pairs  of  stations,  each  pair  on  a dif- 
ferent adjustment,  many  can  work  at 
the  same  time  within  a comparatively 
small  zone.  Were  it  not  for  tuning,  the 
giant  stations  at  Poldhu,  Clifden  and 
other  places  would  interfere  with  all 
ship  stations  for  a great  distance ; where- 
as in  reality  vessels  almost  in  sight  of 
these  stations  are  unaware  of  their  work- 
ing unless  the  operators  make  special 
adjustments. 

Under  present  conditions,  however, 
and  owing  to  international  agreement,  it 
is  impossible  to  make  full  use  of  the  prin- 
ciple of  tuning  to  avoid  interference  be- 
tween stations.  The  most  stringent  rules 
have  been  framed  and  need  to  be  en- 
forced to  avoid  interference,  and  it  must 
not  be  imagined  that  because  all  trans- 
mitters and  receivers  have  apparatus  to 
enable  them  to  be  adjusted  to  particular 
wave  lengths,  they  are  by  any  means  im- 
mune from  disturbance.  The  reason  for 
this  is  as  follows : First,  the  most  im- 
portant application  of  wireless  telegraphv 
is  to  communicate  with  ships  at  sea  and 
between  ships  and  coast  stations.  In 
cases  such  as  distress  calls  it  is  necessary 
that  as  many  ship  and  shore  stations  as 
possible  should  hear  the  signals.  Again, 
at  the  present  time  special  warnings  may 
be  issued  from  the  Admiralty  by  wireless 
regarding  alterations  in  light  vessels, 
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calling  at  certain  places,  the  presence  of 
submarines,  and  such  matters.  Opera- 
tors, therefore,  have  their  apparatus  ad- 
justed in  such  a way  that  they  can  hear 
any  call  from  any  station  within  range. 
Were  it  not  for  this  international  agree- 
ment, distress  calls  would  often  go  un- 
heard. For  some  years  all  mercantile 
ships  and  commercial  shore  stations  have 
had  their  apparatus  normally  adjusted  to 
transmit  and  receive  signals  on  a wave- 
length of  cither  300  or  600  meters.  The 
case  of  naval  stations  we  shall  refer  to 
later. 

Quite  apart  from  warnings  and  special 
calls,  the  handling  of  ordinary  radiotele- 
graphic traffic  requires  to  be  carried  out 
upon  a common  wave-length,  so  that 
every  ship  may  be  ready  to  receive  its 
traffic.  Thus  a liner  may  have  had  a mes- 
sage for  another  vessel,  which  the  latter 
is  not  expecting.  The  operator  of  the 
second  ship,  listening  on  the  standard 
wave-length,  is  bound  to  hear  the  call  of 
any  ship  within  range,  and  thus  will  not 
miss  the  message.  If,  however,  he  were 
listening  on  some  other  wave-length  he 
would  probably  miss  the  call. 

Mercantile  Ship  Wave-Lengths 

Three  wave-lengths  only  are  allowed 
to  be  used  by  mercantile  ships — namely, 
300,  600  and  1,800  meters.  This  last  is 
only  permitted  in  certain  circumstances 
and  is  seldom  used;  whilst  for  reasons 
into  which  we  cannot  enter  here  the  first- 
mentioned  wave  is  but  rarely  utilized. 
To  all  intents  and  purposes  we  can  say 
that  commercial  messages  between  ships 
and  coast  stations  are  practically  all 
transmitted  upon  a wave-length  of  600 
meters.  As  the  range  of  the  average  ship 
is  some  200  to  250  miles,  it  will  be  under- 
stood that  great  care  is  needed  to  prevent 
interference. 

Naval  stations,  both  ship  and  shore, 
have  very  great  latitude  in  the  use  of 
wave-lengths,  working  on  numerous  ad- 
justments between  600  to  1,600  meters, 
the  whole  of  this  range  of  wave-length 
being  reserved  for  official  use.  Warships 
are  thus  immune  from  interference  by 
vessels  of  the  Mercantile  Marine  and  by 
coast  stations  handling  commercial  traf- 
fic ; whilst  the  mercantile  vessels,  on  their 
part,  are  not  “jammed”  by  the  installa- 
tions of  war  vessels — incidentally  often 
of  very  high  power  and  considerable 


range.  The  giant  stations  used  for  trans- 
ocean communication,  the  distribution  of 
news,  time  signals,  etc.,  invariably  work 
on  wave-lengths  considerably  longer  than 
those  normally  used  by  ships,  and  cannot 
be  heard  on  ordinary  adjustments. 

The  reader  will  now  understand  why  it 
is  that  under  present  conditions  the  ad- 
vantage of  tuning  cannot  be  fully  util- 
ized, particularly  by  vessels  of  the  Mer- 
cantile Marine. 

Modern  receivers  which  give  audible 
signals  in  a telephone  headpiece  enable 
the  operator  to  distinguish  the  signals  of 
one  station  through  the  signals  of  many 
others  operating  at  the  same  time,  owing 
to  individual  differences  in  sound.  Al- 
though to  the  layman  this  may  seem  by  no 
means  easy,  in  practice  reading  through 
interference  does  not  always  present  dif- 
ficulties, particularly  where  the  station  it 
is  desired  to  read  has  a pure  musical  note 
of  a pitch  appreciably  different  from  that 
of  the  other  stations.  The  position  is 
somewhat  analogous  to  that  of  a man  in 
a railway  carriage  who  unconsciously 
picks  out  the  voice  of  a friend  who  is 
talking  to  him  above  the  noise  of  the  train 
and  the  voices  of  other  people  who  are 
conversing  in  the  same  compartment. 
The  coherer  and  similar  receivers  in  use 
in  the  early  days  did  not  allow  of  this 
kind  of  reception,  and  therefore  were 
useless  in  all  cases  where  interference 
occurred  on  the  same  wave-length. 

Defects  of  Call  Signal  Inventions 

The  reader  who  has  followed  us  so  far 
will  now  realize  why  so  many  of  the  call 
signal  inventions  are  useless  in  practical 
work.  Most  of  them  depend  for  their 
working  upon  the  coherer,  which,  as  is 
wellj  known,  will  readily  actuate  a relay 
controlling  a strong  current.  Whilst 
many  of  the  devices  would  work  excel- 
lently with  a pair  of  stations  free  from 
any  interference,  they  are  useless  on  the 
ocean,  where  many  vessels  are  working 
upon  the  same  zwvc-length,  for  the  bell 
or  other  indicator  would  act  whenever 
any  ship  happened  to  call  any  other,  as 
well  as  when  a call  was  made  for  the  par- 
ticular ship.  Later  we  shall  get  other 
reasons  for  the  non-success  of  many  such 
devices  due  to  atmospheric  troubles. 

In  recent  years  a number  of  improve- 
ments have  been  devised  in  wireless 


transmitters  and  receivers  for  the  pur- 
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pose  of  facilitating  the  reading  of  one  set 
of  signals  over  interference  of  one  or 
more  other  sets.  The  main  advance  Has 
been  in  the  direction  of  making  the  sound 
heard  in  the  receiving  telephones  of  a 
musical  nature  and  of  a clearly  defined 
pitch.  All  early  transmitters  gave  a 
rough,  low  and  totally  unmusical  note,- 
whereas  those  of  modern  design  cause 
a sound  similar  to  that  of  a flute  or  whis- 
tle. This  has  been  effected  by  substitut- 
ing for  a fairly  large  fixed  gap  smaller 
gaps  between  electrodes  rotating  at  a 
high  speed  or  between  a number  of  flat 
electrodes  with  very  small  space  between 
them.  To  give  an  analogy  between  the 
old  and  the  new  notes,  we  may  compare 
the  sounds  given  by  ordinary  carpenters’ 
saws  and  machine-driven  circular  saws. 
The  ordinary  saw  gives  a rough,  coarse 
sound  very  little  distinguishable  from 
that  of  other  saws  being  used  at  the  same 
time ; whilst  the  circular  saw  gives  a hum 
of  a more  or  less  clearly  defined  pitch, 
and  it  is  comparatively  easy  to  pick  out 
by  ear  the  sound  of  one  circular  saw  from 
that  of  others  working  in  the  vicinity. 

Utilizing  Note  Tuning 

In  aural  reception  the  frequency  of  the 
spark  is  of  the  greatest  importance, 
whereas  in  reception  by  coherer  and  sim- 
ilar detectors  this  counts  for  very  little. 
A number  of  devices  have  been  invented 
within  recent  years  to  utilize  note  tuning. 
Amongst  these  we  may  instance  a tele- 
phone receiver  in  which  the  diaphragm 
was  made  to  resonate  to  a particular  note, 
but  was  unaffected  by  others.  It  would 
seem  on  first  consideration  that  such  a 
device  would  overcome  many  of  the  diffi- 
culties of  interference  on  the  same  wave- 
length, for,  if  we  imagine  a pair  of  sta- 
tions to  work  on  a note  of  high  pitch, 
their,  telephones  would  not  be  actuated 
by  signals  of  lower  pitch.  However,  it 
has  been  found  that  this  telephone  does 
not  give  sharp  signals,  there  being  no  rap- 
id cut-off  at  the  end  of  the  dots  and 
dashes.  Such  lack  of  sharpness  inter- 
feres with  reception  at  anything  but  a 
slow  speed.  Another  device  tunes  the 
telephone  circuit,  by  means  of  large  ca- 
pacities and  inductances,  to  the  particu- 
lar musical  note  which  it  is  desired  to 
receive:  but  no  extensive  use  has  been 
made  of  the  idea,  as  it  has  not  been  found 
very  successful  in  practice. 


Some  years  ago  a series  of  investiga- 
tions were  made  for  the  purpose  of  find- 
ing the  best  frequency  to  use  with  ordi- 
nary telephone  receivers,  and  it.  is  now 
recognized  that  frequencies  from  500  to 
1,000  per  second  are  the  best.  Wireless 
operators  find  that  very  high  notes,  al- 
though clearly  audible  above  interference 
frorh  atmospheric  noises  and  sounds 
from  installations  giving  a lower  note, 
are  very  tiring  to  the  ear ; and  the  writer’s 
experience,  in  common  with  that  of  many 
others,  is  that  after  working  for  an  hour 
or  two  with  a note  of  1,000  per  second 
a form  of  mental  * strain  is  created,  a 
kind  of  nervous  irritation  sets  in,  and  one 
seems  to  hear  the  sound  long  after  it  has 
ceased.  On  the  other  hand,  a frequency 
of  about  600  per  second  is  pleasing  to  the 
ear,  easily  readable,  and  has  not  the  ef- 
fect above  referred  to. 

The  most  succcessful  call-signal  de- 
vices are  those  which  have  a time-lag, 
not  being  actuated  by  short  signals,  such 
as  dots  and  dashes  at  ordinary  speed,  but 
only  by  prolonged  signals  of  several  sec- 
onds. Such  devices  are  not  affected  by 
occasional  jamming  from  other  installa- 
tions, neither  do  atmospheric  disturb- 
ances, except  when  very  strong,  give  un- 
wanted signals. 

So  far  we  have  dealt  mostly  with  in- 
terference by  signals  of  the  same  wave- 
length, assuming  that  the  reader  is  fairly 
well  acquainted  with  the  principle  of  tun- 
ing and  the  usual  methods  of  selecting,  by 
resonance,  the  wave-length  required. 
Most  modern  tuners  will  easily  differen- 
tiate between  waves  differing  by  as  little 
as  5 per  cent,  in  length,  provided  the  sta- 
tions are  not  too  near.  To  effect  this 
sharp  selection,  however,  there  is  usually 
considerable  sacrifice  in  strength,  and 
means  have  now  been  devised  by  which 
the  selection  can  be  made  without  much 
loss.  Several  pairs  of  very  high  power 
stations  have  recently  been  erected  for 
working  “duplex” — that  is  to  say,  send- 
ing and  receiving  taking  place  at  the  same 
time. 

Duplex  Operation 

To  explain  this  method  of  working  we 
may  instance  the  giant  stations  at  C'lifden 
and  ( dace  Bay.  The  transmitting  station 
at  Clifden  is  situated  some  miles  from  the 
receiver,  sejyaratp-^erials  being  used.  A 
similart^ffangement  exists  gt  Glace  Bay. 
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Transmission  across  the  Atlantic  takes 
place  in  both  directions  at  once,  the  re- 
ceiving station  in  Ireland  not  being 
jammed  by  the  transmitter  a few  miles 
off,  although  the  difference  in  wave- 
length is  by  no  means  large.  Without 
some  special  arrangement  the  received 
signals  in  Ireland  ad  Nova  Scotia  would 
be  hopelessly  jammed  by  the  enormous 
power  being  radiated  from  the  adjacent 
transmitters,  as,  tuning  or  no  tuning,  any 
individual  wave  of  the  train  being  radi- 
ated would  be  sufficiently  strong  at  that 
distance  to  force  the  receiver  into  strong 
electrical  vibration.  ' In  this  case  interer- 
ence  is  eliminated  by  what  is  known  as 
a “balancing  aerial”  at  the  receiving  sta- 
tion, this  aerial  being  placed  at  right 
angles  to  the  aerial  which  is  taking  sig- 
nals from  across  the  ocean.  Both  receiv- 
ing aerials  are  led  to  a specially  designed 
receiver,  where  they  act  in  opposition  to 
one  another.  The  aerials  used  by  the 
Marconi  Trans-Ocean  Stations  are  direc- 
tional in  the  properties,  receiving 
stronger  signals  in  the  plane  of  their 
length  and  weakest  in  the  plane  at  right 
angles  to  this.  We  have  mentioned  that 
the  balancing  aerial  is  erected  at  right 
angles  to  the  ordinary  receiving  aerial, 
and  in  this  case  it  receives  practically 
nothing  from  across  the  ocean,  although 
both  aerials  are  affected  about  equally 
by  the  strong  signals  from  the  adjacent 
transmitter.  The  signals  in  the  receiving 
and  balancing  aerials  from  the  adjacent 
transmitter  are  made  to  neutralize  one 
another,  all  that  is  left  being  the  weaker 
signals  from  across  the  ocean.  Here  we 
have  a case  of  interference  successfully 
overcome,  not  by  ordinary  tuning  or  note 
selectivity,  but  by  balancing. 

The  Balancing  Principle 

The  balancing  principle  has  also  been 
applied  to  signals  of  different  wave- 
length received  on  the  same  aerial.  The 
method  is  to  tune  the  aerial  to  two  wave- 
lengths, one  of  which  is  the  same  as  it 
is  desired  to  receive.  The  aerial  is 
coupled  to  two  receivers  tuned  to  each 
of  the  wave-lengths  respectively,  and  the 
resulting  rectified  oscillations  are  op- 
posed in  a common  telephone  trans- 
former. 

Powerful  waves  differing  from  both 
the  tunes  of  the  aerial  will  excite  both 


wave-lengths,  and  by  carefully  adjusting 
both  receivers  a good  balance  can  be  ob- 
tained. 

The  desired  signals  excite  only  one 
wave  in  the  aerial,  and  so  come  through, 
as  both  receivers  are  not  affected.  This 
method  has  been  worked  at  Letterfrack, 
but  does  not  give  results  equal  to  the 
balancing  aerial  method. 

Hindrance  to  Sharp  Tuning 

We  have  so  far  omitted  reference  to 
one  trouble  arising  in  connection  with  the 
emission  of  damped  waves  from  a trans- 
mitter, and  which  may  prevent  sharp 
tuning.  When  a closed  oscillating  circuit 
is  coupled  to  an  open  radiating  circuit, 
there  is  an  interaction  between  the  two 
circuits,  which  in  case  #bf  tight  coupling 
causes  waves  of  two  requencies  to  be 
radiated.  The  weaker  the  coupling,  the 
closer  these  waves  become  in  frequency; 
and  when  the  coupling  is  very  loose  prac- 
tically a pure  wave  is  given  off.  In  the 
case  of  a very  weak  coupling,  however, 
there  is  some  diminution  in  strength, 
and  in  most  cases  where  very  sharp  tun- 
ing is  not  required  the  coupling  is  made 
sufficiently  strong  to  utilize  most  of  the 
energy  of  the  close  circuit,  but  pot  strong 
enough  to  give  waves  which  differ  to  any 
great  degree.  r 

If  the  arrangement  of  the  discharger 
in  the  closed  circuit  is  such  that  the  spark 
can  be  fairly  rapidly  quenched  and  the 
circuit  opened  after  a few  oscillations, 
the  energy  which  has  already  passed  into 
the  antenna  oscillates  freely.  As  there 
can  now  be  no  interaction,  the  wave  emit- 
ted is  very  pure,  and  a minimum  of  in- 
terference is  caused.  The  quenching 
should  not  be  too  rapid,  as,  if  the  first 
oscillations  in  the  aerial  increase  very 
rapidly,  interference  will  be  caused  on . 
other  receivers  by  impact  excitation. 

The  Marconi  high  power  stations, 
with  their  high  speed  discs  and  rotating 
side  electrodes,  are  adjusted  so  that  tVeir 
sparks  are  quenched  as  soon  as  the  en- 
ergy of  the  primary  circuit  has  been 'de- 
livered to  the  aerial.  Another  method  of 
quenching  extensively  utilized  consists  in 
passing  the  spark  between  a number  of 
flat  metal  plates  separated  by  a distance 
of  not  more  than  i-iooth  inch,  the  small 
gaps  being  in  series.  The  large  metal  sur- 
face rapidly  conducts  the  heat  away,  this 
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being  one  of  the  chief  causes  of  the 
quick  quenching.  When  any  considera- 
ble power  is  used  the  metal  plates  need 
to  be  artificially  cooled  by  an  air  blast, 
and  the  power  required  for  driving  the 
blower  may  be  considerable.  A good 
quenched  gap  enables  a tight  coupling  to 
be  used  without  causing  the  emission  of 
a double  wave,  thus  yielding  higher  effi- 
ciency. Suqh  discharges  need  to  be  very 
carefully  designed,  or  there  may  be  losses 
which  more  than  outweigh  the  advan- 
tages gained  in  other  directions. 

The  growing  use  of  continuous  waves 
has  recently  brought  into  prominence  a 
number  of  receiving  devices  which  over- 
come many  difficulties  caused  by  inter- 
ference. Many  people  with  a slight  ac- 
quaintance with  wireless  telegraphy  be- 
lieve that  continuo  s waves  must  be 
vastly  superior  to  lamped  waves  for 
purposes  of  tuning;  but  as  most  modem 
transmitters  are  but  feebly  damped,  the 
superiority  is  by  no  means  so  great  as 
would  be  thought — in  fact,  the  Marconi 
Company  has  found  that  there  is  very 
little  difference  in  the  sharpness  of  tun- 
ing between  continuous  wave  signals  and 
signals  from  their  very  feebly  damped 
high  power  transmitters. 

A Continuous  Wa/e-Receiving  Device 

A highly  ingenious  continuous  wave 
receiving  device  is  known  as  the  “Gold- 
schmidt Tone  Wheel,"  really  a commu- 
tator run  at  a speed  closely  approaching 
that  required  to  commute  the  oscilla- 
tions received  into  a continuous  current. 
As,  however,  the  speed  is  purposely  not 
exactly  that  required  to  commute  the 
current,  a low  frequencv  alternating  cur- 
rent is  produced,  having  a frequency 
equal  to  the  difference  between  the  re- 
ceived wave  frequency  and  that  of  the 
commutations  of  the  tone  wheel.  For  a 
description  of  the  working  of  this  in- 
strument we  would  refer  our  readers  to 
the  “ Vireless  Telegraphist's  Pocket 
Book,"  by  Dr.  T.  A.  Fleming.  Its  great 
advantage  is  that  interference  from  a 
continuous  wave  of  only  slightly  different 
frequency  will  give  a greatlv  different 
note  in  the  telephones.  The  Heterodyne 
receiver,  another  ingenious  device,  gives 
a note  the  tone  of  which  depends  on  the 
difference  in  frequency  between  the  re- 


ceived waves  and  that  of  a continuous 
oscillating  current  generated  in  the  re- 
ceiver. This  is  also  described  in  the 
book  above  referred  to. 

The  Poulson  “Ticker,"  another  con- 
tinuous wave  detector,  is  useless  in  jam- 
ming, as  the  note  given  depends  for  its 
frequency  upon  the  rate  at  which  a cir- 
cuit is  opened  and  closed,  and  is  quite 
independent  of  wave  frequency,  all  sig- 
nals, including  atmospherics,  therefore 
being  of  the  same  tone. 


Atmospheric  Interference 


Having  dealt  at  some  length  with  in- 
terference caused1  by  other  wireless  sta- 
tions, we  must  now  turn  to  the  problems 
arising  through  interference  from  atmos- 
pherics and  other  troubles.  How  to 
eliminate  atmospheric  disturbances  has 
long  been  a serious  problem  for  the 
wireless  expert,  and,  although  we  may 
reasonably  expect  a complete  solution  of 
the  problem  before  many  years  have 
passed,  it  must  be  confessed  that  at 
present  much  needs  to  be  done.  Directly 
Senatore  Marconi  came  to  communicate 
over  an  appreciable  distance  he  found 
that  all  kinds  of  irregular  signals  re- 
corded themselves  upon  the  tape  ma- 
chine. It  soon  became  evident  that  these 
irregular  signs  were  not  produced  by 
wireless  stations,  but  originated  from 
lightning  discharges  and  electrical  dis- 
turbances in  the  ground  or  atmosphere. 
From  a fancied  resemblance  of  many  of 
the  signs  to  the  Morse  character  for  the 
letter  X,  and  from  the  fact  that  they 
were  an  “unknown  quantity,"  these  sig- 
nals came  to  be  known  as  “X's" ; thev 
are  also  termed  “atmospherics,"  “strays," 
and  in  the  United  States  “static." 
Whenever  these  signals  were  frequent 
they  made  the  reception  of  real  signals 
most  difficult  and  frequently  impossible. 
Some  of  the  trouble  vanished  when  the 
coherer  was  taken  from  the  aerial  and 
ulaced  in  a separate  tuned  circuit,  as  it 
had  been  found  that  Xs  partially  arose 
from  accumulation  of  electricity  in  the 
aerial,  which  when  the  pressure  had 
reached  a sufficiently  hicrh  figure  sud- 
denlv  discharged  through  the  coherer. 
With  the  tuned  apparatus  direct  metallic 
connection  of  the  aerial  with  the  ground 
prevented  such  an  accumulation.  The 

Digitized  by  Google 


32 


THE  WIRELESS  AGE  October,  1916 


trouble,  however,  still  continued,  and,  as 
voyages  to  various  parts  of  the  world 
were  soon  made  with  wireless  installa- 
tions, investigators  discovered  that  in 
the  tropics  and  some  other  parts  atmos- 
pheric trouble  existed  almost  continu- 
ously throughout  the  day  and  night. 

With  the  introduction  of  detectors 
which  permitted  aural  reception  a fur- 
ther improvement  was  manifest,  as  the 
skilled  operator  could  often  distinguish 
the  sound  of  the  transmitting  station 
from  that  given  by  atmospheric  and 
similar  discharges,  and  the  provision  of 
musical  notes  marked  still  a further  step. 
In  regions  where  atmospherics  are  very 
prevalent,  such  as  Equatorial  Africa,  the 
Amazon  region,  and  tropical  waters,  the 
power  required  for  effective  communi- 
cation over  a given  distance  needs  to  be 
considerably  in  excess  of  that  needed 
for  the  same  distance  in  regions  com- 
paratively free  from  such  trouble.  It 
has  been  observed  in  many  instances  that 
atmospherics  are  more  troublesome  on  a 
long  wave  than  on  a short  one,  but  this 
is  not  always  the  case.  Large  and  high 
aerials,  presenting  as  they  do  a very 
great  surface  to  the  atmosphere,  are  af- 
fected far  more  than  small  ones;  and 
recent  experiments  have  shown  that  a 
long,  low  aerial  is  not  affected  to  any- 
thing like  the  same  extent  as  a tall  aerial 
containng  the  same  amount  of  wire,  even 
when  the  received  signals  from  a partic- 
ular station  are  of  the  same  strength  on 
each. 

Sounds  Due  to  Atmospheric 

The  operator  listening  with  the  tele- 
phones on  his  head  when  atmospherics 
are  prevalent  hears  a variety  of  sounds. 
Some  “X's”  seem  to  give  a low,  rum- 
bling noise,  others  have  a sound  re- 
sembling the  tearing  of  calico;  others, 
again,  sound  like  escaping  air,  and  still 
others  give  a frying  noise.  One  peculiar 
variety  well  known  to  experienced  oper- 
ators almost  invariably  precedes  a squall 
of  sleet,  and  the  writer  has  on  more 
than  one  occasion  created  a sense  of 
wonderment  by  telephoning  from  the 
wireless  cabin  to  the  bridge  to  say  that 
such  a squall  would  arrive  within  five 
minutes.  There  may  be  no  visible  signs 
of  any  such  squall,  but  invariably  it  ar- 
rives within  the  time  stated,  to  the  great 


astonishment  of  those  who  do  not  know 
how  its  arrival  is  foretold. 

Much  that  we  have  written  with  re- 
gard to  the  elimination  of  interference 
from  other  wireless  stations  applies 
equally  to  the  elimination  of  atmospher- 
ics, although  not  so  much  has  been  done 
with  regard  to  this  last.  The  Marconi 
Balanced  or  Opposed  Crystal  Receiver, 
which  is  described  in  the  “Handbook  of 
Technical  Instructions  for  Wireless 
Telegraphists,”  has  so  far  proved  the 
best  device  for  the  elimination  of  this 
form  of  disturbance,  although  many  ex- 
periments are  now  being  carried  out  in 
other  directions. 


Instances  of  Freaks 

It  is  a remarkable  fact  that  in  the 
case  of  two  stations  separated  by  a dis- 
tance of  a few  hundred  miles  a particu- 
lar atmospheric  trouble  will  sometimes 
affect  both  equally,  and  at  other  times 
disturbs  one  and  not  the  other.  A land 
station  will  oftentimes  find  it  practically 
impossible  to  read  signals  from  a ship  at 
a much  smaller  distance  than  this,  whilst 
the  ship  has  not  the  slightest  difficulty  in 
reading  the  coast  station.  This  is  occa- 
sionally acounted  for  by  the  fact  that  the 
coast  station  aerial  is  much  higher,  but 
such  an  explanation  does  not  often 
satisfy. 

Land  stations  are  sometimes  subject  to 
interference  by  induction  from  power 
transmission  lines,  tramway  systems, 
electrified  railways,  and  current  leak- 
ages generally.  The  elimination  of  such 
troubles  as  this,  however,  gives  little 
trouble  to  the  practical  engineer,  and 
need  not  concern  us  here. 

In  this  consideration  of  the  problems 
of  interference  we  cannot,  of  course,  of- 
fer anything  like  complete  information 
on  the  subject.  Our  endeavor  has  been 
rather  to  indicate  to  the  student  who  has 
acquired  some  knowledge  of  the  theory 
of  wireless  telegraphy,  and  also  to  the 
theoretical  worker  unacquainted  with 
practical  conditions,  some  of  the  troubles 
which  arise  and  which  need  to  be  taken 
into  account  when  designing  apparatus 
and  thinking  out  improvements.  If  we 
have  been  able  to  point  out  new  paths 
of  investigation  to  even  a few  of  our 
readers,  this  article,  incomplete  as  it  is, 
will  be  more  than  justified. 
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Long  Distance  Transmission  on 
Low  Power  and  Short  Wave- 
lengths 

The  Aerial  Current 
By  A.  S.  Blatterman,  B.Sc. 

Part.  II 


THE  writer  has  presented  in  another 
publication  a formula  for  calcu- 
lating the  current  in  the  base  of  a trans- 
mitting aerial.  That  formula  can  easily 
be  thrown  into  the  form : 


i2  = 54400 


/WA 

. / k 

V 8„A. 


(5) 


where : 

Wx  =.  watts  in  the  condenser  circuit. 

k = per  cent  of  \\\  transferred  to 
aerial. 

C2  = capacity  of  aerial  in  farads. 

A = wavelength  in  meters. 

S2  = decrement  per  semiperiod. 

Now  the  aerial  decrement  S2  is  the 
sum  of  the  decrements  due  to  the  equiva- 
lent resistance  of  radiation,  the  resist- 
ance of  the  earth  connection  and  the 
ohmic  resistance  of  the  antenna  wires.* 
That  is  i S2  8Rj  8R2  -j-  8R3 

Rj  decrement  due  to  radiation  re- 
sist. 

R2  = decrement  due  to  antenna  ohmic 
resist. 

Ra  = decrement  due  to  earth  resist- 
ance. 


Thus: 


Ri  + ^2  + Ra 

S2  = 

4nL2 

3 W 7r2  (R,  + R2  + R3)  Co 
- io8  (6) 

K 

Rj  = radiation  resistance. 


- There  is  another  component  of  aerial  resistance 
due  to  the  effective  series  resistance  of  the  aerial 
acting  as  an  absorbing  condenser.  This  is  negligible 
at  wavelengths  near  the  fundamental. 


R2  = ohmic  resistance  of  wires. 

R3  = earth  plate  resistance. 

If  the  value  of  the  antenna  decrement 
as  given  by  this  last  equation  be  sub- 
stituted in  the  original  equation  for  i2 
we  obtain  a very  important  result, 
namely, 

i2  = 


/kW, 

/ (7) 


1/  Ri  + Rj  +R» 

This  means  that  when  the  power  Wx 
in  the  condenser  circuit  is  invariable  the 
aerial  current  is  affected  only  by  the  total 
equivalent  resistance  of  the  given  aerial 
circuit,  but  is  independent  of  an  added 
self -inductance,  altered  wave  length  or 
capacity,  and  hence  the  addition  of  any 
foreign  element  into  the  circuit  must  be 
judged  solely  by  the  change  it  occasions 
in  the  total  aerial  resistance . 

Thus,  while  a power  of  i k.w.  may 
produce  six  amperes  in  one  aerial  it  may 
only  produce  three  or  four  amperes  in 
an  aerial  of  higher  equivalent  resistance. 

It  is  interesting  to  note  that  equation 
(7)  could  have  been  derived  another 
way.  It  is  plain  that  the  total  Dower 
supplied  to  the  aerial,  W2,  is  dissipated 
in  three  ways,  namely,  as  heat  at  the  sur- 
face of  the  aerial  conductors  and  at  the 


earth  plate,  and  in  electromagnetic  radia- 
tion. 

The  power  radiated  is  P = Rx. 
The  power  lost  in  heat  at  the  earth 
plate  and  in  the  aerial  conductors  = 
(R2  + R3)  ij  . 

Therefore,  the  total  antenna  power 

Wo  is: 

Wo  = k Wj  = i (Rt  -f-  Ro  + Rg) 
and 
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i2  = / 

]/  Rl  + R3 
which  is  the  same  as  equation  (7). 

The  factor,  k,  involves  the  losses  in  the 
condenser,  brushing  and  dielectric  hyster- 
esis losses,  the  losses  in  the  conductors 
of  the  condenser  circuit,  the  losses  at  the 
spark  gap  and  the  losses  at  the  oscilla- 
tion transformer.  In  ordinary  spark  sets 
and  those  using  the  nonsynchronous  ro- 
tary gap,  k may  be  in  the  neighborhood 
of  0.3  or  0.5. 

Apart  from  the  importance  of  selecting 
the  proper  wave  length  for  a given  dis- 
tance, as  discussed  above,  the  proper 
proportioning  of  the  aerial  to  the  wave 
length  used  is  so  influential  in  its  effect 
on  the  power  radiated  that  it  is  remark-' 
able  that  so  little  attention  has  been  given 
to  this  feature  in  the  construction  of 
amateur  stations.  One  frequently  hears 
the  amateur’s  query,  “How  many  am- 
peres do  you  radiate?”  and  the  answer, 
“four  amperes  on  1 k.w.,”  or  perhaps 
“three  amperes  on  ]/2  k.w.” ; and  these 
figures  are  then  accepted  per  sc  as  indica- 
tive of  whether  or  not  the  station  in 


question  is  an  efficient  one.  The  antenna 
current  mentioned  by  itself  is  absolutely 
no  criterion  of  the  effectiveness  of  one 
station  as  compared  with  another.  The 
writer  knows  of  one  station  which  radi- 
ates thirty-five  amperes  with  1 k.w.,  and 
yet  has  a range  of  less  than  100  miles, 
while  numerous  other  stations  radiating 
only  four  or  five  amperes  with  the  same 
power  have  a range  of  at  least  twice  this. 
What  is  desired  from  a wireless  station 
is  the  conversion  of  as  much  as  possible 
of  the  primary  transformer  power  into 
electromagnetic  waves,  that  is  into  power 
radiated  from  the  aerial. 

Now  the  power  radiated  in  this  way  is : 
P — i'  R,  watts 

and  the  radiation  resistance  R,,  as  has 
been  shown,  depends  on  the  height  of  the 
aerial,  the  wave  length,  and  on  the  shape 
of  the  current  distribution  along  it : that 
is,  the  form  factor.  Moreover,  as  shown 
by  equation  (7),  and  stated  in  italics,  the 
antenna  current  itself  is  limited  by  the 
effective  resistance  (including  that  due 
to  radiation)  of  the  antenna.  Thus:  in 
speaking  of  the  radiation  efficiency  of  a 
station  it  is  not  sufficient  to  give  only  the 
current  in  tb*  aerial,  but  the  radiation 
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resistance  must  also  be  stated  if  a com- 
plete criterion  is  desired. 

Substituting  the  value  of  i2  given  by 
equation  (7)  in  the  equation  for  the 
power  radiated  we  find : 
k W,  Rx 

P = (8) 

R2  + R3  + Pi 

From  this  it  appears  that  the  radiation 
resistance  Rj  should  be  as  large  as  pos- 
sible while  the  resistance  of  the  earth 
connection  and  the  wires  R2  and  R3 
should  be  kept  very  small.  If  R2  and  R3 
could  be  made  negligibly  small  then  all 


wave  length  that  can  be  effectively  radi- 
ated corresponds  to  the  fundamental  of 
the  given  aerial.  For  the  particular  case 
of  the  amateur  station,  where  the  wave 
length  must  be  very  short,  it  is  therefore 
obvious  that  a wave  length  very  close  to 
the  fundamental  should  be  used,  since 
this  means  maximum  antenna  dimensions 
and  hence  maximum  radiation.  For 
these  reason 3 it  is  of  the  utmost  im- 
portance to  be  able  to  determine  very 
exactly  the  maximum  dimensions  of  the 
antenna  which  will  permit  the  use  of  the 
given  short  wave. 


the  power  supplied  to  the  aerial  would  be 
radiated  and  the  efficiency  would  be 
maximum. 

Natural  Wave  Lengths  of  Aerials — 
From  the  above  considerations  it  will 
now  be  evident  that  the  wave  length  is  a 
most  important  factor  affecting  the  range 
of  a station.  It  is  also  clear  that  in  a su- 
perficial way  it  is  desirable  to  use  high 
aerials  with  high  form  factors,  and  short 
wave  lengths,  since  all  these  make  for  a 
large  value  of  power  radiated.  Of 
course,  for  a given  aerial  the  shortest 


The  writer  has  already  presented* 
curves  and  tables  based  on  the  formulae 
of  Dr.  Louis  Cohen,  which  give  the  ap- 
proximate values  of  capacity  and  induc- 
tance and  natural  wave  lengths  of  ama- 
teur antennas.  These  were  not  highly 
satisfactory,  for  while  they  furnished  an 
indication  of  the  magnitude  of  the  quan- 
tities involved,  yet  the  average  accuracy 
was  not  greater  than  some  20  per  cent. 
Within  the  past  three  years,  however, 
additional  data  and  formulae  have  ap- 

* A.  S.  Blatterman,  Electrician  and  Mechanic, 
Sept.,  1913. 
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peared*  through  which  it  is  possible  to 
calculate  very  accurately  the  natural 
wave  length  of  a given  aerial,  and  thus 
predetermine  to  a nicety  the  maximum 
possible  dimensions  thereof. 

It  is  well  known  that  when  inductance 
and  capacity  in  a circuit  are  lumped,  or 
localized,  respectively  in  a coil  and  in  a 
condenser,  the  circuit  can  be  put  in  oscil- 
lation, and  the  frequency  of  the  oscilla- 
tions is : i 

n = 

2 7T  VLC 

The  wave-length 

A = 2 tt  X 3 X io8  VLC 
where  L and  C represent  the  total  induc- 
tance and  capacity,  in  henries  and  farads 
respectively. 

In  an  antenna,  however,  the  inductance 
and  capacity  are  not  concentrated,  but 
are  distributed  throughout  the  system, 
and  the  total  inductance  and  capacity  of 
the  system  cannot,  in  general,  be  used  in 
the  above  formula  to  compute  the  fre- 
quency. In  this  simple  case  the  formula 
becomes : i 


n = 

4 VLC" 

The  wave-length : 

A = 4 X 3 X io8  VLC 
Now  in  an  actual  antenna  we  have  a 
loading  coil  or  at  least  the  secondary  of 
an  oscillation  transformer  at  the  base. 
This  constitutes  a considerable  localized 
inductance  which  must  be  combined  with 
the  distributed  antenna  inductance  in 
determining  the  frequency  of  the  system. 
Under  these  conditions  the  frequency  lies 
somewhere  between  the  values  given  by 
the  above  two  formulas  being  % VLC 
when  the  loading  inductance  is  zero  and 
approaching  y2  w VLC  when  this  in- 
ductance is  so  large  that  the  antenna  in- 
ductance is  negligible  in  comparison. 

We  can  therefore  write  the  equation 
for  the  frequency  of  such  a system  as 
follows : 

K 


n = 

2 7T  VLC 

The  wave-length: 

27 r 


(9) 


A = X 3 X io8  VLC 

K 


(io) 


* G.  W.  Howe,  Electrician,  August  and  September, 
>14. 

L.  Cohen,  Electrical  World,  January  30,  1915. 
Puchstein,  Electrical  World,  January  15,  1916. 


where  K varies  from  o to  tt/2  and  de- 
pends on  the  ratio  of  the  coil  inductance 
L0  to  the  antenna  inductance  L. 

The  curve  (Figure  8)  gives  the  values 
of  K for  different  values  of  the  ratio 
L0/A  from  o to  20. 

Let  the  inductance  of  the  loading  coil 
have  the  same  value  as  that  of  the  anten- 
na. Then  Ly/L  = i,  and  from  Figure  8 
the  value  of  K is  0.82.  Using  this  value 


of  I<  in  equation  (9),  there  is  obtained 
for  the  free  frequency  of  the  system 
0.82 

n = 

2 7 r VLC 

and  for  the  natural  wave-length : 

2 7 r 

A = VLC  X 3 X io8 

0.82 

Assume  the  following  values  for  the 
inductance  and  capacity  of  the  antenna. 
L = 20,000  cms.  = 20,000/10°  henries. 
C = 0.0005  mf.  = 0.0005/106  farads. 
Then 

2t r 3 — IO8 

A = X V 2000  X 0.0005 

0.82  io7 
= 230  meters. 

If  the  inductance  and  capacity  of  the 
system  had  been  considered  localized, 
the  wave-length  would  have  been : 

A = 2tt  X 3 X io8  V (L0  + L)  C 
= 267  meters^ 

whicnigisz!n  eiTt^^DO^|  10  per  cent. 
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As  a check  on  the  results  obtained  by 
the  use  of  the  curve  (Figure  8),  consider 
the  extreme  cast  L0/L  = (3 ; that  is, 
no  loading  coil,  a simple  antenna.  In 
this  case  K=  i r/2  = 1.57. 

Then 


— — 4YLC 

2tt  VLC 

which  is  the  formula  to  be  expected  when 
the  capacity  ancj  inductance  are  distrib- 
uted. 

We  are  thus  forcibly  impressed  with 
the  necessity  of  being  able  to  calculate 
the  inductance  and  capacity  of  the  aerial, 
as  well  as  the  inductance  of  the  coil  at 
the  base  of  it. 

Figure  9 gives  the  capacity  and  in- 
ductance per  cm.  length  of  the  horizontal 
part  of  four  wire  aerials  at  different 
heights.  The  wires  are  assumed  to  be 
No.  14  gauge  and  spaced  2 feet  apart. 
Thus,  for  an  aerial  of  four  wires 
spaced  2 feet  part,  which  is  80  feet 
long  and  a certain  height  above 
ground,  the  capacity  and  inductance  of 
the  horizontal  part  would  be  deter- 
mined by  reading  from  Figure  9 the 
values  of  C and  L per  cm.  length  cor- 
responding to  the  given  height  and 
then  multiplying  each  of  these  by  the 
length  of  wires  in  cms.,  in  this  case, 
80  X 30.5  = 2240  cms. 

To  these  resulting  values  must  be 
added  the  capacity  and  inductance  of 
the  lead-in,  in  order  to  determine  the 
total  inductance  and  capacity  of  the 
system. 

The  two  curves  of  Figure  10  enable 
one  to  determine  the  inductance  and 
capacity  of  the  lead-in  wire.  These 
curves  are  plotted  for  a lead-in  com- 
posed of  four  No.  14  wires  twisted  to- 
gether, leading  down  from  the  aerial 
and  terminating  10  feet  from  the 
ground.  Abscissas  are  not  the  length 
of  the  lead-in  but  are  the  heights  from 
earth  to  the  horizontal  wires  forming 
the  antenna  .top. 

If  the  antenna  is  of  the  inverted  L 
type  the  foregoing  statements  need  no 
modification.  However,  when  the  an- 
tenna is  of  the  T type  with  lead-in  at 
the  center,  then  from  the  point  where 
the  lead-in  joins  the  flat-top  there  are 


two  inductances  and  two  capacities  in 
parallel,  these  being  the  two  halves  of 
the  flat-top  is,  by  this  process,  reduced 
ductance  of  the  flat-top  is  half  that  of 
either  of  its  two  branches,  or,  in  other 
words,  it  is  % the  inductance  of  the 
total  length  of  flat-top ; the  equivalent 
capacity  is  equal  to  the  actual  capac- 
ity of  the  whole  flat-top. 

Roughly,  therefore,  the  wave-length 
of  an  inverted  L aerial  is  not  material- 
ly changed  by  adding  another  piece  to 
that  already  existing  and  extending  in 
the  opposite  direction  so  as  to  form  a 
T.  This  is  because  the  inductance  of 
the  flat-top.  Thus,  the  equivalent  in- 
one-half  while  the  capacity  is  doubled, 
leaving  the  product  LC  unchanged. 
This  is  only  approximately  realized, 
however,  since  the  capacity  and  induc- 
tance of  the  lead-in,  especially  in  small 
aerials,  is  a considerable  fraction  of 
the  total  inductance  and  capacity  and 
therefore  doubling  the  capacity  and 
halving  the  inductance  of  the  flat-top 
does  not  exactly  result  in  the  same 
value  of  the  total  product  LC. 


Editor’s  Note— In  the  November  issue  will  be  pub- 
lished a complete  set  of  curves  indicating  the  funda- 
mental wave-lengths  of  4-wire  aerials  of  various 
dimensions,  supplemented  by  an  additional  set  show- 
ing the  wave-length  of  aerials  with  a given  amount 
of  inductance  inserted  at  the  base. 

T/i  Us>  /*  rt'M  t ivi  110/1 


REWARD  FOR  OPERATOR  OF 
SAN  MELITO 


Owen  Chick,  Marconi  operator  on  the 
tanker  San  Melito,  which  was  attacked 
by  a German  submarine  while  en  route 
from  Great  Britain  to  Mexico,  and  es- 
caped by  means  of  the  skill  and  bravery 
of  the  ship’s  company,  was  among  those 
who  were  accorded  recognition  for  hero- 
ism. Chick  said  in  a report  to  the  Eng- 
lish Marconi  Company : 

“I  was  very  agreeably  surprised  when 
asked  to  accept,  in  addition  to  a check,  a 
beautifully  executed  model  in  silver  of 
an  early  type  of  U boat  mounted  on  an 
ebony  base,  bearing  the  inscription : Mr. 
O.  Chick,  wireless  operator,  presented 
by  the  Eagle  Oil  Transport  Co.  and  the 
Anglo-Mexican  Petroleum  Products  Co. 
as  a memento  of  the  escape  of  the  s.  s. 
San  Melito  from  a German  submarine 
after  being  shelled  for  forty  minutes 
August  21,  1913-’  ” 


Digitized  by 


Google 


The  Korea’s  Last  Trans-Pacific 

V oyage 

By  David  Mann  Taylor 

Marconi  Operator 


The  shore  is  gone ! O’er  restless  sea, 

One  last  look  far  away; 

We  meet,  dear  friends,  where  joy  ne’er  ends, 
Good-bye!  ’Tis  Sailing  Day. 


AMID  screeching  salutes  and  a hearty 
God-speed  from  five  hundred 
throats,  the  Pacific  Mail  steamship 
Korea,  greyhound  of  the  Pacific,  with 
the  veteran  Captain,  A.  W.  Nelson,  on 
the  bridge,  left  San  Francisco,  at  noon 
on  July  3,  1915,  on  her  20,000  mile  jour- 
ney. 

The  scene  will  long  be  remembered.  It 
was  such  a day  as  only  California  can 
give  us;  not  too  warm;  just  golden.  As 
the  ship  swung  away  from  the  dock,  be- 
decked from  stem  to  stern  with  bunting, 
confetti  and  vari-colored  paper  ribbons, 
her  deck- rails  crowded  with  passengers 
waving  handkerchiefs  and  wafting  good- 
bye kisses  to  dear  ones  ashore,  the  Con- 
stabulary Band  was  playing  alternately 
with  our  own  Filipino  stringed  orches- 
tra. A program  of  all  the  snappy  Amer- 
ican music  of  the  day  ended  with  the 
“Star  Spangled  Banner”  and  “America,” 
at  which  time  we  all  gravely  saluted  the 
flag,  which  was  then  dipped  with  a sa- 
lute from  our  siren.  All  our  officers 
were  in  full  dress  uniforms  and  the  sight 
was  inspiring.  Many  a tear  dimmed  eye 
I saw  as  I looked  down  upon  the  scene. 

We  steamed  slowly  from  the  dock  to 
the  main  channel,  thence  across  the  beau- 
tiful  bay  toward  the  Golden  Gate,  pass- 
ing the  greatest  Exposition  ever  held  in 
the  world.  Off  the  Marina  were  an- 
chored the  battleships  Maryland,  Colo- 
rado and  West  Virginia,  the  Torpedo 
Flotilla,  with  the  tenders  Cheyenne  and 
Iris  and  supply  ship  Jason,  all  of  which 
dipped  their  flags  in  salute  and  ran  up 
the  signal  “bon- voyage,  safe  return,” 
which  was  answered  from  our  bridge 
with  “thank  you.”  Many  of  the  passen- 


gers lining  the  deck-rails  at  the  time 
stood  at  attention,  with  bared  heads  as 
the  salutes  were  exchanged. 

We  proceeded  to  sea,  after  exchanging 
salutes  with  the  lightship  and  pilot  boat. 
The  big  Pacific  was  calm  and  the  beau- 
tiful clear  blue  sky,  dotted  here  and  there 
with  fleecy  little  clouds,  made  it  possible 
for  us  all  to  watch  the  fast  disappearing 
land  for  quite  some  time. 

After  passing  the  Farallones,  the  last 
bit  of  America  we  were  to  see  for  sixty- 
five  days,  one  and  all  retired  to  their 
rooms  to  dress  for  dinner,  for  the  first 
evening  meal  on  board  is  not  unlike  a 
debutante’s  “coming  out”  dinner,  when 
everyone’s  curiosity  is  aroused  and  all 
strive  to  look  their  prettiest  and  best, 
especially  the  gentler  sex,  which  was  well 
represented. 

At  this  time  in  the  Marconi  cabin  we 
were  keeping  a close  watch  upon  the 
doings  upon  the  atmospherical  stage,  and 
it  was  the  scene  of  great  activity.  Many 
messages  were  transmitted  and  many  re- 
plies received.  After  clearing  our  own 
traffic  to  San  Francisco,  we  watched  pa- 
tiently and  assisted  other  ships  that  had 
traffic  but  at  the  time  were  out  of  range 
of  the  coast  station.  Constant  communi- 
cation was  maintained  throughout  the 
entire  voyage..  Press  dispatches  were  re- 
ceived from  San  Francisco,  Honolulu. 
Choshi,  Japan,  and  Shanghai,  China,  and 
our  newspaper  was  published  twice 
daily.  Our  average  communication  was 
3,000  miles. 

After  steaming  six  days  across  the 
beautiful  sunshine  belt  of  the  Pacific 
during  which  time  there  was  nothing  to 
break  up  the  serenity  of  the  fleecy 
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little  clouds  that  accompanied  us,  we 
picked  up  Diamond  Head,  the  first  point 
of  land  sighted  by  vessels  bound  to  Hon- 
olulu. Those  whose  destination  was 
Honolulu  were  loath  to  leave.  For  those 
glorious  days  had  been  a succession  of 
deck  games,  dances,  card  parties,  musi- 
cales  and  theatricals. 

As  we  left  the  quarantine  and  proceeded 
to  the  Honolulu  docks,  we  were  besieged 
by  dark-skinned  native  swimmers,  diving 
for  coins.  These  boys  proved  to  be  quite 
adept  in  the  art  and  rarely  missed  any 
coins  thrown  to  them.  The  rivalry  was 
intense  and  their  efforts  energetic,  each 
dive  being  accompanied  by  shrieks  of 
laughter,  the  successful  swimmer  rising 
to  the  surface  with  the  coin  in  his  hand, 
immediately  transferring  it  to  his  mouth 
for  safe  keeping.  All  the  way  up  the 
channel  and  until  the  vessel  was  made 
fast  to  the  pier,  we  were  accompanied  by 
the  amusing  divers. 

We  arrived  at  Honolulu  at  eight  in  the 
morning  of  July  9,  and  left  at  five  o'clock 
that  afternoon  for  Yokohama,  Japan,  our 
next  port  of  call. 

After  leaving  Honolulu  our  big  swim- 
ming tank  was  placed  in  position  on  the 
forward  deck,  to  the  delight  of  our  many 
passengers.  The  tank,  promptly  chris- 
tened the  “Korea's  Bathing  Beach,"  was 
crowded  with  a happy  throng  each  dav 
of  the  remainder  of  the  voyage. 

The.  trip  of  ten  days  from  Honolulu  to 
Yokohama  passed  altogether  too  quickly. 
The  weather  continued  delightful.  The 
Pacific  was  as  peaceful  as  a small  inland 
lake. 

We  arrived  at  Yokohama,  Japan,  at 
9 130  in  the  morning  of  July  20th.  Here, 
many  tourists'  parties  le.ft  us  for  their 
tours  of  the  land  of  the  Rising  Sun.  The 
supreme  pinnacle  of  Japan,  the  peak  of 
Fujiyama,  the  Sacred  Mountain,  rises  in 
full  view  as  the  steamer  enters  Yokoha- 
ma. In  a moment  the  spirit  of  Japan  is 
made  manifest;  you  have  the  feeling  of 
being  carried  from  one  world  to  another. 
Though  Yokohama  is  quite  a progressive 
and  cosmopolitan  city,  one  in  which  can 
be  found  all  the  modern  luxuries  and 
comforts  of  the  present  day,  they  are 
enjoyed  among  people  who  live  in  ex- 
quisite paper  houses,  who  wear  neither 
hats  nor  leather  shoes,  and  who  dress  in 
kimonos  unchanged  in  fashion  for  cen- 


turies— people  who  seem  to  go  at  life 
back  end  forwards,  yet  withal  have 
evolved  an  artistic  culture  that  has  influ- 
enced the  West. 

We  had  been,  a few  days  before  our 
arrival  at  Yokohama,  happily  surprised 
to  learn  by  wireless  that  the  Oriental 
Palace  Hotel  management  had  made  ar- 
rangements to  give  a dinner-dansant  in 
our  honor.  By  wireless  also  came  the  in- 
formation that  a company  of  Russian 
c.rtists  had  been  engaged  to  gtve  a varied 
programme  of  entertainment  immediate- 
ly after  dinner. 

The  dinner  took  place  at  eight  in  the 
evening  of  our  arrival.  Through  the 
courtesy  of  Captain  Nelson,  our  Filipino 
stringed  orchestra  was  in  attendance,  and 
played  with  fine  animation  a selection  of 
the  latest  American  music,  much  to  the 
delight  of  the  guests.  For  the  first  time, 
public  rendition  was  made  of  the  new 
Korea  waltz,  “Yankee  Swanson,"  written 
on  shipboard  by  Dr.  Tietze,  in  honor  of 
our  Commander,  author  of  the  story 
“Yankee  Swanson,”  which  is  in  reality  a 
sketch  of  his  own  life. 

At  ten  o'clock  the  following  morning 


The  supreme  pinnacle  of  Japan,  the  peak  of 
Tujiyama,  the  Sacred  Mountain,  rises  in 
full  view  as  the  steamer  enters 
Yokohama 
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we  left  for  Kobe,  Japan,  our  next  port 
of  call,  arriving  there  at  noon  on  July 
22nd.  YVe  spent  three  days  amid  this 
city’s  great  industrial  activities. 

A few  hours  after  we  left  Kobe,  we 
passed  into  the  world-famed  Inland  Sea 
of  Japan,  one  of  the  most  beautiful 
bodies  of  water  in  the;  world,  linking  the 
Pacific  Ocean  with  the  Yellow  Sea.  The 
opportunity  of  passing  through  this  won- 
derful stretch  of  water  should  never  be 
missed.  Here  the  greatness  of  Nature’s 
handicraft  is  supplemented  on  all  sides  by 
the  expert  horticultural  and  gardening 
activities  of  the  little  Japanese.  The 
opal-hued  sea  is  dotted  here  and  there 
with  pretty  little  islands,  thousands  of 
them.  The  ship  passed  through  the  nar- 
row channels,  at  times  so  close  that  one 
could  almost  step  across  from  the  deck 
to  the  fairyland  islands,  on  which  men 
and  women  hard  at  work  occasional- 
ly stopped  and  waved  to  us.  The  sur- 
face of  the  magic  sea  reflected  all  the 
delicate;  colors  of  an  Oriental  opal,  and  it 
seemed  to  be  set  in  a framework  of  bril- 
liant emeralds  formed  of  the  dainty  green 
covering  of  the  mountainous  mainland 
and  the  myriad  of  mystic  islands,  be- 
tween which  we  passed  the  whole  day. 

After  passing  through  the  Inland  Sea 
of  Japan,  we  entered  the  Straits  of 
Shimonoseki  and  passed  into  the  Yellow 
Sea,  skirting  the  coast  of  Kyushu,  the 
southern  island  of  Japan,  southward  to 
Nagasaki.  We  arrived  at  Nagasaki  at  3 
P.  M.,  on  July  26th.  At  this  port  is  lo- 
cated the  largest  coaling  station  in  Japan, 
and  here  also  may  be  found  the  largest 
tortoise  shell  factories  in  the  world,  and 
the  famous  Tategami  dry  dock,  carved 
out  of  solid  rock  at  a cost  of  a million 
dollars. 

Upon  entering  Nagasaki,  the  ship  was 
piloted  through  a maze  of  narrow  pas- 
sages; up  a crooked  path,  as  it  were,  to 
our  anchorage.  In  passing  through  this 
channel  a striking  panoramic  view  of  the 
famed  handicraft  of  the  Japanese  farmer 
is  unfolded;  upon  the  sloping  hillsides 
are  to  be  seen  the  finely  cultivated  truck 
gardens,  so  arranged  as  to  make  use  of 
every  possible  bit  of  land  for  cultivation. 
These  gardens  are  laid  out  in  terraces, 
and  graphically  illustrate  the  ingenuity 
of  the  Japanese  farmer,  who  has  so  little 
ground  to  cultivate  in  this  section. 


Upon  arrival  here  steamers  are  met  by 
a fleet  of  coal  sampans  (barges),  each 
manned  by  a crew  of  Japanese  men  and 
women,  some  with  little  babies  tied  upon 
their  backs,  much  like  the  papoose  of  the 
American  Indian.  The  women  and  chil- 
dren work  just  the  same  as  the  men.  The) 
are  very  sturdy  and  never  seem  to  be  dis- 
couraged no  matter  what  the  weather 
conditions  may  be ; at  times  they  work  all 
day  and  night,  with  only  a short  stop  to 
take  a little  nourishment  of  rice  and  fish. 


Almost  before  the  ship  was  made  fast 
to  the  coal  buoy,  the  sampans  were  along 
side  our  vessel  and  the  agile  little  Jap- 
anese had  begun  the  work  of  rigging  the 
scaffolding  around  the  ship,  using  ropes, 
poles  and  planks,  in  such  a manner  that 
they  provided  substantial  stairways,  just 
like  so  many  little  flights  of  stairs,  all 
around  the  sides  of  the  ship.  Upon  each 
step  stood  two  workers  passing  the  small 
baskets  up,  hand  over  hand,  until  they 
reached  the  deck,  from  whence  they  were 
emptied  into  the  bunker  hatches. 

Each  basket  will  average  from  thirty 
to  forty  pounds  in  weight,  but  these  little 
( people  not  only  handle  them  with  aston- 
ishing rapidity,  but  are  quite  happy  in 
their  work.  On  one  occasion,  as  the  bas 
kets  were  being  passed  up  very  rapidly, 
one  little  woman  caught  a basket  carry- 
ing a lump  of  coal  that  was  heavier  than 
her  strength  could  manage  and  she 
dropped  it  back  into  the  sampan.  She  be- 
gan to  giggle — they  invariably  giggle 
when  anything  happens — and  the  giggle 
rippled  all  the  way  down  the  line.  No 
angry  protest  was  heard  from  the  fore- 
man; it  was  just  a joke  on  her  and  the 
work  continued  merrily  on. 

On  this  trip  we  spent  some  twelve 
hours  taking  on  our  supply  of  coal  and 
left  on  July  27th,  for  Manila.  We  were 
right  in  the  midst  of  the  Typhoon  Zone 
at  the  height  of  the  typhoon  season.  The 
typhoon  is  the  bugbear  of  seamen  and 
travelers  whose  business  calls  them  to 
this  part  of  the  globe  during  July  and 
August,  and  the  weather  signals,  reports 
and  storm  warnings  sent  out  from  the 
various  observatories  were  watched  by 
all  with  keen  interest  and  anxiety. 

A typhoon  is  the,  worst  kind  of  a 
storm;  it  comes  in  the  form  of  extreme 
heavy  gales  of  wind,  ranging  from 
eighty-five  to  125  miles  per  hour,  accom  - 
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panied  by  heavy  rains  and  high  moun- 
tainous seas. 

After  leaving  Japan,  we  received  daily 
weather  reports,  sent  broadcast  by  wire- 
less to  ships  at  sea.  This  weather  serv- 
ice, rendered  free  by  most  of  the  Gov- 
ernment wireless  stations  throughout  the 
Orient,  is  practically  the  same  as  that 
maintained  by  the  United  States  Govern- 
ment radio  stations. 

For  several  days  previous  to  our  ar- 
rival in  the  Typhoon  Zone,  typhoons 
had  been  reported  and  observed  from 
various  weather  observatories  and  warn- 


the  typhoon,  we  were  bound  to  meet  and 
clash  if  we  continued,  and  we  were  only 
saved  the  unpleasantness  of  passing 
through  a typhoon,  accompanied  by  its 
probabilities  of  and  dangers  of  the  en- 
counter through  the  timely  reception  of 
explicit  information,  conveyed  by  wire- 
less. 

The  change  in  our  course  was  approxi- 
mately 220  miles,  which  was  overcome, 
to  some  extent,  by  steaming  behind  the 
typhoon  and  cutting  across  to  Northern 
Luzon,  thence  southward  to  Manila.  The 
distance  covered  by  our  ship  was  ap- 


An  illustration  of  the  writer's  observation  that , though  Yokohama  is  quite  a progressive  city, 
one  in  which  can  be  found  all  the  modern  luxuries  and  comforts  of  the  present  day,  they 
are  enjoyed  among  people  who  live  in  exquisite  paper  houses,  who  wear  neither  hats 
nor  leather  shoes,  and  who  dress  in  kimonos  unchanged  in  fashion  for  centuries 


ings  broadcasted  to  all  ships  at  sea. 

Less  than  four  hours  after  leaving 
Nagasaki,  south  bound,  our  first  storm 
warning  was  received,  reporting  a ty- 
phoon moving  in  a northwesterly  direc- 
tion. We  were  then  steaming  southwest 
The  following  morning  I received  a long 
report,  containing  explicit  information  as 
to  the  whereabouts  of  the  storm.  Cap- 
tain Nelson,  our  commander,  immediate- 
ly ordered  our  course  changed,  more  to 
the  southeastward  and  away  from  the 
coast  of  Formosa.  According  to  our  po- 
sition and  course,  and  that  reported  of 


proximately  the  same,  but  we  steamed 
220  miles  away  from  the  Formosan 
Coast,  in  which  direction  the  typhoon 
was  directly  headed,  escaping  its  fury 
and  experiencing  nothing  but  a heavy 
sea,  aftermath  of  the  cyclonic  storm 
which  had  just  passed. 

This  typhoon,  which  was  one  of  . the 
most  severe  storms  experienced  in  many 
years,  swept  over  Shanghai,  July  28,  and 
continued  up  the  China  coast,  doing 
heavy  damage  The  North  China  Daily 
News  reported  the  wind  velocity  the 

greatest  recorded  since:  1879.  Shanghai 
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suffered  the  most;  the  Bund  and  Public 
Gardens  were  seriously  damaged  and 
many  deaths  were  reported.  The  value 
of  Marconi  wireless  equipment  aboard  all 
vessels  was  again  demonstrated ; without 
the  aid  of  the  wireless  storm  warnings 
our  ship  would  have  continued  on,  in  its 
regular  course,  unmindful  of  the  ap- 
proaching dangers  and  would  have 
clashed  with  the  typhoon  between  nine 
and  ten  in  the  evening  of  July  28th.  The 
consensus  of  opinion  among  the  officers 
of  the  ship  was  that  we  had  escaped  a 
situation  that  may  have  been  disastrous 
to  the  ship  and  the  lives  of  those  on 
board.  Many  voluntary  expressions 
showed  it  was  also  a great  relief  to  the 
passengers,  many  of  whom  had  traveled 
through  the  Typhoon  Zone  at  this  time 
of  the  year  before,  to  know  that  with  the 
aid  of  Marconi  wireless  we  were  able  to 
keep  in  constant  communication  and  at 
all  times  were  aware  of  the  progress  of 
the  storm,  enabling  the  commander  and 
his  officers  to  navigate  the  vessel  in  a 
safe  manner.  A feeling  of  perfect  se- 
curity was  evidenced  by  the  passengers 
upon  receipt  of  the  news  that  we  had  es- 
caped the  wrath  of  the  heaviest  typhoon 
of  the  season,  in  fact,  the  heaviest  in 
thirty-five  years. 

After  four  days'  steaming  time  we  ar- 
rived at  Manila.  Here  we  discharged 
our  remaining  passengers  and  cargo,  and 
immediately  began  to  load  a general  car- 
go for  Shanghai  and  America. 

We  left  promptly  at  10  A.  M.,  on  Au- 
gust 2,  for  the  fifty  run  over  to  Hong 
Kong,  at  which  port  we  arrived  at  five 
in  the  morning  of  August  4. 

Hong  Kong,  as  many  of  us  suppose, 
is  not  a city;  but  an  island  lying  off  the 
coast  of  Kwang-Tung  Province,  South 
China.  It  stands  on  the  fringe  of  the 
vast  Chinese  Empire,  a gathering  place 
of  all  sorts  and  conditions  of  men.  Vic- 
toria, the  city,  is  located  upon  the  slopes 
of  the  island,  and  in  general  it  is  spoken 
of  as  Hong  Kong.  It  is  the  clearing 
house  of  the  world's  commerce  to  and 
from  the  Far  East,  therefore  one  of  the 
busiest  harbors  in  the  world.  Ships  of 
various  nations  are  continually  coming 
and  going  to  all  quarters  of  the  globe. 
The  island  of  Hong  Kong  belongs  to 
Great  Britain,  having  been  ceded  by 


China  in  the  early  40's;  here  is  located 
one  of  the  largest  naval  stations  in  the 
Far  East.  Owing  to  the  war,  our  Mar- 
coni cabin  was  sealed  and  the  aerials 
lowered  under  the  supervision  of  a Brit- 
ish naval  officer,  leaving  us  free  to  in- 
dulge in  sightseeing.  We  were  glad  of 
the  opportunity,  even  though  we  had 
been  here  before,  and  for  eight  days  we 
enjoyed  many  little  jaunts  around  this 
quaint,  picturesque  island. 

On  August  11,  we  steamed  from 
Hong  Kong  for  Shanghai,  beginning  the 
first  leg  of  our  homeward  bound  voyage. 
During  the  entire  outward  bound  voyage 
we  had  heard  many  rumors  that  the 
Pacific  Mail  Steamship  Company  was  to 
discontinue  the  trans-Pacific  service.  Not 
much  credit  was  given  to  these  rumors, 
however,  as  we  had  heard  similar  re- 
ports for  quite  some  time.  When  we 
arrived  at  Woosung,  three  days  later,  we 
heard  that  our  ships  were  sold,  but  we 
were  unable  to  obtain  any  definite  con- 
firmation until  our  arrival  at  Nagasaki 
at  6 P.  M.,  on  August  16th.  Here  we 
learned  our  fate.  A cablegram  was  re- 
ceived by  the  commander,  giving  explicit 
information  and  details  regarding  the  fu- 
ture movements  of  the  ship  and  its  crew. 
It  was  then  learned  that  the  Big  Four, 
the  steamers  Mongolia,  Manchuria,  Si- 
beria, Korea  and  the  China  had  been 
sold  to  the  Atlantic  Transport  Company 
and  that  these  ships  were  to  be  turned 
over  to  their  new  owners  at  San  Fran- 
cisco and  sent  back  to  England,  there- 
after to  be  engaged  in  the  trans-Atlantic 
trade. 


When  this  news  reached  officers  and 
crew  they  were  very  glum.  Much  specu- 
lation was  indulged  in  and  many  “pleas- 
antries” were  exchanged.  Dr.  Jackson, 
our  ship's  surgeon,  portrayed  our  feel- 
ings very  well  that  night  at  Nagasaki 
in  a poem  which  he  composed  and  titled : 
“Korean  Lament.” 


From  thence  onward  our  trip  home 
through  Japan  was  one  long  good-bye — 
“Sayonara,”  as  they  say  in  Japanese. 
Rumors  of  the  removal  of  the  American 
flag  from  the  Pacific  had  filtered  through 
Japan ; but  the  catastrophe  had  been  un- 
believable. The  Korea  was  the  first 
steamer  to  have  authentic  information. 
We  learned  then  that,  commercially,  the 
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withdrawal  of  the  Pacific  Mail  fleet  from 
the  Orient  would  be  a heavy  blow  to 
Japan,  as  much  money  had  been  spent 
by  American  travelers  and  Yankee  of- 
ficers and  seamen  passing  through  the 
Island  Empire.  It  was  with  a feeling 
of  deep  regret  that  Japan  said  farewell 
to  the  American  flag. 

The  day  of  our  departure  dawned 
bright  and  sunshiny.  Hours  before  our 
sailing  time  the  beautiful  harbor  of  Yo- 
kohama presented  a fair  and  busy  scene. 
Activity  was  everywhere.  The  barbor 
was  crowded  with  many  ships  of  various 
nations.  Sampans  propelled  by  one  long 
oar,  darted  hither  and  thither,  carrying 
Japanese  sightseers  aboard  our  ship  for  a 
last  “Look  see”  and  to  say  good-bye  to 
their  American  friends.  Merchants  and 
their  families,  bringing  with  them  small 
tokens  of  friendship — the  little  “Cum- 
shaw”  so  affectionately  remembered  by 
us  all — showed  us  with  convincing  sin- 
cerity how  loath  they  were  to  see  us  go. 

The  hour  of  our  departure  drew  near 
all  too  soon.  Finally  all  our  passengers 
were  aboard  and  our  visitors  were  begin- 
ning to  leave  the  ship ; the  crowded  decks 


were  lined  with  returning  tourists,  inter- 
mingled with  many  Japanese  in  quaint 
costumes,  their  many-hued  kimonos  con- 
trasting vividly  with  the  more  sombre 
American  dress. 

Promptly  at  3 130  P.  M.  we-  were  clear 
of  the  buoy.  As  the  ship  turned  around 
and  headed  for  the  breakwater,  there  be- 
gan the  noisiest  and  most  heartrending 
blowing  of  whistles  I have  ever  heard ; 
the  steam  salutes  were  forced  until  they 
sounded  like,  shrieks  and  moanings.  It 
was  Yokohama’s  good-bye  to  the  Ameri- 
can flag,  and  it  seemed  to  wail,  “Come 
back,  come  back.”  Many  a tear  stained 
face  I saw  as  I looked  down  upon  the 
crowded  decks,  and  through  the  glasses 
I could  see  that  our  friends  and  associ- 
ates in  the  small  boats  felt  as  we  did ; it 
seemed  to  be  the  breaking  of  strong  ties 
of  friendship,  that  may  or  may  not  be 
renewed  at  some  later  time. 

Several  of  the  steam  launches  accom- 
panied us  out  into  the  bay  and  two  of 
the  Pacific  Mail  Company’s  launches, 
crowded  to  the  rails  with  officials  and 
members  of  the  Yokohama  staff,  ran 
alongside  for  five  miles.  With  our  siren 


The  harbor  of  Yokohama  will  still  continue  to  present  a fair  and  busy  scene  no 
doubt,  but  it  was  with  a feeling  of  deep  regret  that  Japan  said  farewell  to  the  American 
flag.  When  the  Korea  left,  hundreds  of  Japanese  merchants  came  aboard  for  a last 
“look  see ” and  to  say  good-bye  to  their  American  friends 
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and  steam  whistles  continuously  blow- 
ing in  answer  to  the  salutes  of  the 
launches,  we  steamed  slowly  out  to  sea, 
dipping  our  flag  in  farewell  as  the 
launches  turned  around  for  their  return 
run  to  the  harbor. 

In  the  Marconi  cabin  we  were  kept 
very  busy  with  good-bye  messages.  All 
the  way  to  Honolulu,  the  Japanese  op- 
erators on  various  liners  and  at  the 
coastal  stations  of  Choshi  and  Otchishi, 
saluted  us  every  night  with : “Good 

“SAYONARA 

I can  see  the  cherry  blossoms, 

As  they  bloom  in  Old  Japan, 

Falling  pink  and  white  about  her; 

Little  maid  of  Yoko-San. 

I can  see  the  gold  of  sunrise 
And  the  silver  of  the  moon; 

And  the  twinkling  lights  of  sampans, 

On  the  dusk  of  the  lagoon. 

I can  feel  the  warmth  of  summer, 

And  the  drowsy  stir  of  air; 

And  the  slender  little  fingers, 

Strumming  softly  to  me  there; 

And  the  world's  a flood  of  sweetness, 
When  you  play  your  samisen. 
Sayonara — 0 my  Hatta! 

I will  dream  of  you  again . 


wishes  and  hurry  back.” 

* * * * 

In  the  four  years  during  which  I had 
frequently  visited  Japan  I had  formed 
many  friendships  among  the  telegraph 
fraternity  of  the  Island  Empire.  Many 
a happy  hour  I had  spent  in  Japanese 
telegraph  offices  and  radio-telegraph  sta- 
tions, and  these  reminiscences  came 
crowding  upon  me.  So  much  was  I af- 
fected at  severing  my  tie,s  with  the  sons 
of  Nippon  that  I wrote  the  following 
poem,  as  my  “Good-bye”  to  Japan: 

—GOOD-BYE 

I can  see  you  as  I used  to, 

With  the  lotus  in  your  hair, 

Piled  up  smooth  and  dark  and  shining; 

And  the  robes  you  used  to  wear, 

Gay  like  wings  of  birds  and  beetles, 
Sweet  perfumed  and  flowing  free ; 

And  the  long,  light,  sliding  windows, 
Where  we  leaned  and  watched  the  sea. 
I can  feel  your  soft  caresses, 

Blossoms  of  the  East  they  seemed, 
Fluttering  down  so  warm  and  gentle, 
Like  dream  kisses  I have  dreamed. 

Oh ! The  world's  a flood  of  sweetness, 
When  you  play  your  samisen. 

Sayonara — O my  Hana! 

I will  come  to  you  again. 
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The  editor  of  this  department  will  give  preferential  attention  to  contribu- 
tions containing  full  constructional  details,  in  addition  to  drawings. 


FIRST  PRIZE,  TEN  DOLLARS 
Supplying  the  Current  for  a Vacuum 
Valve 

ASK  any  amateur  who  is  not  using 
a vacuum  valve  detector  what 
the  chief  difficulty  is  and  in  nine  cases 
out  of  ten  he  replies  it  is  lack  of  funds. 
He  feels  that  he  cannot  afford  to  buy 
a vacuum  valve  and  keep  it  supplied 
with  electricity. 

Being  in  the  same  boat  with  the  ma- 
jority of  amateurs,  I decided  the  best 
thing  for  me  to  do  was  to  buy  a sepa- 
rate valve,  which  several  concerns  are 
now  selling,  and  make  the  storage  bat- 
tery and  the  high  voltage  battery  my- 
self. 

I shall  try  to  describe  briefly  the  re- 
sults of  my  work. 

The  low  voltage  filament  'battery 
consists  of  two  cells  for  a four-volt 
battery  and  three  cells  for  a six-volt 
battery.  The  unit  I constructed  was 
of  six  volts  capacity,  but  any  number 
of  cells  can  be  made  to  deliver  any 
value  of  voltage.  The  important  thing 
to  remember  is  that  a storage  battery 
of  the  lead  type  delivers  two  volts  on 
closed  circuit. 

The  capacity  of  the  small  battery 
such  as  I constructed  was  about  twen- 
ty ampere  hours,  and  I think  that  this 
is  sufficient  for  the  requirements  of  the 
average  amateur  station. 

There  are  two  negative  and  one  pos- 
tive  plate  per  cell.  These  plates  have 
the  same  dimensions,  but,  of  course, 
the  negatives  differ  in  construction 
from  the  positives. 

From  the  drawings  (Fig.  i)  the  size 

45 


of  the  plates  is  given  as  5 inches  by  6 
inches.  This  gives  a capacity  of  twen- 
ty ampere  hours  for  each  positive  plate 
in  each  cell.  It  is  permissible  to  pur 
in,  say,  two  positive  and  three  negative 
plates  of  this  size,  thus  obtaining  a ca 
pacity  of  forty  ampere  hours,  but  ) 
think  for  the  best  service  the  smallei 
one  will  suit  best  because  it  is  easiei 
to  charge. 

The  material  from  which  the  plates 
are  made  is  J4“inch  lead.  Each  plate  is 
5 inches  by  6 inches  with  a lug,  y2\  inch 
by  2 inches.  The  plates  are  drilled 
with  J^-inch  holes,  as  shown  in  the 
drawing,  and  each  hole  is  countersunk 
on  each  side.  These  holes  are  to  hold 
the  active  material. 

After  three  plates  have  been  made 
for  each  cell  the  positive  plate  of  each 
is  placed  on  a piece  of  heavy  glass  and 
the  holes  are  filled  up  with  a mixture 
of  red  lead  (lead  oxide,  which  may  be 
obtained  from  most  drug  stores),  and 
sulphuric  acid.  Dilute  the  acid  to 
about  1 — 10  or  1 — 15  with  water. 
Mix  with  a copper  or  iron  spoon.  Cop- 
per is  best  because  it  does  not  react 
with  sulphuric  acid. 

Do  not  be  sparing  with  the  red  lead, 
but  fill  the  whole  plate,  or  grid,  up  full. 

The  next  thing  to  do  is  to  fill  up  the 
negative  plate  with  litharge,  which  is 
a spongy  variety  of  metallic  lead. 
Then  the  litharge  is  mixed  in  the  same 
way  as  the  red  lead  was,  that  is,  with 
sulphuric  acid. 

When  all  the  plates  are  filled  up, 
either  litharge  or  oxide,  they  should 
be  piled  up  on  one  another,  with  sev- 
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eral  thicknesses  of  cardboard  between 
and  subjected  to  great  pressure,  such 
as  is  obtained  from  a vise.  The  card- 
board is  used  to  separate  the  plates  so 
they  won’t  stick  together  when  taken 
out.  The  pressure  will  pack  the  active 
material  better  and  prolong  the  life  of 
the  battery  very  much.  They  should 
be  kept  in  the  vise  or  under  pressure 
of  some  great  weight  until  they  dry 
considerably. 

After  two  negative  plates  and  one 
positive  plate  have  been  made  for  each 
cell,  they  are  ready  to  be  assembled  in 
the  battery. 


The  two  negative  plates  of  each  cell 
are  connected  as  shown  in  the  draw- 
ing. The  separate  cells  are  connected 
in  series,  that  is,  a positive  plate  to  a 
negative  plate,  etc.  They  should  be 
connected  by  heavy  lead  strips,  as  the 
wire  will  burn  out  quickly  if  the  cell 
is  shorted,  which,  by  the  way,  is  the 
worst  thing  you  can  do  to  make  its 
life  short. 

When  the  cells  are  all  connected,  fill 
each  jar  with  a solution  of  sulphuric 
acid  by  bulk  four  parts  of  water  to 
one  of  acid,  and  whose  final  specific 
gravity  is  1260°  by  hydrometer.  Never 


Glass  jars  are  best  suited  to  the  use 
of  the  amateur  as  they  cost  less  than 
rubber  and  never  leak.  Glass  jars,  meas- 
uring inside  6 inches  by  6 inches  by  1 
inch,  are  just  the  right  size. 

Assemble  the  battery  by.  putting 
two  negatives  around  a positive  plate, 
as  shown  in  the  drawing,  and  separated 
by  wooden  separators,  which  can  be 
obtained  from  the  Electric  Storage 
Battery  Company,  Philadelphia,  Pa. 
(Catalogue  number  1420,  cost  per  sep- 
arator 4c.).  These  separators  are  just 
the  right  size  and  are  specially  treated 
wood.  In  the  three  element  cell  two 
are  necessary  so  if  you  wish  to  make 
a six-volt  battery,  with  two  negatives 
and  one  positive  plate,  .six  separators 
will  be  necessary. 


mix  the  solution  by  adding  water  to 
acid  as  the  acid  will  be  scattered  all 
over  and  is  liable  to  cause  serious 
burns,  but  add  acid  to  water.  The 
mixture  will  get  quite  warm  and 
should  be  allowed  to  cool  before  add- 
ing to  cell.  Always  mix  in  a glass  or 
earthen  bowl. 

A hydrometer  is  not  absolutely  nec- 
essary, but  I certainly  advise  the  pur- 
chasing of  one,  as  it  tells  accurately  tne 
condition  of  each  cell. 

When  the  acid  has  been  cooled,  pour 
into  the  cells  until  about  inch  over 
tops  of  plates. 

The  cell  is  now  ready  to  charge,  and 
the  method  used  will  be  described 
later. 

This  battery  should  never  be 
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charged  with  more  then  2-3  of  an  am- 
pere and  ten  volts  of  the  six-volt  size. 
Too  great  a charging  current  will 
cause  the  active  material  to  drop  out 
of  the  plates  and  cause  trouble. 

Since  the  capacity  is  twenty  ampere 
hours,  current  of  two  amperes  for  ten 
hours  will  charge  the  battery  nicely. 
From  my  experience,  I advise  charg- 
ing with  two  amperes  until  cells  begin 
to  gas,  which  will  be  in  about  eight 
hours;  finish  charging  at  one  ampere 
for  four  hours.  This  gives  a total  of 
twenty  ampere  hours. 

Always  connect  the  positive  pole  of 
the  charging  current  to  the  positive 
pole  of  the  battery.  To  find  the  posi- 
tive pole  immerse  the  wires  in  a solu- 
tion of  salt  water  The  most  bubbles 
will  come  from  the  positive  pole  when 
the  current  is  turned  on.  - Few  will 
come  from  the  negative.  Also  the 
negative,  after  a few  minutes’  immer- 
sion, will  become  dirty  in  color,  while 
the  positive  will  be  bright  copper,  if 
cooper  wires  are  used. 

The  specific  gravity  of  the  liquid 


when  fully  charged  should  be  some- 
where between  1280°  and  1300°.  One 
storage  battery  manufacturer  says 
1300°,  and  another  says  1280°,  so  to  be 
safe  I shall  call  it  1290°. 

Never  add  acid  to  the  cell  to  make  the 
specific  gravity  come  up.  If  the  grav- 
ity is  right  in  the  beginning  it  will  be 
right  at  the  end  of  the  charge.  Always 
use  distilled  or  rain  water  to  mix  the 
electrolyte  and  only  add  pure  water  to 
jars  when  liquid  evaporates,  as  the 
acid  always  remains  unless  spilled. 

Always  charge  the  battery  once  every 
six  weeks  whether  it  has  been  used  or 
not.  This  will  always  keep  it  in  good 
condition.  Never  allow  the  voltage  of 
a single  cell  to  drop  below  1.8  volts. 
This  corresponds  to  a specific  gravity 
reading  of  1,150°  and  the  battery  should 
be  immediately  recharged  when  found 
to  be  weak. 

Never  discharge  a battery  at  more 
than  5 amperes.  Although  the  battery 
will  deliver  about  seventy-five  amperes 
on  short  circuit,  it  is  very  harmful  and 
five  amperes  is  a safe  discharge  rate'. 

r o 
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Never  test  the  battery  with  an  amme- 
ter. This  is  a dead  short  circuit  and 
will  not  only  burn  out  the  ammeter,  but 
cause  damage  to  the  plates.  Always 
test  with  a voltmeter  and  never  test  on 
open  circuit.  The  voltage  on  open  cir- 
cuit is  about  2.5  voltfe  and  is  no  indica- 
tion whatever.  Test  the  battery  with  a 
voltmeter  when  the  battery  is  working, 
say,  when  it  is  connected  to  the  filament 
of  a vacuum  valve.  The  voltage  if  in 
charged  condition  is  near  2.2. 

It  is  well  to  clean  the  jar  of  sediment 
that  will  collect  in  the  bottom  after  the 


work  when  fed  well,  so  can  a storage 
battery,  and  either  must  be  fed  whether 
working  or  not. 

After  I had  completed  my  battery,  my 
next  thought  was,  how  can  I keep  the 
battery  charged  without  financial  back- 
ing? True  enough  I had  alternating  cur- 
rent in  the  house,  but  I required  direct 
current  to  charge  a storage  battery,  so 
I made  up  my  mind  to  make  a rectifier. 
The  description  of  the  one  I made  fol- 
lows : 

As  a single-jar  electrolytic  type  uses 
only  one-half  of  every  cycle,  it  is  very 


Fig.  3,  First  Prise  Article 


battery  has  been  in  use,  in  order  to  pre- 
vent short  circuiting  of  the  plates  in- 
ternally. This  should  be  done  every  six 
or  eight  months. 

Never  allow  any  foreign  substance  to 
get  into  the  jars  as  metals  cause  rapid 
deterioration  of  the  plates. 

Last  but  not  least,  use  good  judgment 
about  the  battery  and  you  will  get  good 
service  from  it  but  always  keep  it  well 
fed  (charged).  As  a horse  can  do  more 


wasteful.  The  four-jar  type  is  more  ef- 
ficient as  it  uses  both  sides  of  the  cycle, 
and  I decided  on  this  type.  Although  no 
electrolytic  rectifier  is  very  efficient,  it 
may  be  expected  that  this  rectifier  will 
deliver  about  50  per  cent,  of  the  current 
put  in.  I have  seen  demonstrated  a rec- 
tifier giving  60  per  cent,  efficiency,  but  I 
don’t  believe  I have  ever  heard  of  one 
giving  more. 

The  first  thing  to  do  is  to  procure  four 

jars,  such  as  the  kind  , .used  in  a crow- 
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foot  battery.  Four  fruit  jars  may  be 
used  by  cutting  off  the  tops.  This  is 
best  done  by  wrapping  a string  around 
the  jar  where  it  is  desired  to  cut,  soaking 
the  string  in  gasoline  and  igniting.  When 
the  gasoline  is  burned  up,  plunge  in  cold 
water  and  a smooth  cut  is  left. 

I shall  not  give  any  dimensions  as 
there  is  no  definite  capacity  required  as 
there  was  in  the  storage  battery.  How- 
ever, I will  give  the  size  of  the  plates, 
etc.,  used  in  the  rectifier  I made. 

A wooden  top  is  made  as  shown  in 
the  drawing,  to  which  all  the  plates  were 
screwed.  The  size  of  the  top  was  8 
inches  square  by  %'  of  an  inch  thick. 
The  plates  attached  were  of  ^-inch  ma- 
terial, 2l/2  inches  wide  and  4 inches  long, 
with  a large  lug  as  shown.  There  is  a 
lead  plate  and  an  aluminum  plate  in 
each  jar,  both  identical  as  far  as  size  is 
concerned.  The  plates  are  spaced  ^ of 
an  inch  apart  for  best  results.  A bind- 
ing post  is  put  through  each  plate  to 
allow  for  connecting  on  top. 

The  diagram  of  these  connections  is 
given.  Of  course  the  supply  of  alter- 
nating current  must  be  cut  down.  .The 
best  way  is  to  use  a step-down  transfor- 
mer, but  in  case  none  is  to  be  had,  a 
lamp  bank  will  prove  second  best.  In 
order  to  charge  the  storage  cell  at  two 
amperes,  two  amperes  must  be  taken 


from  the  rectifier,  and  since  the  recti- 
fier will  be  about  50  per  cent,  efficient 
four  amperes  must  be  given  to  it  on  the^ 
A.  C.  side.  Therefor  four  32-candle-^ 
power  carbon  filament  lamps  will  be 
necessary,  all  connected  in  multiple  and 
the  bank  in  series  with  the  rectifier  and 
the  mains. 

I have  found  that  this  arrangement 
only  increases  the  cost  in  current  for  the 
whole  house  about  20c  or  25c.  eadh 
month,  which  is  very  reasonable,  espe- 
cially in  the  West,  where  the  charging 
plants  charge  you  50c  for  just  such  a 
battery  as  I have  described. 

In  order  to  use  the  rectifier  the  jars 
must  be  filled  with  a saturated  solution 
of  ammonium  phosphate.  Sodium  phos- 
phate will  work,  but  the  ammonium  is 
cheaper. 

When  the  rectifier  is  delivering  cur- 
rent a film  of  gas  collects  on  the  alumi- 
num plates  and  prevents  passage  of  the 
current  when  the  alternation  is  flowing 
into  the  aluminum  plate.  This  acts  as  a 
valve  and  sends  the  current  in  one  direc- 
tion only. 

It  will  be  well  to  drill  a hole  in  the 
wooden  top  over  each  jar  to  enable  easier 
filling  of  solution.  The  rectifier  will  de- 
liver more  current  with  different  levels 
of  solution  in  each  cell,  and  while  the 
rectifier  is  working,  a syringe  may  be 
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inserted  to  either  take  out  or  put  in  the 
solution.  With  an  ammeter  in  series 
with  the  battery  the  right  amount  of  so- 
lution may  be  tound. 

A wooden  tray  should  be  made  to  hold 
the  jars.  Jf  convenient  a metal  tray 
can  be  made  into  which  cold  water  may 
be  run  to  keep  the  jars  cool,  as  under  a 
current  of  four  amperes  the  jars  will 
heat  up  and  the  efficiency  will  drop  con- 
siderably. 

There  is  now  but  one  missing  piece  of 
equipment  to  operate  the  vacuum  valve, 
and  that  is  the  high  voltage  battery. 
There  are  several  different  types  of  bat- 
teries: the  ordinary  flash  light  variety, 
the  voltaic  pile,  and  the  storage  type  that 
I will  describe  and  which  proved  highly 
satisfactory. 

. To  operate  the  valve  the  operator 
should  have  a source  of  E.  M.  F.  up  to 
fifty  or  sixty  volts.  Bearing  in  mind 
that  the  storage  cell  can  be  relied  upon 
to  give  two  volts,  it  is  evident  that  from 
twenty-five  to  thirty  cells  are  required. 

Buy  from  a chemical  supply  house  the 
required  number  of  small  test  tubes, 
about  24  of  an  inch  in  diameter  by  6 
inches  long.  These  will  cost  about  4c 
apiece.  Make  a wooden  frame  to  hold 
the  tubes  as  shown  in  the  drawing  (Fig. 
3).  Put  strips  of  lead  into  each  tube  as 
shown  and  fill  the  tubes  with  sulphuric 
acid,  the  same  as  was  put  in  the  low 
voltage  battery.  The  battery  is  now 
ready  to  charge. 

It  won’t  make  any  difference  which  is 
the  negative  or  positive  terminal  the  first 
time  the  battery  is  charged.  Only  at 
subsequent  chargings  be  sure  to  charge 
the  same  way  as  at  first.  As  a reminder, 
the  positive  pole  may  be  painted  red,  the 
customary  way  of  distinguishing  it. 

Since  it  is  necessary  to  use  a charging 
voltage  of  greater  E.  M.  F.  than  that  of 
the  combined  voltage  of  the  battery,  it 
will  be  necessary  to  divide  the  battery 
into  groups  of  five  or  six  cells  each. 

When  the  battery  is  first  made,  the 
plates  must  be  formed  into  active  mate- 
rial by  the  charging  method,  as  it  would 
be  impractical  to  fill  the  plates  in  the 
way  which  was  done  in  the  case  of  the 
low  voltage  battery.  But  the  method  of 
forming  the  plates  is  easv,  as  the  capacitv 
is  so  low  that  with  a charing  current  of 


two  amperes,  the  charge  is  complete  in  x 
fifteen  minutes  or  less.  The  capacity  is 
about  34  ampere  hour,  and  it  is  possible 
to  take  about  y2  ampere  from  such  a cell, 
but  for  only  six  or  seven  minutes,  de- 
pending upon  the  size  of  the  plates. 

The  low  capacity  of  this  battery  is  not 
a disadvantage,  as  the  current  drawn 
from  a high  voltage  battery  is  rather  low 
when  connected  to  a valve. 

The  same  care  should  be  taken  of  this 
battery  as  of  the  low  voltage,  but  of 
course  the  plates  are  not  as  easily  ruined 
by  neglect. 

Walter  N.  Maynes,  California. 

SECOND  PRIZE,  FIVE  DOLLARS 
A Simple  Method  for  Constructing  a 
Wireless  Organ 

From  time  to  time  articles  have  ap- 
peared on  the  design  of  experimental 
.radio  apparatus  capable  of  producing 
music,  but  practically  all  of  these  de- 


Piy.  2,  Second  Prize  Article 

signs  involved  the  use  of  spark-coil  sets 
so  that  their  range  was  limited  to  a few 
miles,  or  the  apparatus  was  so  compli- 
cated as  to  be  beyond  the  mechanical 
ability  of  the  average  experimenter.  This 
is  an  interesting  field  for  experimenta- 
tion, and  although  the  application  of  such 
apparatus  is  necessarily  limited,  the  ex- 
perimenter will  be  well  repaid  for  his 
efforts  in  constructing  a set  in  accord- 
ance with  the  instructions  to  follow:  The 
writer  has  called  his  apparatus  a wire- 
less organ  rather  than  a wireless  piano 
for  the  reason  that  the  notes  are  sus- 
tained as  long  as  the  keys  are  depressed. 

Apparatus  involving  tuned  interrupt- 
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ers,  condensers  of  various  capacity,  or  a 
collection  of  various  sized  rotaries  is  ex- 
tremely complicated  both  in  construction 
and  operation.  After  considerable  ex- 
perimenting with  systems  using  dupli- 
cate rotary  gaps  driven  by  counter-shaft- 
ing at  various  speeds,  also  multiple  gaps 
with  a varying  number  of  electrodes 
driven  from  a common  shaft,  the  writer 
hit  upon  the  simple  method  herein  de- 
scribed. Many  of  the  dimensions  are 
purposely  eliminated  and  the  experi- 
menter can  fix  them  to  suit  his  conveni- 
ence. For  the  purpose  of  simplicity, 
only  eight  notes,  comprising  the  major 
scale  of  C,  are  described.  If  the  con- 
structor desires  he  can  enlarge  upon  this 
to  any  desired  extent,  providing  an  in- 
creased number  of  notes,  and  by  refer- 
ence to  a physics  textbook  can  figure  out 
the  required  frequency  for  the  various 
chromatics,  which  will  be  found  quite  an 
asset. 

Figures  i and  2 illustrate  side  and  end 
views  of  the  apparatus,  respectively,  the 
keys  being  omitted  from  Figure  1 and  the 
end  supports  from  Figure  2,  for  the  sake 
of  clearness.  The  eight  notes  are  pro- 
duced by  a series  of  eight  rotary  spark 
gaps,  mounted  on  a common  drum.  This 
drum,  A,  is  made  of  heavy  sheet  zinc,  11 
inches  long,  and  exactly  24  inches  in  cir- 
cumference. What  is  familiarly  known 
as  a “tin-can  joint”  is  employed,  as 
shown  in  Figure  6,  after  which  the  seam 
should  be  soldered.  Two  heads,  B,  are 
turned  from  j4-inch  Bakelite,  to  which 
the  drum  is  secured  with  small  screws. 
These  heads  provide  good  insulation  be- 
tween the  shaft  and  drum,  and  the  for- 
mer therefore  may  be  directly  coupled 
to  the  motor  E.  Suitable  bearings  for 
the  drum-shaft  are  provided,  as  shown 
at  D.  The  gaps  themselves  are  formed 
bv  screwing  brass  switch-points  to  the 
zinc  drum,  as  shown.  The  number  of 


points  varies  for  each  note.  These 
points  may  be  procured  cheaply  in  vari- 
ous size£,  but  this  design  contemplates 
the  use  of  points  of  an  inch  in  diame- 
ter, 5/16  of  an  inch  high,  fitted  with  a 
threaded  shank  and  nut.  Eight  circles 
are  inscribed  on  the  zinc  drum,  1 inch 
apart,  the  first  circle  being  2j4  inches 
from  one  end.  It  is  on  these  circles  that 
the  points  are  to  be  mounted.  These 
circles  are  indicated  by  the  dotted  lines, 
F,  in  Figure  1. 

Now  as  to  the  required  number  of 
points  to  produce  the  various  notes.  It 
will  readily  be  apparent  that  it  is  of  no 
consequence  what  the  lowest  or  highest 
note  may  be,  but  it  is  essential  to  obtain 
the  proper  intervals.  The  rest  may  be 
left  to  adjustment  of  the  motor  speed. 
“Middle  C”  on  the  piano  vibrates  at  the 
rate  of  256  vibrations  per  second,  and 
we  may  take  this  as  our  starting  point. 

table  1 

If  C is  256  vibrations  per  second,  then 
D is  288  vibrations  per  second,  E 320 
vibrations  per  second,  F 341.3  vibrations 
per  second,  G 384  vibrations  per  second, 
A 426.7  vibrations  per  second,  B 480 
vibrations  per  second,  and  high  C 512 
vibrations  per  second. 

TABLE  II 

If  we  call  middle  C (256)  1,  and  ex- 
press the  other  figures  in  tertns  of  im- 
proper fractions  and  find  the  least  com- 
mon denominator,  we  find  that  at  any 
given  speed,  twenty-four  points  will  be 
required  for  C,  twenty-seven  points  for 
D,  thirty  points  for  E,  thirty- two  points 
for  F,  thirty-six  points  for  G,  40  points 
for  A,  forty-five  points  for  B,  and  forty- 
eight  points  for  high  C. 

The  required  number  of  points  for 
each  note,  as  shown  in  Table  II,  are 
now  fixed  on  the  various  circles,  F,  in- 
scribed on  the  drum,  A.  Holes  in  the 
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zinc  should  be  drilled,  not  punched,  as 
accuracy  is  necessary  here,  and  the 
points  fastened  with  a nut  screwed  on 
from  inside.  One  head  should  be  left  off 
until  this  operation  is  completed. 

G,  in  Figures  i and  2,  designates  a 
phosphor-brone  spring  which  conducts 
the  high-frequency  current  to  the  drum. 
No  detailed  explanation  is  necessary. 

We  will  now  turn  our  attention  to  the 
keys,  which  are  eight  in  number  % of 
an  inch  wide,  1 inch  thick,  10  inches 
long,  of  good  dry  hardwood.  The  pur- 
pose of  these  keys  is  twofold — to  pre- 
sent a stationary  electrode  to  the  proper 


It  is  between  these  points  and  the  rotary 
points  that  sparking  takes  place.  These 
points  may  conveniently  be  made  from 
the  same  type  of  switchpoints  as  the  ro- 
tary points,  but  filed  to  a wedge  shape  as 
shown.  Three  inches  behind  the  keys, 
a strap  of  copper,  M,  is  run;  and  from 
this  leads  of  thin  flexible  sheet  copper 
y2  inch  wide,  N,  are  run  to  the  elec- 
trodes on  the  rear  of  each  key. 

A sparking  length  of  about  % inch 
will  probably  be  found  most  suitable. 
The  zinc  drum  should  therefore  be 
mounted  at  such  a height  that  the  out- 
side ends  of  the  sparking  points  clear 


Fig.  4,  Second  Prise  Article 


set  of  rotating  points,  and  to  make  the 
primary  circuit  at  the  same  time.  The 
builder  will  note  that  unlike  most  rotary 
gap  practice,  but  one  sparking  place  is 
provided,  the  phosphor-bronze  spring,  G, 
making  constant  contact  with  the  drum. 
In  Figures  3 and  4,  H represents  the 
keys,  pivoted  on  the  common  shaft,  I,  at 
a point  6l/2  inches  from  one  end.  One- 
half  inch  from  the  short  end  a series  of 
contacts,  J,  are  provided  to  make  the 
primary  transformer  circuit.  The  sta- 
tionary contacts  are  mounted  on  a cop- 
per strip  fixed  to  the  base,  and  the  con- 
tacts on  the  keys  are  connected  in  series 
by  short  lengths  of  flexible  conductor. 
The  contacts  are  so  adjusted  as  to  pro- 
vide a movement  of  % inch.  Small  spi- 
ral springs,  K,  serve  to  keep  the  rear  of 
the  keys  down  on  the  strip  L when  not 
depressed.  One-half  inch  from  the  rear 
end  of  the  keys,  and  6 inches  from  the 
pivot,  stationary  electrodes  are  provided. 


the  ends  of  the  stationary  electrodes, 
when  in  normal  position,  by  Y of  an 
inch.  The  operation  will  not  be  self- 
evident.  When  any  particular  key  is 
depressed  (which  takes  the  front  end  of 
key  through  an  arc  of  *4  °f  an  inch), 
the  rear  end  rises,  carrying  its  stationary 
electrode  through  an  arc  of  l/2<  inch  and 
presenting  it  at  a distance  of  l/$  inch 
from  the  proper  circle  of  gap  points  at 
the  same  instant  that  the  circuit  into  the 
transformer  primary  is  made.  Thus  it 
will  be  seen  that  no  sparking  will  take 
place  except  from  the  particular  gap 
desired,  and  the  primary  circuit  will  be 
interrupted  whenever  a stationary  elec- 
trode is  not  elevated  to  the  proper  spark- 
ing distance. 

The  hookup  is  as  shown  in  Figure  5. 
The  regular  transformer,  condenser  and 
oscillation  transformer  may  be  used,  and 
the  design  therefore  permits  the  use  of  a 

full  kilowatt  if  desired.  fkrheostat,  R in 
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Figure  5,  arranged  to  be  operated  by  the 
foot  or  knee,  will  be  found  quite  ser- 
viceable as  a “swell,”  as  used  in  organ 
playing.  If  over  kw.  is  em- 

ployed, it  may  be  found  desirable  to  use 
light  contacts  at  J and  make  use  of  a 


magnetic  key  to  break  the  primary  cur- 
rent. 

There  are  several  familiar  melodies 
which  may  be  played  on  this  one  octave, 
among  them  being  “Home,  Sweet 
Home,”  “River  Shannon,”  “Good  Night, 
Ladies,”  “Lightly  Row,”  etc.  With  a 
few  additional  notes  at  each  end  of  this 
scale,  and  a few  chromatics,  its  “reper- 
toire” may  be  greatly  increased.  It  will 
be  found  interesting  and  instructive,  and 
the  constructor  will  find  a deal  of  pleas- 
ure when,  after  his  friend  signs  off  with 
a commonplace  “GN,”  he  can  “turn  on 
the  music”  and  give  him  “Home,  Sweet 
Home.” 

The  wireless  piano  provides  a large 
and  interesting  field  for  amateur  experi- 
mentation. Three  octaves  are  available 
between  the  spark  frequencies  of  200 
and  1600  but  the  mechanical  difficulties 
increase  rapidly.  Two  drums  similar  to 
the  one  herein  described,  each  carrying 
an  octave,  could  be  made  to  provide  an 
uninterrupted  run  of  two  octaves  by 
gearing  one  up  to  exactly  twice  the 
speed  of  the  other.  However,  on  a given 
condenser,  a transformer  draws  its  max- 
imum current  over  a narrow  band  of  dis- 
charge frequencies  only,  and  if  this  plan 
were  utilized  for  two  or  three  octaves, 
it  is  likely  there  would  be  considerable 
difference  in  the  strength  of  the  notes  at 


the  extremes  of  the  scales,  so  that  sepa- 
rate circuits  for  each  octave,  operating 
on  the  most  suitable  voltage,  would  prob- 
ably be  desirable. 

K.  B.  Warner,  Illinois. 

THIRD  PRIZE,  THREE  DOLLARS 

A New  Type  of  Panel  Receiving  Set 

The  set  about  to  be  described  is  of  a 
type  little  used  by  amateurs  but  one 
which.  I have  found  far  superior  to  the 
usual  receiving  transformer  type.  Two 
of  its  notable  advantages  are  the  ab- 
sence of  all  sliding  contacts  and  the 
capacity  for  indefinitely  fine  and  sharp 
tuning. 

The  set  consists  of  two  variometers, 
two  rotary  variable  condensers,  a stop- 
ping condenser,  a horizontal  ball  and 
socket  detector  and  aerial,  ground  and 
receiver  binding  posts.  The  variometers 
and  condensers  are  mounted  in  the  panel 
(Figure  1)  and  are  operated  by  the 
knobs  on  the  front  of  the  panel.  The 
variometers  are  mounted  in  opposite  cor- 
ners to  cut  out  mutual  inductance  be- 
tween them  as  far  as  possible  and  the 
fixed  condenser  is  mounted  against  the 


right  hand  side  of  the  panel.  The  de- 
tector is  at  the  right  of  the  panel. 

The  front  of  the  panel  is  of  inch 
fibre,  one  foot  square;  the  manipulating 
knobs  are  T4  inch  fibre  or  hard  rubber, 
2 inches  in  diameter.  They  are  tapped 
nearly  through  for  8-32  and  the  8-32 
rods  are  locked  in  place  by  nuts.  The 
pointers  work  over  aluminum  protrac- 
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tors  4 inches  in  diameter.  The  sides  and 
back  of  the  panel  and  the  detector  base 
are  made  of  inch  quartered  oak,  that 
on  the  sides  and  on  the  detector  base 
being  6 inches  wide,  and  also  a piece  run- 
ning up  and  down  midway  between  the 
two  sides.  This  piece  will  have  to  be 
gouged  out  to  take  the  variometers.  The 
back  pieces  should  be  set  flush  with  the 
sides. 

The  variometers  are  alike  and  are  con- 
structed as  is  shown  in  Figure  2.  Two 
thin  pasteboard  cylinders  1 1/2  inches 
wide,  one  5 }/*  inches  in  diameter,  the 
other  s inches  in  diameter,  are  wound 
closely  with  No.  26  B.  & S.  Gauge  S.  C. 
C.  copper  wire  except  for  a space  of  *4 
inch  left  in  the  middle. 

Care  should  be  taken  to  have  the  same 
length  of  wire  on  each  coil.  The  coils 
should  then  be  thoroughly  shellaced.  The 
Sf/t/mch  coil  should  then  be  fastened  in 
place  with  the  winding  horizontal  so  that 
the  middle  of  the  nearest  part  is  directly 
behind  a hole  in  the  front,  3^  inches 
from  the  nearest  sides.  The  coil  should 
be  fastened  by  small  screws  through  Y\- 
inch  middle  space  to  the  front,  side  and 
middle  partition.  A brass  rod  is  passed 
through  the  hole  in  the  front  of  the 
panel  and  then  through  holes  in  the 
inch  middle  strip  of  both  cylinders  and 
is  passed  through  them  again  on  the  op- 
posite side,  so  that  they  turn  symmetric- 
ally on  the  rod  as  is  shown  in  Figure  2. 

A knob  and  pointer  are  attached  to  the 
front  end  of  the  knob  and  the  inner 
winding  is  locked  to  the  rod  by  nuts  as 
shown.  Fibre  washers  are  used  to  keep 
the  correct  distance  between  the  coils. 
Four  pieces  of  tire  tape  should  be  put 
on  each  coil  to  hold  the  windings  and 
' connections.  Connection  between  the 
coils  should  be  made  by  a flexible  con- 
nection as  shown  in  A.  The  variometer 
should  be  so  adjusted  that  when  the 
pointer  reads  o°  the  movable  coil  is  in- 
side the  fixed  coil  with  its  winding  in  the 
opposite  direction ; at  180°  the  windings 
should  be  in  the  same  direction. 

The  variometer  is  continuously  vari- 
able, for  its  magnetic  opposition  and  at- 
traction, which  determines  its  wave- 
length, is  continuously  variable.  (Note: 
The  book,  “How  to  Conduct  a Radio 
Qub,”  shows  several  other  types  of  va- 
riometers which  may  be  used  equally 
well.) 


The  parts  of  the  condensers,  which 
are  also  alike,  may  be  bought  and  put  to- 
gether or  they  may  be  made.  Twenty- 
five  stationary  plates  of  No.  24  alumi- 
num are  needed.  They  should  be  cut  in 
the  form  of  a right  triangle,  3 inches  on 
each  leg,  and  a semicircle  y of  an  inch 
in  diameter,  should  be  cut  out  in  the 
middle  of  the  hypotenuse;  a hole  should 
be  bored  in  each  angle  3^  inches  from 
the  middle  point  of  the  hypotenuse,  as 
shown  in  Figure  3 B.  The  twenty-four 
movable  plates  are  of  No.  24  aluminum 
in  the  form  of  a semicircle  2 J4  inches  in 
diameter  with  a lug  projecting  from  its 
center  with  a diameter  of  l/2\  inch.  The 
plates  are  fastened  to  the  front  and  to  a 


fibre  block,  the  movable  plates  being  at- 
tached to  the  knob  on  front.  The  plates 
are  separated  by  l/%  inch  brass  washers, 
as  shown  in  Figure  3 A. 

The  detector  consists  of  a 'J^.-inch 
octagonal  brass  pillar,  i$4,  inches  high, 
on  which  is  mounted  the  mineral  cup  and 
an  8-32  brass  rod  with  a spring  on  one 
end  so  as  to  touch  the  mineral.  This  is 
accomplished  by  a ball  and  socket  device 
with  a tension  spring  and  a knob  to  ad- 
just it  as  shown  in  Figure  4.  Note  that 
both  knobs  extend  in  front  of  the  base 
which  is  % of  an  inch  back  from  the 
front  of  the  panel ; this  allows  easy  ma- 
nipulation. This  detector  is  intended  for 
use  with  ferron,  silicon,  galena  or  peri- 
kon.  I have  found  ferron  the  best,  the 
only  good  kind  being  that  which  comes  in 
very  large  crystals  and  has  some  sur- 
faces that  look  like  tin  foil  when  broken. 
That  from  Colorado  is  probably  the  best. 
Three  binding  posts  should  be  placed  be- 
side the  detector  so  that  the  “phones” 
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may  be  connected  either  across  the  detec- 
tor or  the  condenser.  The  aerial  and 
ground  binding  posts  are  on  the  right 
side  of  the  panel. 

The  hook-up  is  shown  in  Figure  5. 
The  first  variometer  is  the  primary  of  the 
receiving  transformer,  the  second  vario- 
meter is  the  secondary,  and  they  are 
statically  coupled  by  the  variable  con- 
denser between  them.  This  set  can  be 
made  for  about  five  dollars  and  is  supe- 
rior to  many  much  higher  priced  sets. 

Carlisle  M.  Ashley, 

District  of  Columbia. 


transmitted  through  the  wireless  table. 
This  is  a weak  point  in  the  transmitting 
unit.  The  use  of  such  a shock  absorber 
as  is  described  here  permits  the  rotary 
gap  to  be  grouped  with  the  other  appa- 
ratus and  absorbs  the  noise  and  vibra- 
tion. 

Figure  1 is  a cross  section  of  the  ab- 
sorbing base,  showing  the  motor  secured 
thereto,  and  Figure  2 is  a top  view.  Fig- 
ure 3 is, a detail  of  the  spring  element. 

Referring  to  Figure  1 : A designates 
the  main  base,  preferably  of  yellow  pop- 
lar 1 inch  thick.  It  is  cut  out  about  3^/2 


-Variometer  - 


Fig.  2,  Third  Price  Article 


FOURTH  PRIZE,  SUBSCRIPTION 
TO  THE  WIRELESS  AGE 

A Shock  Absorbing  Base  for  the 
Rotary  Spark  Gap 

The  operator  who  has  experienced  the 
annoying  vibration  arising  from  a rotary 
spark  gap  motor  that  does  not  run  true 
in  its  bearings,  will  appreciate  this  sim- 
ple arrangement  for  the  absorption  of 
the  shock  from  the  motor.  For  efficient 
radiation  on  a short  wave  it  is  essential 
to  group  the  transmitting  instruments 
closely  together  and  thus  reduce  the  to- 
tal length  of  connections  in  the  primary 
circuit.  The  rotary  spark  is  usually 
placed  somewhat  apart  from  the  other 
apparatus,  particularly  the  receiving 
tuner,  to  prevent  vibration  from  being 


inches  each  way  larger  than  the  spark 
gap  base.  The  supplemental  base,  B,  is 
5/16  of  an  inch  thick  and  inches 
larger  each  way  than  the  spark  gap  base. 
Base  B is  positioned  parallel  to  base  A 
by  means  of  bolts,  D,  rigidly  secured  to 
base  A by  lock  nuts,  E and  F,  and  is 
spaced  therefrom  by  springs,  C,  disposed 
on  the  bolts  between  the  bases.  The 
holes,  M,  drilled  in  the  corners  of  each 
base  are  5/16  of  an  inch  in  diameter,  as 
indicated  in  Figure  2.  They  are  drilled 
of  an  inch  from  each  edge  of  base  B 
and  % of  an  inch  from  each  edge  of 
base  A,  in  the  respective  corners. 

The  bolts,  D,  are  % pi  an  inch  in  di- 
ameter and  3 inches  long,  so  that  base 
B is  capable  of  reciprocating  upon  them. 
The  springs,  C,  are  formed  from  No.  18 
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Fig.  3,  Third  Price  Article 


Fig.  4,  Third  Prize  Article 


or  16  spring  wire,  according  to  the  HONORARY  MENTION 

weight  of  the  motor  they  must  support.  Long  Distance  Communication  and  the 
They  are  3 inches  long  and  % inch  in  Work  of  5BV 

diameter.  The  springs  positioned  on  the  I have  read  the  articles  by  Messrs 
bolts  between  the  nuts  E and  washers  H Weiss,  Mathews  and  West  and  Chand- 
resist  the  weight  of  the  spark  gap  secured  ler  on  long  distance  amateur  communica- 
to  base  B.  tion.  The  work  that  these  amateurs  are 

Such  arrangement  will  effectively  pre-  and  have  been  doing  for  the  past  win- 
vent  any  shocks  from  motor,  K,  being  ter  is  not  at  all  out  of  the  ordinary,  to 

transmitted  to  the  apparatus  mounted  judge  by  what  is  being  done  by  a great 

on  the  same  table  with  the  spark  gap.  number  of  amateurs  all  over  the  country. 
The  absorber,  which  is  neither  expen-  I have  conclusive  information  at  hand 
sive  nor  bulky,  is  recommended  for  this  that  the  amateur  “PWR”  at  Cresco, 

and  similar  purposes.  Iowa,  is  being  coped  from  Denver  to 

J.  B.  Brady,  District  of  Columbia.  Vineland,  N.  J.,  and  south  to  the  Gulf. 
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I copied  9EE  last  year  nearly  every  time 
he  sent.  He  is  located  in  Indianapolis, 
and  at  the  time  I wrote  him  he  was  using 
Ya  k.w.  and  radiating  2 and  y2\  amperes. 
9UC  at  Somerset,  Ky.,  has  been  copied 
at  Niagara  Falls  and  also  at  Springfield, 
Mass.  I have  heard  him  talking  to  4AA 
at  Athens,  Ga.,  who  has  a 1/a  k.w.  set 
and  who  has  ben  copied  at  Lima  at 
8AEZ.  Also  9UC  has  worked  with 
9HQ  at  Stoughton,  Wis.  5BJ  has 
worked  with  North  Dakota  Agricultural 
School  and  I could  read  him,  when  he 
was  using  200  meters,  with  the  telephones 
two  feet  from  the  table. 


three  feet  from  the  phones.  In  summer 
practically  all  the  fellows  down  here  have 
to  close  down  on  account  of  QRN.  I 
have  not  heard  a single  commercial  sta- 
tion on  600  meters  nor  anyone  below 
that  for  the  last  month  as  the  QRN 
simply  kills  all  the  short  wave  stations 
with  a single  vacuum  valve  as  a detector. 

John  M.  Clayton,  Arkansas . 


HONORARY  MENTION 
The  Manufacture  of  Insulated  Copper 
Wire 

Let  me.  advise  the  readers  of  The 
Wireless  Age  that  double  braid  No.  14 


Fig.  5,  Third  Prise  Article 


With  moderate  interference  I have 
heard  the  following  amateurs  nearly 
every  time  that  they  have  worked  for 
the  last  two  years:  9XK,  9IT,  9ABD, 
4AT,  4AA,  9LT,  5AD,  8DZ,  4AF,  4CL, 
5DU,  9BW,  sAA,  9IC,  9EE,  8PP,  9JF, 
9FY,  8TI,  9JB,  PWR,  9IO,  9LM,  5ZA, 
5ZC,  5ZI,  9YD,  9XT,  9XE,  9ZA,  8CX, 
8XA,  9YK,  5ZB,  5ZQ  and  a number  of 
others.  I use  only  a single  vacuum 
valve  with  a poor  pair  of  2,000-ohm 
phones  and  an  aerial  38  feet  high  and 
90  feet  long.  In  conclusion  I will  say 
that  I have  never  heard  a single  station 
in  the  daytime  earlier  than  five  o'clock 
in  the  afternoon,  although  I am  able  at 
night  quite  often  to  hear  them  two  and 


wire  is  no  longer  manufactured.  Under 
the  most  recent  edition  of  the  National 
Code  of  Electrical  Instructors,  double 
braid  wire  in  sizes  smaller  than  No.  6 is 
not  manufactured  and  single  braid  wire, 
in  sizes  larger  than  No.  7 has  been  dis- 
continued. Of  course  this  wire  can  be 
run  off  at  special  order,  but  as  the  entire 
matter  is  one  of  mechanical  protection 
while  pulling  the  wire  through  conduit, 
in  order  to  prevent  the  carrying  of  double 
stock  by  contractors  at  considerable  cost, 
duplication  of  jobbers'  stocks  of  sizes, 
and  to  reduce  the  manufacturing  cost, 
the  Electrical  Committee  voted  to  change 
as  above  at  the  Revision  Meeting  in 
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New  York  City,  March,  1915,  and  it  be- 
came effective  last  autumn.  Perhaps 
some  readers  believe  that  there  is  a ne- 
cessity for  double  braid  wire,  but  they 
should  know  that  they  cannot  obtain  it 


Fig.  1,  Fourth  Prise  Article 


in  small  sizes  unless  a bit  of  it  happens 
to  be  left  over  in  a dealer's  stock. 

Your  readers  should  also  understand 
that  the  rules  of  the  National  Electrical 
code  are  far  broader  in  scope  than  those 
of  the  Underwriters'  Association.  Of 
course  municipal  regulations  are  always 


Fig.  2,  Fourth  Prize  Article 


paramount  and  they  should  be  followed 
in  radio  installations. 

William  Lincoln  Smith, 

Massachusetts. 


HONORARY  MENTION 

Perhaps  there  is  no  surer  method  of 
stopping  a rotary  gap  quickly,  after  the 
current  has  been  broken,  than  by  hand. 

. But  there  is  a certain  amount  of  danger 
when  one  does  that.  For  instance,  he 


might  catch  his  fingers  between  the  sta- 
tionary and  movable  electrodes,  or  re- 


Fig.  3,  Fourth  Prise  Article 

ceive  several  thousand  volts  from  the 
secondary  of  his  step-up  transformer. 


Drawing,  Honorary  Mention  Article , 
R.  A.  Wilkins 


The  auto-magnetic  clutch  that  I am  about 
to  describe,  does  away  with  these  dan- 
gers, and  therefore  is  invaluable  to  the 
amateurs. 

The  first  thing  to  take  into  considera- 
tion is  the  magnet,  A,  shown  in  the  ac- 
companying drawing,  which  is  obtained 
from  any  four-ohm  telegraph  sounder. 
The  core  is  removed  and  an  iron  core,  B, 
one-half  the  length  of  the  magnet,  and  a 
trifle  smaller  in  diameter,  so  it  can  slide 
with  freedom  in  and  out  of  the  coil,  is 
made.  One  end  of  this  core  or  armature 
is  fitted  with  a soft-rubber  tip,  D,  to  act 
as  a brake  against  the  rotor,  E.  The 
spring,  C,  is  made  of  phosphor-bronze, 
the  tension  depending,  of  course,  upon 
(Cofitinued  on  page  74) 
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Emergency  Repairs  At  Sea 

Overcoming  Remarkable  Conditions  on  the  Pennsylvania  in  a Typhoon 


THE  ingenuity  and  resourcefulness 
of  wireless  men  in  the  face  of  ap- 
parently hopeless  difficulty,  is  sometimes 
severely  tested.  Deep-sea  service  in  win- 
ter usually  provides  at  least  one  oppor- 
tunity for  the  man  at  the  key  to  demon- 
strate his  ability  to  make  a cabin  full  of 
waterlogged  apparatus  awake  and  talk 
over  a thousand  miles  of  gale  swept 
ocean,  my  experience  on  the  steamship 
Pennsylvania  being  an  example  of  the 
difficulties  in  which  an  operator  some- 
times finds  himself. 

The  Pennsylvania  is  neither  new  nor 
large,  so  when  we  were  hit  by  a terrific 
typhoon  some  700  miles  out  of  Yoko- 
hama, the  seas  began  to  smash  our  deck- 
works  in  an  alarming  manner.  Usually 
when  a ship  runs  into  bad  weather,  some 
one  of  the  passengers  or  crew  will  say 
he  has  known  worse  before,  but  in  this 
storm  no  one  on  board  had  seen  anything 
to  compare  with  it.  At  times  the  whole 
after  part  of  the  vessel,  including  the 
wheel  house  on  deck,  was  buried  under 
green  water ; a huge  wave  came  on 
board,  broke  every  door  in  its  path, 
ripped  off  the  cover  of  No.  1 hatch  and 
wrenched  the  funnel  loose  from  its  stays. 
Both  the  bridge  pilot-house  and  the  wire- 
less room  were  stove  in.  Below,  the  car- 
go of  liquid  asphaltum  broke  loose,  and, 
running  into  the  engine  room,  threatened 
to  put  the  motive  power  of  the  ship  com- 
pletely out  of  commission. 

In  the  midst  of  this  tumult,  all  hands 
were  puzzled  by  the  smell  of  acid  and  the 
entry  of  large  streams  of  oil  into  the 
saloon.  I guessed  the  source  of  the  trou 
ble  as  we  had  a glass  plate  condenser  on 
deck,  and  the  planking  was  anything  but 
watertight.  The  oil  on  the  floor,  together 
with  the  heavy  roll,  made  navigation  in 
the  saloon  almost  impossible,  but  pres- 
ently when  we  heard  the  motor  in  the 
wireless  cabin  running,  I managed  to 
crawl  up  on  my  hands  and  knees,  fearing 
that  someone  had  gone  crazy  and  was 
trying  to  operate  the  set.  When  I finally 


arrived,  it  was  impossible  to  open  the 
door  against  the  wind  till  a momentary 
lull  enabled  me  to  force  my  way  inside. 

The  place  was  full  of  water,  the  set  a 
wreck.  On  the  floor  the  transformer 
coil,  two  pairs  of  phones,  accumulators, 
the  condenser  and  all  the  cells  were  adrift 
in  a slush  of  broken  glass.  Although  the 
service  switch  was  up  and  the  starter 
“off,”  the  motor  was  running  slowly 
with  the  salt  water  making  the  connec- 
tions. I had  to  think  for  a little  how  to 
stop  it,  and  finally  decided  to  wrench  off 
the  wiring.  Meanwhile,  with  all  the 
heavy  equipment  and  the  broken  glass 
smashing  about  the  cabin  with  the  heavy 
roll,  I had  to  look  sharp  to  keep  out  of 
the  way.  As  the  rolling  became  wilder,  I 
fled  the  place  and  reported  the  conditions 
to  the  Captain,  who  had  squeezed  be- 
tween the  stove-in  bridge  and  the  pilot 
house  to  keep  from  being  blown  over- 
board. 

“Leave  everything  and  go  below,”  he 
ordered.  “We  can  do  nothing  now  but 
save  the  ship.” 

Next  day  the  weather  was  fine  though 
the  sea  was  terrific.  The  Captain  took  a 
look  at  wreckage  in  the  radio  room.  It 
seemed  hopeless,  he  thought,  but  he 
urged  me  to  make  a big  effort  to  get 
through  to  Chosi — the  Japanese  station 
at  Hondo — as  he  expected  important  or- 
ders from  the  owners.  Everything  and 
everybody  on  the  ship  were  at  my  dis- 
posal. Assisted  by  the  ship's  carpenter 
I went  to  work  at  nine  in  the  morning, 
but  the  floor  was  so  slippery  that  we 
made  very  little  progress  till  the  thought- 
ful mate  sent  up  a bucket  full  of  sand 
We  then  got  the  transformer  into  its  case 
and  made  fast,  removed  the  auxiliary 
and  accumulators  entirely,  and  set  the 
condenser  upright.  The  spare  plates 
kept  on  the  floor  were  intact,  but  so 
soaked  with  acid  that  the  tinfoil  was  peel- 
ing off  most  of  them.  The  container  was 
cracked  and  we  tried  to  repair  it  with 
asbestos  paste  donated  by  the  engineers. 
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By  one  o'clock  we  had  rigged  up  some 
sort  of  a condenser  with  twenty-four 
plates  and  set  out  to  dry  the  rest  of  the 
equipment. 

The  rheostats  had  to  be  taken  down, 
dried  and  oiled  with  insulative  oil.  The 
starter  and  transformer  also  had  to  be 
oiled.  We  spent  two  solid  hours  on  the 
motor.  First  the  brushes  came  off,  then 
we  oiled  the  inside  as  well  as  possible 
without  taking  out  the  armature,  which 
would  have  required  too  much  time.  At 
eight  o'clock  (no  time  for  dinner),  I 
tried  it  out.  The  first  thing  to  go  was  the 
generator  rheostat.  We  repaired  it,  but 
it  went  again.  I made  a resistance  by 
winding  some  twenty  feet  of  iron  wire 
on  a pencil  and  after  a good  deal  of  ex- 
perimenting managed  to  make  it  work, 
although  the  motor  ran  unsteadily  and 
sparked  furiously. 

I started  again  at  nine  o'clock,  and 
called  Chosi.  No  answer.  When  I tried 
again  the  starter  burned  out  in  two 
places.  Again  the  asbestos  paste  proved 
invaluable,  but  the  release  magnet  now 
refused  to  hold.  We  hooked  it  up  with 
wire  hooks.  Once  more  we  tried  to  start 
the  motor,  but  this  time  the  field  rheostat 
went  on  a strike.  After  we  had  mended 
that  the  apparatus  operated,  but  the  gen- 
erator rings  were  arcing  across  the  di- 
viding rings  while  the  brush  holders  were 
leaking  into  the  frame.  We  remedied 
these  defects  and  tried  again.  It  was  now 
midnight.  I called  CQ  for  a long  time 
but  received  no  answer — I had  forgotten 
that  the  phones  had  been  in  acid  and  wa- 
ter all  day  before.  Although  I dried 
them  out  in  the  steam  oven  they  were  as 
wet  as  ever  again  in  ten  minutes,  so  I 
tried  cleaning  them  while  warm  with 
gasoline.  Still  I could  hear  nothing. 
The  aerial  was  intact — I tried  the  tuner 
with  the  battery  but  found  it  dead.  By 
two  in  the  morning  I succeeded  in  get- 
ting it  dry  and  listened.  I heard  NNG 


and  my  spirits  rose.  When  I tried  to 
call  him,  however,  away  went  the  con- 
denser, shot  to  pieces.  We  rigged  it  up 
again,  but  the  motor  brushes  were  short- 
ing through  the  frame. 

I turned  in  for  a nap  at  half  past  four 
and  went  at  the  task  again  at  six.  Every 
seam  in  the  cabin  was  open,  the  roof 
sprung  and  the  set  as  wet  as  ever.  By 
noon  we  thought  everything  was  in 
working  order,  but  when  I started  up 
again  all  the  current  went  to  ground 
through  the  soaked  insulation.  All  that 
day  we  worked  on  the  motor  and  wiring, 
and  about  eight  at  night  picked  up  NNG, 
the  U.  S.  S.  Proteus,  bound  for  Naga- 
saki, to  which  I gave  my  MSG.  Chosi 
got  us  however,  and  I worked  with  him 
direct. 

When  I began  operating  next  day  the 
condenser  let  go  again.  As  my  patience 
was  now  exhausted,  I discarded  it  for  a 
tentative  air  condenser  of  sixteen  plates 
in  series  multiple,  separated  by  chips  or 
broken  glass  and  braced  by  two  supports 
from  the  floor.  This  kept  us  going  till 
our  arrival  in  Yokohama,  where  we 
bought  a few  necessities  and  steamed  to 
Hong  Kong.  The  carpenter  made  a ser- 
viceable frame  for  the  condenser  plates 
and  everything  went  well  till  our  arrival 
at  San  Francisco.  We  had  worked  1,200 
miles  with  the  Empress  of  Japan,  850 
miles  with  Chosi,  1,400  with  San  Fran- 
cisco at  night,  and  247  miles  with  the 
same  station  at  ten  in  the  morning. 

Such  difficulties,  are,  fortunately,  un- 
usual, but  they  demonstrate  the  surpris- 
ing endurance  of  good  wireless  equip- 
ment, and  the  necessity  of  a thorough 
training  in  the  theory  as  well  as  the  prac- 
tice of  radio  telegraphy  to  enable  an  op- 
erator, without  technical  assistance,  to 
patch  up  a jury  set  when  the  seas  have 
worked  havoc  with  the  regular  equip- 
ment. 


A wireless  station  is  being  built  at  the 
refinery  of  the  Magnolia  Petroleum  Com- 
pany at  Beaumont,  Texas.  Construc- 
tion of  the  tower  was  completed  about 
June  1.  The  wireless  instruments  will 
be  installed  in  the  company's  telegraph 
office  at  the  refinery  and  three  radio 


operators  will  be  employed  each  work- 
ing eight  hours  a day.  The  purpose 
of  the  station,  General  Manager  Plumly 
states,  is  to  keep  in  touch  with  vessels 
coming  to  and  leaving  the  port  of  Beau- 
mont. 
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VESSELS  RECENTLY  EQUIPPED  WITH  MARCONI  APPARATUS 


Names 


Owners 


Call  Letters 


Sunoil  Sun  Company  KWP 

J.  W.  Van  Dyke  j Atlantic  Refining  Co.  KHR 

H.  C.  Folger  ' Atlantic  Refining  Co.  KHS 

Henry  R.  Mallory  Mallory  Steamship  Co.  (Not  assigned) 


WORK  OF  THE  WAVE-LENGTH 
COMMITTEE 

It  is  likely  that  the  recommendations 
of  the  Committee  on  Wave-Length  Reg- 
ulation of  the  Institute  of  Radio  Engi- 
neers will  be  submitted  to  the  next  In- 
ternational Radio  Telegraph  Convention. 
This  is  among  the  most  important  activ- 
ities of  the  Institute,  the  Committee 
having  been  appointed  to  carefully  study 
the.  existing  conditions  and  suggest  such 
improvements  as  are  deemed  advisable. 
The  members  of  the  Committee  are  as 
follows:  R.  F.  W.  Alexanderson,  Ed- 

win H.  Armstrong,  Louis  W.  Austin, 
H.  Boehme,  William  H.  G.  Bullard, 
George  S.  Davis,  Leo  deForest,  Mel- 
ville Eastham,  Lloyd  Espenchied,  Leon- 
ard Fuller,  Alfred  N.  Goldsmith,  John 
L.  Hogan,  Jr.,  Frederick  A.  Kolster, 
Ralph  H.  Langley,  Fritz  Lowenstein, 
Emil  E.  Mayer,  Greenleaf  W.  Pickard, 
Samuel  Reber,  David  Sarnoff,  Fred 
erick  Simpson,  T.  Lincoln  Townsend, 
Roy  A.  Weagant,  Arthur  C.  Webster  and 
Leonard  D.  Wildman. 


NAVAL  SERVICE  ANNOUNCE- 
MENT 

The  following  is  from  a circular  from 
the  United  States  Director  of  Naval 
Communications : 

Hereafter  the  Naval  Radio  Service 
will  be  known  as  the  “Naval  Communi- 
cation Service.”  Charges  on  all  traffic 
exchanged  between  other  systems  (radio, 
telegraph,  and  cable)  and  radio  stations 
(ship  and  shore)  .operated  by  the  Navy 
will  be  accounted  for  by  the  Naval  Com- 
munication Service.  In  addition  to  his 
other  duties,  the  Director,  Naval  Com- 
munications, will  perform  the  duties  for- 
merly assigned  to  the  Superintendent, 
Naval  Radio  Service.  Correspondence 
relating  to  the  Naval  Communication 
Service  should  be  addressed  to  Director, 


THE  INSTITUTE  CHANGES  ITS 
MEETING  PLACE 

The  first  meeting  of  the  Institute  of 
Radio  Engineers  after  the  summer  va- 
cation season  was  held  on  the  evening 
of  September  6th  in  the  Engineering  So- 
cieties building,  New  York  City.  Two 
papers,  one  entitled  “A  Brief  Technical 
Description  of  the  New  San  Diego, 
Pearl  Harbor  and  Cavite  HHgh-Power 
Naval  Stations,”  and  the  other  “A  Few 
Experiments  with  Ground  Antennas” 
were  presented  by  Leonard  F.  Fuller. 
Professor  Charles  A.  Culver  presented  a 
paper  on  “Notes  on  Radiation  from  Hor- 
izontal Antennas.” 

Meetings  of  the  Institute  will  be  held 
in  the  future  in  the  Engineering  Soci- 
eties building  instead  of  at  Fayer- 
weather  Hall,  Columbia  University, 
where  they  have  been  held  in  the  past. 
This  change  was  due  to  the  increased  in- 
terest shown  in  the  art  by  electrical  en- 
gineers and  the  fact  that  the  Engineering 
Societies  building  is  more  centrally  lo- 
cated than  Fayerweather  Hall. 


Naval  Communications,  Radio,  Va. 
Remittances  should  be  made  payable  to 
Naval  Communication  Service.  If  used, 
money  orders  should  be  drawn  on  Post- 
master, Washington,  D.  C. 


THE  SHARE  MARKET 

New  York,  September  8. 

The  market  has  been  dull  because  of 
the  vacation  season,  and  there  has  been 
comparatively  little  dealing  in  Marconi 
shares,  but  traders  look  for  activity  in 
the  near  future.  Bid  and  asked  quota- 
tions today : 

American,  3T4_3 H '>  Canadian,  2-2 V*  ; 
English,  common,  14-17^  ; English,  pre- 
ferred, 13-16J4. 
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U-Boat  Attacks  and  Wireless  Calls 

Some  Exploits  of  Marconi  Men  in  the  War  Zone 


ONE  of  the  most  remarkable  in- 
stances of  a fight  on  the  part  of  a 
skipper,  whose  steamship  was  being 
shelled  by  a U-boat,  was  recorded  in  the 
experiences  of  the  Anglo-Cali  fornian. 
The  reliance  of  those  on  board  the  escap- 
ing craft  was  placed  on  their  wireless  ap- 
paratus, and  the  sequel  showed  that  their 
faith  in  the  Marconi  service  was  not 
misplaced.  The  story  came  out  when  the 
B ri  tish  steamship  Anglo-Cali  f ornian 

steamed  into  Queenstown  Harbor  on  the 
morning  of  July  5th,  after  having  with- 
stood an  attack  from  a German  subma- 
rine for  four  hours.  The  vessel  had  left 
Montreal  for  the  British  Isles  on  June 
24th.  The  U-boat  was  sighted  at  eight 
o’clock  in  the  morning  of  July  4th.  Cap- 
tain Parslow  ordered  full  steam  ahead, 
and  wireless  calls  for  aid  were  sent  out. 
The  U-boat  on  the  surface  proved  to  be 
far  speedier  than  the  steamer  and  rapidly 
overhauled  her,  meanwhile  deluging  her 
with  shells. 

One  shot  put  the  wireless  apparatus  on 
the  Anglo-Cali fomian  out  of  action. 
Finding  that  he  could  not  escape  by  run- 
ning for  it,  Captain  Parslow  devoted  his 
attention  to  maneuvering  his  ship  so  as 
to  prevent  the  submarine  from  using  her 
torpedoes  effectively.  He  kept  at  his 


post  on  the  bridge,  coolly  giving  orders 
as  the  submarine  circled  around  his  craft. 
Finally  Captain  Parslow  was  killed  by  a 
shell.  Just  before  that  he  had  given  or- 
ders to  launch  the  boats,  but  this  proved 
difficult  while  the  vessel  was  under  shell 
fire.  Several  men  on  board  were  struck 
down  while  working  at  the  davits.  Ulti- 
mately four  boats  were  got  overboard 
and  were  rowed  away  until  they  were 
picked  up.  The  son  of  Captain  Parslow. 
who  was  serving  on  board  the  ship  as 
second  mate,  was  standing  by  his  father’s 
side  when  the  latter  was  killed.  He  seized 
the  wheel  and  continued  dodging  the  sub- 
marine. Meanwhile  the  wireless  SOS 
call  that  had  been  sent  out  at  the  first 
alarm,  brought  British  destroyers  to  the 
scene,  whereupon  the  U-boat  abandoned 
its  attack  and  submerged. 


Not  long  ago,  in  the  waters  of  the 
Mediterranean,  the  steamship  Den  of 
Crombie  was  sunk  by  a submarine. 
A time  such  as  this,  when  the  ves- 
sel in  which  you  are  journeying  is 
about  to  be  torpedoed,  is  not  one  which 
the  average  person  would  select  in  which 
to  make  sketches.  This,  however,  suited 
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the  humor  of  Percival  Denison,  the  Mar- 
coni operator  on  the  Den  of  Crombie. 
So  soon  as  the  vessel  had  been  held  up 
by  the  enemy  submarine,  Denison  no- 
ticed that  the  U-boat  had  a wireless 
equipment,  and  he  forthwith  made  a 
rough  sketch  of  it.  When  making  away 
from  the  sinking  vessel,  the  operator 
also  sketched  the  scene  behind  him.  In 
this  wise  afterward  the  Marconi  man 
was  enabled  to  give  a detailed  presenta- 
tion of  the  aerial  equipment.  This,  as 
he  had  observed  it,  consisted  of  a single 
telescopic  steel  mast,  erected  amidships, 
carrying  at  the  top  a permanently  fixed 
spreader,  the  wires  being  secured  to  the 
deck.  The  most  ingenious  feature  of  the 
installation  was  the  means  for  rapidly 
erecting  and  dismantling  the  aerial 
structure.  The  whole  of  the  operation, 
he  calculated,  could  be  carried  out  after 
the  order  to  submerge  had  been  given 
and  before  the  upper  portions  of  the  deck 
were  awash. 

In  one  of  the  first  great  trag- 
edies involved  in  the  torpedoing 
of  an  ocean  liner,  the  saving  of 
140  lives*  was  due  solely  to  the  prompti- 
tude of  the  Marconi  wireless  operator  in 
sending  out  the  SOS.  The  large  Afri- 
can liner  Falaba,  bound  outward,  carry- 
ing a cargo  and  specie,  with  a crew  of 
ninety  and  passengers  to  the  number  of 
160,  was  in  St.  George’s  Channel  at  noon 
on  Sunday,  March  28,  1915,  when  those 
on  board  became  aware  that  the  vessel 
was  being  pursued  by  a submarine.  The 
captain  put  forth  all  speed  and  tried  to 
escape.  The  undersea  boat,  however, 
was  one  of  the  large  and  speedy  types, 
and  followed  in  the  liner’s  wake  with 
the  swiftness  of  a greyhound.  Within 
three-quarters  of  an  hour  after  she  had 
been  sighted,  she  was  within  hailing  dis- 
tance of  the  ship.  The  first  act  of  the 
commander  of  4 he  submarine  was  to 
send  up  a rocket,  and,  following  this  sig- 
nal, he  ordered  the  captain  of  the  Falaba 
to  get  his  passengers  into  the  boats,  as 
he  intended  to  sink  the  vessel. 

In  the  meantime,  when  the  undersea 
craft  was  first  observed  making  after 
the  vessel,  the  wireless  operator  on 
board  was  instructed  by  the  chief  officer 
to  send  out  the  SOS  signal.  In  relating 


his  experiences  afterwards,  the  Marconi 
man  said:  “I  sent  the  signal,  giving  our 
position,  and  it  was  answered  from 
Land’s  End.  In  order  to  emphasize  the 
urgency  of  the  call,  and  anticipating  what 
might  happen,  I added  that  our  ship  had 
been  torpedoed  and  was  sinking.  I re- 
mained in  the  cabin  for  about  six  or 
seven  minutes,  and  then  the  chief  officer 
came  to  me  and  said  that  nothing  further 
could  be  clone,  as  the  submarine  had  over- 
hauled us.  I managed  to  get  into  one  of 
the  boats,  but  almost  as  soon  as  it  touched 
the  water  it  began  to  sink,  part  of  the 
side  having  been  burst  through.  A pas- 
senger with  a piece  of  rope  held  the 
crack  together  as  well  as  he  could,  but 
the  water  j>oured  in  and  soon  we  were 
up  to  our  waists  in  water.  Only  the 
buoyancy  of  the  lifeboat  kept  us  from 
going  under.  There  were  sixteen  of  us, 
and  two,  a passenger  and  a member  of 
the  crew,  were  washed  away.” 

The  submarine  had  fired  a torpedo  be- 
fore the  work  of  removing  passengers 
and  crew  into  the  lifeboats  had  been  ac- 
complished. The  shot  struck  the  vessel 
amidships  and  she  immediately  gave  list 
to  starboard  and  went  down  twenty-three 
minutes  afterward.  Of  the  250  persons 
on  board,  only  140  were  rescued,  and  of 
these  eight  died  later  from  exposure. 

m the  meantime  the  SOS  call  had 
sped  across  the  waters.  The  White  Star 
liner  Cymric,  bound  out  from  Liverpool, 
was  only  twenty  miles  away  from  the 
Falaba  at  the  time.  Captain  F.  E.  Bead- 
nell  said  that  the  wireless  operator  on  his 
vessel  picked  up  one  of  the  distress  calls 
sent  out  by  the  Falaba  which  read : “Sub- 
marine alongside.  Am  putting  off  pas- 
sengers in  boats.”  The  captain  was  eager 
to  steam  full  speed  to  the  rescue  of  the 
African  liner,  but  the  British  Admiralty 
instructions  to  all  shipmasters  forbade 
them  to  enter  into  the  danger  zone  when 
the  enemy’s  warships  were  near,  so  he 
was  compelled  to  continue  on  his  course. 
A little  later  the  operator  heard  the  an- 
swering calls  to  the  S O S from  British 
warships,  and  it  was  felt  on  board  the 
Cymric  that  the  passengers  and  crew  of 
the  Falaba  would  be  rescued.  As  a mat- 
ter of  fact,  however,  the  fishing  boat 
Eileen  Emma  was  the  first  to  arrive  on 


the  scene  and  picked  up  nearly  all  of  the 
140  persons  saved. 
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The  equipment  of  Harry  R.  Lord  at  Cambridge  Springs,  Pa. 


With  the  Amateurs 


THE  Radio  Club  of  Westchester 
was  recently  organized  at  its 
headquarters,  2320  Newbold  avenue* 
Bronx,  New  York  City.  The  club 
meets  weekly  on  Tuesday  evenings. 
The  more  advanced  members  give  lec- 
tures on  radio  subjects  and  code  prac- 
tice is  held. 

The  transmitting  set  consists  of  a 
Packard  ]/2  k.w.  transformer,  a sec- 
tional Murdock  condenser,  a rotary 
spark  gap  and  an  oscillation  trans- 
former. The  receiving  apparatus  is  of 
the  loose  coupled  type. 

The  club  would  like  to  communicate 
with  all  amateurs  and  clubs  within  a 
fifty-mile  radius.  The  call  letters  are 
2EW. 

The  San  Francisco  Radio  Club  has 
undertaken  the  task  of  publishing  an 
official  account  of  the  proceedings  of 
the  organization,  under  the  title,  “1916 
Year-Book  of  the  San  Francisco  Radio 
Club.”  It  contains  a record  of  what 
the  club  has  accomplished,  together 
with  a list  of  members,  notes  on  meet- 
ings, lectures,  initiation  fee  and  dues, 
and  similar  matter. 


The  booklet  was  made  ready  for  dis- 
tribution on  September  7,  copies  to  be 
supplied  free  of  charge  to  those  asking 
for  them.  A two  cent  postage  stamp 
to  cover  mailing  charges  will  be  ap- 
preciated from  all  those  who  are 
anxious  to  obtain  a copy  of  this  publi- 
cation. 

The  membership  of  the  club  is  rap- 
idly increasing ; thirty-six  members  at 
present  hold  membership  cards. 

Names  of  newly  elected  officers  are: 
president,  H.  W.  Dickow ; vice-presi- 
dent, D.  B.  McGown;  secretary-treas- 
urer, II.  R.  Lee;  sergeant  at  arms,  T. 
J.  Ryan.  The  board  of  examining  of- 
ficers contains  the  names  of  L.  O.  Fas- 
sett  and  C.  M.  Heaney. 

All  correspondence  should  be  ad- 
dressed to  the  secretary-treasurer.  1580 
Grove  street,  San  Francisco,  Cal. 

Howard  S.  Pyle,  3329  37th  avenue, 
Seattle,  Wash.,  invites  correspondence 
or  personal  calls  from  amateurs  desir- 
ing to  co-operate  with  him  and  the 
Puget  Sound  Radio  Association  to 
form  an  organization  to  cover  the 
Northwest  territory.  Mr.  Pyle  makes 
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a strong  appeal  to  the  fraternity  of  his 
vicinity,  saying:  “We  want  to  affiliate 
with  the  N.  A.  W.  A.  and  show  the 
country  that  there  are  live  amateurs 
away  up  here  in  the  Puget  Sound  coun- 
try, as  well  as  around  New  York  and 
the  Middle  West.,, 


On  June  12,  a number  of  the  ama- 
teur operators  of  South  Jersey,  headed 
by  C.  Waldo  Batchelor,  Wm.  G.  Phil- 
lips, Geo.  E.  Haldeman  and  Harry  W. 
Densham,  met  and  organized  The 
South  Jersey  Radio  Association,  with 
headquarters  at  Collingswood,  N.  J. 

The  officers  report  that  the  associa- 
tion is  already  well  under  way  and  is 
affiliating  with  all  the  smaller  clubs 
throughout  the  State  with  the  object 
of  forming  a strong  organization. 

All  organizations  wishing  ‘to  affiliate 
or  become  members  of  the  South  Jer- 
sey Radio  Association,  are  invited  to 
communicate  with  Harry  W.  Dens- 
ham, secretary,  Collingswood,  N.  J. 


The  radio  station  at  the  State  Uni- 
versity of  Iowa  (9-YA)  will  send  gen- 
eral items  of  interest  as  QST  press 
every  Wednesday  and  Saturday  night 
at  8:15  P.  M.,  central  time,  during  the 
school  year.  A wave-length  of  500 
meters  and  a rotary  spark  of  medium 
tone  will  be  used.  R.  C.  Giese,  opera- 
tor, says  to  all  amateurs : “Please  drop 
us  a note  if  you  get  our  signature.” 


Deep  regret  has  been  expressed  by 
the  amateurs  of  Western  New  York 
over  the  death  by  drowning,  on  July 
22,  of  R.  H.  Lilley,  secretary  of  the 
Grape  Belt  Radio  Association.  Mr. 
Lilley  was  bathing  in  Lake  Erie  when 
the  accident  occurred  and  his  body  was 
brought  to  his  late  home  in  Westfield, 
N.  Y.  The  vacancy  occasioned  by  his 
untimely  end  has  not  been  filled, 
Herbert  A.  Hiller,  president,  of  Silver 
Creek,  N.  Y.,  having  temporarily  as- 
sumed the  extra  duties.  It  is  expected 
that  the  position  will  be  filled  by  elec- 
tion at  the  next  meeting  of  the  asso- 
ciation. 


Clayton  S.  Hunt,  R.  R.  No.  12,  Ur- 
bana,  111.,  has  recently  been  appointed 


district  manager  of  the  Central  Radio 
Association,  in  place  of  Lauron  A. 
Kern,  of  Mattoon,  111.,  who  resigned. 
Mr.  Hunt  trusts  that  he  will  hear  from 
all  interested  amateurs  at  an  early  date. 


The  Port  Morris  Radio  Club  of  New 
York,  which  was  organized  in  June, 
1916,  would  like  to  hear  from  amateurs 
in  New  York  City.  William  K.  Storrs 
is  secretary  and  all  amateurs  interested 
are  requested  to  communicate  with 
him  at  513  East  144th  street,  Bronx, 
N.  Y.  

Twenty-two  young  men  possessed  of 
a desire  to  assist  one  another  in  further- 
ing their  knowledge  of  wireless  teleg- 
raphy, met  at  Fenske’s  Hall,  Twenty- 
nin'h  and  Clybourn  streets,  Milwaukee, 
recently  to  perfect  a permanent  organi- 
zation. 

- Martin  Hartman  was  named  tempo- 
rary chairman  and  Robert  Mirgeler,  tem- 
porary secretary.  A committee,  com- 
posed of  Roman  Engel,  Clarence  Bates, 
LeRoy  Cleveland  and  Charles  Seymour, 
was  named  to  draft  a constitution  and 
by-laws  to  be  presented  at  the  next  meet- 
ing in  two  weeks.  Leonard  Niesseft  and 
Robert  Mirgeler  were  named  on  a com- 
mittee to  seek  permanent  quarters  for 
the  new  club. 

The  society  will  be  the  first  of  its  kind 
in  Milwaukee  and  will  have  for  its  mem- 
bers all  amateur  operators  who  desire  to 
join.  There  will  be  junior  and  senior 
classes,  the  lalter  offering  assistance  to 
the  former.  The  club  will  have  a per- 
manent station  at  its  headquarters. 

Those  at  the  meeting  were:  Frank 

Jutrash,  Leonard  P.  Niessen,  Louis 
Prahl,  Winifred  Zimmerman,  Karl  Fren- 
denberg,  Roman  Engel,  Clarence  Bates, 
LeRoy  Cleveland,  Charles  Seymour, 
R.  E.  DeLand,  George  Koresh,  Reginald 
Hardy,  Eugene  Tuhtar,  Charles  Bishop, 
Stanley  F.  Poser,  Moy  B.  Quong,  Her- 
bert Holz,  Thomas  A.  Towle,  George 
Stumpf,  Elmer  Kaufmann,  Martin  Hart- 
man and  Robert  Mirgeler. 


MARCONI  IN  NAVY 

A Rome  dispatch  says  that  Guglielmo 
Marconi  has  been  transferred  from  the 
engineer  corps  and  appointed  temporary 
captain  of  the  navy. 
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Artillery  Fire  Directed  From  Aero- 
planes By  Wireless— Marconi 

This  Has  Been  Made  Possible,  Inventor  Says, 

By  Improvements  in  Aircraft 


ON  the  whole,  there  have  been  no 
great  war  inventions  that  occur 
to  me.  Most  of  them  have  been  minor 
ones,  or  applications  of  knowledge  pre- 
viously at  our  disposal,  as  in  the  case  of 
poison  gases,  if  these  may  be  named  at 
all.  In  my  own  field,  there  has  been  some 
advance  in  practical  wireless,  by  which 
we  are  now  able  to  direct  the  artillery 
fire  of  a ship  by  signals  from  an  aero- 
plane. This  has  been  made  possible 
largely  through  big  improvements  in  air- 
craft.” 

This  was  the  statement  made  recently 
in  Rome  by  Guglie.lmo  Marconi  in  an  in- 
terview regarding  the  European  war. 

“The  big  lesson  in  Europe  has  been 
one  of  organization,  of  the  physical 
handling  of  big  material  problems  by 
the  atmies.  I doubt  if  any  one  before 
this  war  ever  realized  the  meaning  and 
value  of  railroad  transportation  on  a 
large  scale,  as  it  is  practised  in  the 
United  States.  Europe,  too,  has  learned 
how  to  do  big  industrial  jobs  overnight, 
to  assemble  raw  materials  and  turn  out 
needed  factory  products. 

‘T  refuse  to  play  the  prophet  role,  so 
I would  rather  not  say  how  many  of 
these  war  products  will  be  of  use  to  us 
when  peace  comes." 

Since  the  beginning  of  the  war  Mr. 
Marconi  has  had  unusual  opportunities 
for  observing  the  practical  side  of  the 
war,  having  early  put  his  scientific 
knowledge  at  the.  service  of  his  country. 
As  a Senator  of  the  kingdom  he  has  vis- 
ited England.  Relgium,  France  and  other 
countries  and  introduced  industrial  and 
shipping  reforms.  In  his  capacity  as 
military  officer  he  has  come  into  close 
relation  with  the  army  and  the  navy  and 
given  the  benefit  of  his  science  and  busi- 
ness organization  knowledge  to  muni- 
tion factories. 

He  has  also  perfected  the  army  and 
navy  wireless  systems,  and  is  at  present 


working  on  a signal  system  which,  it  is 
expected,  will  render  far  more  difficult 
submarine  warfare  through  the  readier 
location  and  signalling  of  the  presence 
of  such  craft.  The  details  of  this  he  was 
unable  to  furnish  because  of  its  immedi- 
ate military  importance.  Incidentally 
the  inventor  referred  to  the  position  of 
the  United  States. 

“I  don’t  think  the  United  States  should 
ever  fear  any  fatal,  disastrous  invasion,” 
he  said.  “Her  seas  protect  her  too  well. 
She  is  too  mighty  a country  in  popula- 
tion and  force  ever  to  be  conquered.  1 
doubt  if,  with  reasonable  precaution, 
even  her  coasts  could  be  injured  or  land- 
ed upon.  The  experience  of  this  war 
has  shown  how  easy  it  is  to  protect  a 
coast  by  submarine,  even  when  the  in- 
vader is  a near  neighbor.  It  is  a rule 
that  will  work  both  ways.  The  United 
States  would  have  vast  difficulties  in 
landing  forces  on  foreign  territory,  say 
that  of  Europe.  Neither  England  nor 
Germany  has  been  able  to  get  at  each 
other,  though  relatively  close.” 

As  to  the.  prospects  of  peace  in  Eu- 
rope, Mr.  Marconi  said  there  are  many 
people  who  believe  the.  war— that  is, 
actual  hostilities — will  be  over  by  winter. 

“To  me,”  he  said,  “the  saddest  fact 
about  this  war  is  that  so  much  energy 
has  been  used  up  which  might  have  gone 
to  a better  purpose.” 


GERMAN  STATIONS  JAMMING 

Since  the  beginning  of  the  great  allied 
offensive  daily  wireless  battles  have  been 
occurring  between  rival  radio  stations  in 
belligerent  countries.  A despatch  from 
Lugano  says  that  the  Italians  complain 
that  their  wireless  messages  are  being 
blocked  by  the  German  stations,  which 
fill  the  air  with  flashes  to  prevent  the 
Italians  from  getting  their  news  to  the 
world. 
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Queries  Answered 

Answers  will  be  given  in  this  department  to  questions  of  subscribers,  covering  the  full 
range  of  wireless  subjects,  but  only  those  which  relate  to  the  technical  phases  of  the  art  and 
which  are  of  general  interest  to  readers  will  be  published  here.  The  subscriber's  name  and 
address  must  be  given  in  all  letters  and  only  one  side  of  the  paper  written  on ; where 
diagrams  are  necessary  they  must  be  on  a separate  sheet  and  drawn  with  India  ink.  Not 
more  than  five  questions  of  an  individual  can  be  answered.  To  receive  attention  these  rules 
must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 


F.  S.  L.,  New  Rochelle,  N.  Y.,  inquires : 

Ques. — (i)  Referring  to  the  receiver  de- 
scribed on  page  82  of  the  book  “How  to  Con- 
duct a Radio  Club,”  over  what  range  of  wave- 
lengths will  a transformer  secondary  winding 
respond  with  the  secondary  loading  coil  elim- 
inated? What  is  the  longest  and  shortest  pos- 
sible wave-length  adjustment? 

Ans. — (i).With  the  loading  coil  out  of  the- 
circuit  the  secondary  winding  will  respond  to 
wave-lengths  inclusive  of  3,700  meters  and  of 
course  the  minimum  wave-length  can  be  the 
lowest  value  desired;  but  unless  the  precau- 
tion is  taken  to  fit  the  secondary  winding  with 
dead-end  switches  there  will  be  considerable 
energy  losses  at  the  shorter  range  of  wave- 
lengths at  values  lying  between  200  and  1 000 
meters. 

Ques. — (2)  Could  variometers  take  the 
place  of  these  two  coils  as  efficiently?  If  so, 
what  should  be  the  dimensions? 

Ans. — (2)  Variometers  of  the  rotary  ball 
type  by  all  means  could  not  be  used  as  it  is 
not  possible  to  construct  one  possessing  suffi- 
ciently values  of  inductance  for  a circuit  of 
this  type.  It  would  be  possible  to  construct 
a variometer  of  the  sliding  tube  type  for  this 
circuit,  but  the  energy  lost  in  the  windings 
would  be  detrimental  to  the  efficiency  of  the 
set. 

Ques. — (3)  What  would  be  the  dimensions 
for  a receiving  transformer  if  the  secondary 
loading  coil  were  eliminated  and  the  remain- 
der of  the  circuit  given  the  same  dimensions 
as  is  the  book  “How  to  Conduct  a Radio 
Club”?  Would  the  entire  apparatus  be  ad- 
justable to  the  same  range  of  w'ave-lengths  ? 

Ans. — (3)  The  dimensions  of  the  secondary 
winding  may  remain  as  given  provided  a con- 
denser of  much  larger  capacity,  say  .oor  mi- 
crofarad, is  used  in  shunt  to  the  secondary 
winding,  but  the  apparatus  will  not  be  as 
efficient  as  that  constructed  according  to  in- 
structions given  in  “How  to  Conduct  a Radio 
Club.” 

We  note  by  vour  last  query  that  you  desire 
to  construct  a compact  receiving  set  that  will 
be  responsive  to  wave-lengths  up  to  10,000 


meters.  This  is  possible  by  the  use  of  multi- 
layered loading  coils.  Coils  of  this  type  arc 
not  feasible  when  the  layers  are  wound  close- 
ly together,  but  when  they  arc  separated  by 
an  air  snacc  of  34  or  J 4 inch,  they  arc  prac- 
tical and  will  work  as  efficiently  as  single- 
layer windings.  Multi-layered  coils  can  le 
purchased  from  the  Manhattan  Electrical  Sup- 
pi  v Company,  Park  Place,  New  York  City. 
They  arc  conveniently  fitted  with  multi-point 
switches  for  variation  of  the  inductance  val- 
ues and  are  exceedingly  compact  for  the 
value  of  inductance  given. 

* * * 

E.  R.,  Trinidad,  Colo.: 

We  are  not  familiar  with  the  circuits  nor 
the  possible  wave-length  adjustment  of  the 
time  signal  receiving  set  sold  by  a manufac- 
turer referred  to.  An  inquiry  of  this  kind 
should  be  sent  to  the  manufacturer  direct  who 
will  undoubtedly  be  glad  to  give  you  the  nec- 
essary information.  In  the  book  “How  to 
Conduct  a Radio  Club”  the  dimensions  and 
circuits  of  a receiving  set  particularly  suit- 
able for  the  reception  of  the  Arlington  time 
signals,  are  fully  described. 

Your  aerial  of  the  T type,  120  feet  in  length 
w ith  a vertical  height  of  50  feet,  has  a funda- 
mental wave-length  of  about  210  meters  which 
is  slightly  in  excess  of  the  United  States  re- 
strictions. 

No.  4 enameled  wire  may  be  used  for  the 
windings  of  an  inductively  coupled  receiving 
tuner  and  will  give  fair  results,  but  ow'ing  to 
the  thinness  of  the  insulation  there  is  con- 
siderable electrostatic  capacity  between  ad- 
jacent turns;  therefore  coils  wound  with  wire 
of  this  type  may  have  a defined  natural  time 
period  of  vibration  which,  at  certain  w'ave- 
lengths,  may  occasion  considerable  energy 
losses.  It  is  customary  in  commercial  receiv- 
ing tuners  to  use  single  or  double  silk  cov- 
ered wire. 

Tt  is  not  necessary  to  make  contact  with 
each  individual  turn  of  the  secondary  wind- 
ing of  the  receiving  tuner,  provided  it  is  fitted 
with  a shunt  variable  condenser  to  give  the 
necessary  closeness  of  adjustment  between 
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the  tops  of  the  usual  winding.  If,  however, 
a variable  condenser  is  not  supplied,  it  is  of 
advantage  to  have  the  secondary  winding 
closely  adjustable. 

* * * 

D.  P.  D.,  Limon,  Colo.,  asks  concerning  the 
dimensions  of  an  aerial  suitable  for  the  re- 
ception of  amateur  signals,  as  well  as  the 
wave-lengths  used  at  the  larger  commercial 
stations. 

‘ For  all-round  work  we  advise,  if  it  is  pos- 
sible to  erect  one,  an  aerial  of  the  T type, 
which,  for  the  reception  of  amateur  signals, 
should  be  no  feet  in  length  and  about  50  feet 
in  height,  provided  the  flit  top  portion  con- 
sists of  4 wires  spaced  2V2  or  3 feet  apart 
An  aerial  of  this  type  will  permit  the  recep- 
tion of  waves  at  200  meters  and  will  be  almost 
equally  efficient  on  the  longer  wave-lengths, 
such  as  600,  1,000  and  2,500  meters. 

D.  P.  D.  also  desires  to  know  the  possible 
range  of  his  receiving  set  with  a crystaloi 
detector  and  other  equipment  of  the  usual 
amateur  design.  It  is  difficult  to  state  definite- 
ly how  far  he  would  be  able  to  receive,  but  if 
he  is  familiar  with  the  Continental  telegraph 
code  and  can  copy  radio  signals  at  a speed 
of  from  fifteen  to  twenty-five  words  per 
minute,  he  should  be  able  to  determine  for 
himself  just  how  far  the  set  will  work.  Dur- 
ing the  night  hours  it  may  be  possible  to  re- 
ceive signals  from  the  Gulf  of  Mexico  or 
possibly  from  the  Pacific  Coast,  but  in  the 
daytime  about  the  best  that  can  be  expected 
is  the  reception  of  signals  from  local  stations. 
It  is  sometimes  difficult  in  a mountainous  re- 
gion to  receive  signals  from  a considerable  dis- 
tance, because  in  traveling  through  the  Rocky 
Mountains,  wireless  waves  are  required  to 
take  a rather  hazardous  journey  and  a good 
deal  of  the  energy  may  be  lost  en  route. 

Our  inquirer  is  still  puzzled  on  the  subject 
of  receiving  tuners  and  desires  to  know  if  a 
2-slidc  tuner,  having  a possible  range  of 
790  meters,  is  more  efficient  for  the  reception 
of  amateur  signals  than  inductively-coupled 
receiving  tuner  primarily  built  for  the  wave- 
length of  2,500  meters.  Undoubtedly  the  two- 
slide  tuning  coil  will  give  the  best  results  be- 
cause when  the  inductance  values  of  it  are 
adjusted  to  200  meters  the  dead-end  effect 
will  not  be  so  great  as  in  the  receiving  tuner 
built  for  the  longer  range  of  wave-lengths. 
In  the  ordinary  circumstance,  a simple  two- 
slide  tuning  coil  will  give  just  as  good  re- 
sults in  the  reception  of  amateur  signals  as 
a more  expensively  constructed  loose  coupler. 

In  his  fourth  query  the  correspondent  re- 
quests a diagram  of  connections  for  an  induc- 
tively coupled  receiving  tuner  and  also  for  a 
double  slide  tuning  coil.  So  many  diagrams  of 
this  sort  have  appeared  in  past  issues  of  The 
Wireless  Age,  particularly  in  the  July,  1916, 
issue,  that  it  seems  unnecessary  to  repeat 
them  here,  and  the  book,  “How  to  Conduct  a 
Radio  Club  ” has  innumerable  diagrams  suit- 
able for  all  conditions  and  types  of  radio  tele- 
graph receiving  apparatus. 

The  inquirer  closes  his  communication  by 


asking  the  type  of  telephones  used  by  the 
Navy  Yard  wireless  operators.  The  latest  in- 
stallations in  the  United  States  Navy  are  sup- 
plied with  the  Baldwin  telephones,  which  arc 
especially  constructed  for  wireless  telegraph 
work,  and  are  from  eight  to  ten  times  as  sensi- 
tive as  the  ordinary  telephone  receiver.  A 
prominent  feature  of  this  particular  type  of 
telephone  is  the  use  of  a micanite  diaphragm, 
which  in  turn  is  actuated  by  an  armature 
placed  close  to  the  magnets. 

* * * 

A.  A.  P..  Santa  Maria,  Cal.,  desires  to  know 
whether  glass  or  air  is  the  better  di-electric 
for  a high  potential  condenser.  He  says  that 
some  experimenters  assert  that  there  are  con- 
siderable hysteresis  losses  in  a glass  plate 
condenser. 

The  hysteresis  loss  in  glass  condensers  is 
unite  anoreciable,  but  not  enough  to  inter- 
fere with  the  practical  working  of  the  set. 
An  air  condenser,  using  the  air  at  ordinary 
atmospheric  pressure,  is  rather  expensive 
and  requires  considerable  space  to  erect,  be- 
cause the  plates  must  be  sufficiently  separated 
to  prevent  sparking  between  them  when  the 
secondary  w-inding  of  the  high  potential 
transformer  is  connected.  A type  of  air  con- 
denser employing  air  at  a pressure  of  250 
pounds  between  plates  is  manufactured,  but 
the  construction  is  beyond  the  resources  of 
the  average  amateur  experimenter  and  it 
would  be  better  to  resort  to  the  ordinary  glass 
condenser.  Care,  however,  should  be  taken 
to  secure  a grade  of  glass  free  from  mineral 
pronerties  and  notably  free  from  lead. 

This  experimenter  possesses  an  eight-wire 
aerial,  100  feet  in  length,  and  desires  to  know 
the  inductance  capacity  and  wave-length,  but 
as  he  has  not  stated  the  distance  above  the 
earth,  we  cannot  reply.  Ordinarily,  however, 
an  aerial  of  these  dimensions,  spaced  about 
sixty  feet  above  the  surface  of  the  earth,  has 
a fundamental  wave-length  of  300  meters,  and 
is  highly  suitable  for  the  reception  of  signals 
at  commercial  wave-lengths. 

* * * 

A.  A.  P.  requests  the  dimensions  for  a 
3,ooo-meter  loose  coupler.  This  subject  has 
been  discussed  so  many  times  in  the  Queries 
Answered  department  that  it  seems  unneces- 
sary to  go  over  it  again.  In  the  book  “How 
to  Conduct  a Radio  Club”  the  dimensions  are 
given  for  a receiving  tuner  that  will  respond 
to  w-avc-lengths  of  3,000  meters  and  a com- 
nletc  diagram  for  the  connection  to  an  oscil 
bating  vacuum  valve  is  published. 

The  correspondent  desires  to  know  if  thi 
tuner  is  used  for  the  reception  of  amateur 
signals  whether  it  will  be  as  efficient  as  an 
other  tuner  especially  constructed  for  . 200 
meters  Unless  the  precaution  to  fit  the  tuner 
with  dead-end  switches  is  taken,  it  will  not 
be  as  efficient  as  one  built  cxoressly  for  the 
wave-length  of  200  meters.  A tuner  of  the 
latter  tyre  is  fully  described  in  the  last  chap- 
ter of  tlic  book  “flow'  to  Conduct  a Radio 
Club,”  and  under  test  has  proved  very  effi- 
cient on  the  amateur  wave-length  of  200  me- 
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ters.  Receiving  sets  of  this  type  will  shortly 
be  placed  on  sale  by  the  Marconi  Publishing 
Corporation  and  should  prove  of  interest  to 
experimenters  who  heretofore  have  not  been 
able  to  purchase  one  of  this  type.  The  con- 
structor should  not  be  alarmed  at  the  diminu- 
tive proportions  of  a 200-meter  tuner  because 
a coupler  built  for  this  value  of  wave-length 
has  very  few  turns  of  wire  in  both  the  pri- 
mary and  secondary  windings. 

* * * 

^ S.  *H.  M.,  Richmond  Hill,  N.  Y. : 

The  call  letters  of  amateur  stations  and 
their  locations  are  fully  given  in  the  book 
entitled  “Radio  Stations  of  the  United  States” 
on  sale  by  the  Government  Printing  Office, 
Washington,  D.  C. 

* * * 

M.  N.  P.,  Elsinore,  Cal.,  has  a one-inch 
spark  coil  and  is  apprehensive  that  it  will  be 
burnt  out  when  operated  in  connection  with 
an  electrolytic  interrupter  on  no  volts  direct 
current.  He  need,  however,  have  no  fear  of 
this  if  the  interrupter  is  constructed  for  vari- 
ation of  the  current  flow.  In  certain  types  of 
electrolytic  interrupters  means  are  provided 
whereby  the  distance  to  which  the  platinum 
electrode  is  dipped  into  solution  may  be 
closely  regulated  and  in  consequence  the  cur- 
rent flow  can  usually  be  cut  down  to  a safe 
value  for  the  primary  winding.  Generally 
an  inquiry  addressed  to  the  manufacturer  of 
the  interrupter  will  reveal  whether  or  not  it 
is  suited  for  a small  spark  coil. 

* * * 

U.  F.,  Louisville,  Ky.,  inquires: 

Ques. — (1)  What  are  the  dimensions  of  a 
condenser  to  be  used  with  a Thordarson  Vi 
k.w.  transformer,  an  oscillation  transformer 
and  a rotary  gap  as  described  in  the  book 
“How  to  Conduct  a Radio  Club,”  so  as  to 
comply  with  the  government  regulations?  The 
aerial  is  to  be  50  feet  in  length  and  40  feet 
in  height. 

Ans. — (1)  The  subject  is  gone  into  so  ex- 
haustively in  the  book  “How  to  Conduct  a 
Radio  Club”  that  it  seems  unnecessary  to  go 
over  it  again  in  these  columns.  The  book 
states  specifically  that  the  condenser  can  in 
no  case  exceed  the  value  of  .01  microfarad 
and  if  one  of  these  dimensions  is  employed 
the  connecting  leads  to  the  primary  winding 
of  the  oscillation  transformer  and  the  rotary 
spark  gap  must  be  exceedingly  short.  It  is 
the  custom  at  the  majority  of  amateur  sta- 
tions to  use  a condenser  of  .008  microfarad. 
A single  plate  of  glass,  14  by  14  inches,  cov- 
ered with  foil,  12  by  12  inches,  with  an  aver- 
age thickness  of  54th  of  an  inch,  will  have 
a capacitance  of  .002  microfarad  and  four  of 
these  plates  connected  in  parallel  will  give  the 
required  value,  .008  microfarad.  The  oscilla- 
tion transformer  described  in  the  book  has 
the  correct  dimensions  for  this  antenna  sys- 
tem and  the  emitted  wave  will  be  near  to  the 
value  of  200  meters. 

Ques. — (2)  I have  a loose  coupler,  the  di- 
mensions of  the  primary  being  yl/2  inches 
in  length  by  3*4  inches  in  diameter,  wound 


with  No.  24  single  cotton  covered  wire.  The 
secondary  winding  is  7 inches  in  length,  3 
inches  in  diameter,  wound  with  No.  30  single 
silk  covered  wire.  What  is  the  longest  wave- 
length to  which  this  apparatus  will  respond 
when  connected  to  a single  wire  aerial  175 
feet  in  length  and  30  feet  in  height? 

Ans. — (2)  The  fundamental  wave-l<*igth 
of  this  antenna  system  is  about  300  meters 
and  if  a condenser  of  small  capacitance  is 
connected  in  shunt  to  the  secondary  winding 
the  apparatus  is  adjustable  to  wave-lengths  of 
3,000  meters. 

* * * 


W.  H.  M.,  Seaford,  Del.,  describes  an  elab- 
orate umbrella  aerial  that  is  supported  by  a 
gas  pipe  mast.  The  mast  is  set  in  a cement 
base  and  he  wishes  to  know  if  it  will  have 
sufficient  insulation  to  permit  the  mast  to  be 
used  as  a portion  of  the  antenna  system.  He 
also  desires  to  know  the  natural  wave-length 
of  the  antenna  and  asks  whether  the  ribs  of 
the  umbrella  should  be  evenly  spaced  and  of 
the  same  length. 

We  have  no  knowledge  of  the  formula  by 
which  the  fundamental  wave-length  of  an 
umbrella  aerial  can  be  determined  accurately; 
consequently,  it  would  be  better  to  purchase 
a wave-meter  and  measure  the  natural  period 
of  the  antenna  circuit.  Cement  has  not  suf- 
ficient insulation  for  the  potentials  of  a wire- 
less telegraph  aerial;  it  is  customary  to  sup- 
port a mast  on  glass  blocks  or  heavy  porce- 
lain bushings,  the  mast  being,  held  in  position 
by  the  guys  alone. 

We  should  prefer  to  have  the  ribs. of  the 
umbrella  evenly  spaced  and  of  the  same  length 
as  it  is  generally  considered  best  to  have  the 
transmitting  aerial  of  uniform  construction 
throughout. 

* . * * 

J.  J.  S.,  Jr.,  Tampa,  Fla.,  requests  data  for 
the  construction  of  a 1 k.w.  500  cycle  rotary 
quenched  transmitting  set,  -but  these  cannot 
be  given  in  the  space  at  our  disposal  in  this 
department  and  could  only  be  obtained  at  a 
considerable  expense  from  the  engineering 
department  of  a commercial  wireless  tele- 
graph company.  J.  J.  S.  also  wants  to  know 
the  kilowatt  rating  of  the  apparatus  designed 
by  A.  E.  Henninger  in  .the  February,  1916, 
issue  of  The  Wireless  Age.  This  set  will 
consume  about  1 k.w.,  but  is  not  primarily  a 
500-cycle  set.  It  was  designed  to  give  a spark 
frequency  of  about  the  equivalent  of  a 500- 
cycle  set,  although  the  apparatus  is  not  sup- 
plied with  500-cycle  alternating  current. 

The  correspondent’s  further  inquiry  re- 
garding the  range  of  a receiving  station  can- 
not be  accurately  answered,  as  one  who  is 
familiar  with  the  telegraph  code  should  be 
able  to  determine  for  himself  the  possible 
range  of  the  apparatus.  The  matter  is  dis- 
cussed in  the  book  “How  to  Conduct  a Radio 
Club.” 

♦ ♦ * 


F.  W.  S.,  Omaha,  Neb.  : 

Any  type  of  transmitting  apparatus  where 
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the  condenser  is  charged  with  alternating  cur- 
rent does  not  generate  undamped  oscillations. 
If,  however,  the  arc  gap  shown  in  your  dia- 
gram was  supplied  with  direct  current  at  1,500 
volts,  sustained  oscillations  would  he  gen- 
erated and  accordingly  flow  in  the  antenna 
circuit. 

A telephone  transmitter  highly  suitable  for 
radio  telephone  work  was  described  on  page 
22  of  the  July,  1916,  issue  of  The  Wifeless 
Age.  We  do  not  know  of  any  manufacturer 
who  makes  a specialty  of  microphone  trans- 
mitters suitable  for  wireless  telephone  work. 

The  condenser  for  your  high  potential 
transformer  may  have  a capacitance  of  .008 
microfarad.  If  your  8-inch  by  10-inch  glass 
plates  are  covered  with  foil  6 inches  by  8 
inches  each  plate  will  have  a capacitance  of 
approximately  .00066  microfarad  and  conse- 
quently twelve  plates  connected  in  parallel 
will  give  about  the  desired  capacity. 

* * * 

J.  N.  J.,  Union,  Ore. : 

Your  aerial  has  a fundamental  wave-length 
of  about  237  meters  and  when  connected  to 
the_ receiving  apparatus  you  describe  should 
permit  the  reception  of  night  signals  of  from 
600  to  1,000  miles.  The  daylight  range  is 
problematical,  depending  upon  local  condi- 
tions. 

There  is  little  difference  in  the  results  ob- 
tained between  a two-wire  and  a four-wire 
aerial.  A four-wire  aerial  has  a smaller 
value  of  resistance  and  when  the  span  of 
the  flat  top  portion  is  short,  it  may  be  of 
value  to  use  a great  number  of  wires.  How- 
ever, when  the  flat  top  portion  is  at  least 
60  feet  in  length  almost  identical  results  arc 
obtained  with  either  aerial.  (?) 

* * * 

H.  P.  S.,  Lynn,  Mass. : 

The  apparatus  described  in  the  February 
issue  of  the  monthly  service  bulletin  of  the 
National  Amateur  Wireless  Association  is 
probably  more  sensitive  than  that  described 
on  page  82  of  “How  to  Conduct  a Radio 
Club.”  It  is  difficult  to  place  apparatus  of 
this  type  in  a receiving  cabinet  of  small  di-  ' 
mensions,  but  you  should  be  able  to  arrange 
such  a design  after  careful  consideration  of 
the  operation  of  the  set.  You  can  decrease 
the  dimensions  of  the  receiving  cabinet  by 
using  multi-layered  coils  for  the  grid  and 
wind  circuits  of  the  oscillating  vacuum  valve. 
Coils  of  this  type  constructed  ready  for  use 
arc  now  on  sale  bv  the  Manhattan  Electrical 
Supply  Company,  New  York  City.  The  tele- 
phones with  the  micanite  diaphragms  can  also 
be  purchased  at  the  same  address. 

For  a cabinet  receiving  set  on  the  order 
of  that  described  on  page  82  in  the  book 
“How  to  Conduct  a Radio  Club,”  it  is  sug- 
gested that  one  of  the  cabinets  contain  the 
oscillating  vacuum  valve,  the  high  potential 
battery,  the  necessary  telephone  connections, 
the  grid  condenser  and  the  condenser  for  the 
v in';  circuit.  The  second  cabinet  may  have 
the  primary  and  secondarv  windings  of  the 
inductively-coupled  receiving  tuner  and  the 


aerial  tuning  inductance.  The  third  cabinet 
may  contain  the  loading  coils  of  the  wing 
and  grid  circuits.  It  will  not  matter  if  they 
are  placed  in  slight  inductive  relation.  In 
fact,  if  the  coils  arc  placed  within  an  inch 
of  one  another,  the  oscillation  transformer 
L5  and  L6  may  be  dispensed  with. 

* * * 

N.  A.  J.,  Trenton,  N.  J. : 

Ans. — (1)  You  will  not  be  able  to  make 
use  of  the  full  power  of  a 2 k.w.  closed  core 
transformer  at  your  transmitting  station  if 
your  station  is  to  be  operated  at  a wave- 
length of  203  meters.  About  the  best  you 
can  do  is  to  consume  between  one-half  and 
one-quarter  kilowatt  if  the  frequency  of  the 
current  supply  is  6o  cycles.  Previous  issues 
of  The  Wireless  Age  have  contained  a num- 
ber of  articles  on  the  construction  of  high 
potential  transformers  and  you  are  advised 
to  procure  these  issues  and  duplicate  the 
designs  given  therein.  The  average  amateur 
experimenter  secures  the  best  results  with 
an  open  core  transformer  rather  than  one  of 
the  closed  core  type.  The  design  for  a trans- 
former of  this  construction  is  fully  described 
in  the  book  “How  to  Conduct  a Radio  Club.” 

Ans. — (2)  A magnetic  leakage  gap  is  mere- 
ly a tongue  of  iron  which  extends  from  one 
side  of  the  core  to  the  opposite  side,  there 
being  a break  at  the  center  of  about  one- 
fourth  of  an  inch  over  which  the  magnetic 
lines  of  force  pass.  The  open  core  trans- 
former naturally  possesses  the  requisite 
amount  of  magnetic  leakage,  and  no  special 
construction  is  therefore  required. 

Ans. — (4)  The  range  of  the  transmitting 
apparatus-  operated  at  the  wave-length  of  203 
meters  depends  largely  upon  local  conditions, 
and,  of  course,  upon  the  over-all  efficiency 
of  the  set.  Amateurs  frequently  do  from 
43  to  100  miles  during  daylight  hours  and 
500  to  800  miles  after  dark.  But  to  obtain 
similar  results  a sensitive  receiving  set  must 
be  employed  at  the  receiving  station.  The 
aerial  you  describe  has  a fundamental  wave- 
length of  close  to  403  meters  and,  to  be  op- 
erated at  the  restricted  wave-length  of  200 
meters,  the  flat  top  portion  must  be  reduced 
to  60  or  70  feet  in  length. 

* * * 


A.  B.,  New  York,  inquires: 

Ques. — (1)  What  is  the  best  form  of  aerial 
for  long  distance  receiving  to  erect  on  a space 
limited  to  fifty  by  forty  feet,  using  masts  if 
necessary. 

Ans. — (1)  Knowledge  of  local  conditions 
would  aid  us  in  giving  advice,  but  we  cannot 
sec  howr  you  can  do  better  than  to  erect  an 
ordinary  flat  top  aerial  of  inverted  L type 
with  six  wires  spaced  about  three  feet  apart. 
The  higher  you  can  swing  this  aerial  the 
better  will  be  the  results  obtained,  but,  of 
course,  the  proposition  is  one  that  you  can 
best  decide  for  yourself. 

Ques. — (2)  Approximately  what  would  be 
the  wave-length  of  the  aerial  that  I could 
erect  in  this  space? 
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Ans. — (2)  It  depends  on  the  height  to 
which  the  flat  top  portion  is  placed.  Prob- 
ably about  250  meters. 

* * * 

W.  P.f  of  Brooklyn,  writes  that  he  has  in- 
stalled Vi  kw.,  sixty-cycle  transmitting  s& 
with  which  he  secures  a very  heavy  spark, 
but  amateur  stations  within  a quarter  of  a 
mile  claim  that  his  signals  are  not  readable 
He  sends  us  a diagram  of  connections  which 
wre  find  to  be  correct  in  every  respect,  but 
we  believe  that  the  trouble  lies  in  the  lack 
of  resonance  between  the  primary  and  sec- 
ondary windings  of  the  oscillation  transform- 
er. It  may  be  that  the  circuits  are  not  in 
tune.  Consequently  a small  hot  wire  am- 
meter or  a small  bulb  lamp  shunted  by  a 
turn  of  wire  should  be  inserted  in  the  an- 
tenna circuit  and  certain  adjustments  made 
of  the  inductance  in  the  primary  and  sec- 
ondary windings  until  a brilliant  glow  of  the 
lamp  is  secured.  Ordinarily  a two-volt  bat- 
tery lamp  will  suffice  for  the  purpose,  and 
will  indicate  conditions  of  resonance.  If, 
after  this  experiment  has  been  gone  through, 
improvement  does  not  result  we  have  no  ad 
ditional  advice  to  offer  with  the  exception 
that  there  may  be  a poor  earth  connection. 
If  possible,  the  lead  from  the  transmitting 
apparatus  should  be  connected  to  the  street 
side  of  the  water  mains  and  in  any  event  care 
should  be  taken  to  see  that  there  are  no  high 
resistance  joints  between  the  oscillation  trans- 
former and  the  earth  or  between  it  and  the 
antenna  proper. 

W.  P.  also  says  that  he  rewired  his  re- 
ceiving apparatus  and  the  connectors  thereto 
with  much  heavier  wire  than  used  formerly, 
and  immediately  upon  doing  this  the  signals 
from  other  stations  weakened.  He  urges  us 
to  believe  that  the  decrease  is  due  to  the 
solder  used  in  the  connecting  lugs,  but  we 
advise  that  this  cannot  possibly  be  so.  If  the 
connecting  wires  are  well  soldered  into  the 
lugs  it  should  have  no  effect  on  the  strength 
of  signals.  It  may  be  that  with  this  rear- 
rangement of  the  wiring  some  portion  of  the 
circuit  has  become  actually  interrupted.  1 f 
so  a telephone  test  circuit  should  be  applied 
to  the  various  windings  of  the  apparatus  to 
determine  if  they  are  electrically  closed. 

The  receiving  apparatus  described  on  page 
7 1 of  the  first  edition  of  the  book,  “How  to 
Conduct  a Radio  Club,”  is  applicable  to  the 
reception  of  amateur  signals,  provided  the 
primary  and  secondary  windings  are  con- 
structed so  as  to  have  sufficiently  low  values 
of  inductance  for  the  wave-length  of  200 
meters.  A receiving  tuner  designed  particu- 
larly for  the  wave-length  of  200  meters  is 
described  in  the  last  chapter  of  that  edition. 

* * * 

F.  S.,  Parkersburg,  W.  Va. : 

It  is  evident  from  your  fifth  query  that 
you  already  possess  a copy  of  the  book, 
“How  to  Conduct  a Radio  Club,”  and  if  you 
will  read  this  publication  carefully  you  will 
find  complete  answers  to  every  question  in 


your  communication.  A plate  of  glass,  8 
inches  by  10  inches,  covered  with  a foil  6 
inches  by  8 inches,  has  a capacitance  of  ap- 
proximately .00066  microfarad,  and  twelve 
plates  connected  in  parallel  give  the  value  of 
.oS  microfarad,  which  is  quite  correct  for  the 
Thorardsen  1 kw.  transformer.  The  dimen- 
sions for  an  oscillation  transformer  are  given 
in  “How  to  Conduct  a Radio  Club,”  and  also 
a method  of  applying  the  tinfoil  to  the  glass 
plates.  Vacuum  valve  detectors  can  be  pur- 
chased from  any  of  the  advertisers  listed  in 
this  magazine. 

* * * 

R.  B.,  Omaha,  Neb. : 

The  April,  May,  June  and  July  issues  of 
The  Wireles  Age  contained  complete  an- 
swers to  all  the  queries  in  your  recent  com- 
munication. A table  of  the  natural  wave- 
length of  four- ware  flat  top  aerials  up  to  150 
feet  in  length  is  given  in  the  book,  “How  to 
Conduct  a Radio  Club.” 

The  loose  coupler  you  have  mentioned  is 
evidently  designed  for  reception  of  long 
wave-lengths  and  the  primary  winding  should 
he  covered  with  No.  24  single  silk  covered 
wure  and  the  secondary  winding  with  No.  32 
single  silk  covered.  If  the  secondary  winding 
is  shunted  by  small  variable  condenser,  it  wil 
respond  to  the  wave-length  of  about  8000 
meters.  See  the  article  on  “How  to  Conduct 
a Radio  Club”  in  the  July,  1916,  issue  of  The 
Wireless  Age  for  a diagram  of  connections 
applicable  to  this  apparatus. 

* * * 

T.  R.,  Jr.,  New  York  City  :" 

The  receiving  apparatus  described  in  the 
October,  1915,  issue  of  The  Wireless  Age,  by 
A.  C.  Burro  way,  will  easily  respond  to  a 
wave-length  of  2,500  meters  and  will  give 
good  results  at  that  wrave-length  when  con- 
nected to  an  aerial  with  a flat  top  portion  at 
least  150  feet  fn  length. 

* * * 

J.  P.,  Ridgewod,  Brooklyn,  N.  Y. : 

We  have  carefully  scrutinized  the  diagram 
of  connections  accompanying  your  query  and11 
find  no  error  therein,  but  just  why  you  are 
not  able  to  receive  signals  is  another  matter. 
Your  tuner  is  correctly  designed  for  the 
wave-length  of  600  meters,  but  not  so  well 
adapted  for  the  reception  of  the  time  signals 
at  2,500  meters.  You  require  a secondary 

winding  of  increased  length  for  the  best  re- 
sults. Be  sure  and  connect  the  positive  pole 
of  your  high  potential  battery  to  the  plate, 
R,  of  the  vacuum  valve.  Also  connect  the 
top  terminal  of  your  secondary  winding  to 
the  negative  side  of  the  land  filament. 

Your  aerial  has  a fundamental  wave-length 
of  about  200  meters.  From  the  last  five  arti- 
cles on  “Howr  to  Conduct  a Radio  Club”  ap- 
pearing in  The  Wireless  Age  you  should 
have  no  difficulty  in  the  selection  of  a re- 
ceiving tuner  that  will  fulfill  your  require- 
ments. You. must  first  decide  for  yourself, 
however,  the  range  of  wave-lengths  ov<er 
which  it  is  to  respond  and  whether  the  com- 
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plete  equipment  is  to  be  used  for  the  recep- 
tion of  damped  or  undamped  oscillations. 
After  having  made  this  decision  you  can  then 
select  from  these  previous  articles  a receiving 
tuner  that  will  give  the  maximum  response. 

♦ * * 

A.  G.,  Tampa,  Fla.,  inquires : 

Ques. — (i)  What  is  the  capacitance  of  a 
condenser  utilizing  glass  plate  10  inches  by  14 
inches,  with  an  average  thickness  of  3/32 
of  an  inch,  coated  on  both  sides  with  tinfoil, 
8 inches  by  12  inches?  What  is  the  capaci- 
tance per  single  plate  ? 

Ans. — (1)  With  glass  of  ordinary  texture 
the  capacitance  per  plate  is  approximately 
.0013  microfarad. 

Ques. — (2)  Will  the  capacity  of  this  con- 
denser be  changed  if  it  is  immersed  in  oil? 

Ans. — (2)  Not  if  the  plates  are  stacked 
and  pressed  closely  together  so  that  there 
is  no  oil  intervening  between  them.  How- 
ever, if  the  dielectric  is  oil  as  well  as  air, 
the  capacitance  will  vary  according  to  the 
dielectric  constant  of  the  particular  grade  of 
oil  used. 

Ques. — (3)  What  is  the  wave-length  of  the 
Sayville,  Tuckerton,  Arlington  and  Nauen* 
high-power  stations? 

Ans. — (2)  Sayville,  9,400  meters;  Tucker- 
ton, 7,400  meters;  Arlington,  6,000  to  7,000 
meters;  Nauen,  9,400  meters. 

Ques. — (4)  When  can  these  stations  be 
heard  ? 

Ans. — (4)  At  intervals  throughout  the  day 
and  night.  Tuckerton  and  Sayville  can  be 
heard  from  7:00  p.  m.  to  12:00  p.  m.,  Eastern 
standard  time  regularly. 

The  dimensions  of  the  inductively-coupled 
receiving  tuner  you  furnished  us  are  not  com- 
plete enough  for  making  calculations,  but  off 
hand  we  could  say  that  the  possible  wave- 
length adjustment  is  about  2,000  meters,  and 
that  also  the  mutual  inductance  between  the 
primary  and  secondary  windings  is  not  suf- 
ficient for  the  best  efficiency  if  the  primary 
and  secondary  circuits  are  loaded  to  a longer 
wave-length  by  means  of  loading  coils.  You 
had  better  see  previous  issues  of  The  Wire- 
less Age  and  the  book,  “How  to  Conduct  a 
Radio  Club”  for  the  dimensions  and  diagram 
of  connections  for  a long  distance  receiving 
apparatus. 

The  Arlington  station  sends  out  time  sig- 
nals at  10:00  p.  m.,  Eastern  standard  time. 

* ★ * 

R.  H.  L.,  Baltimore,  Md.,  inquires: 

Ques. — (1)  What  is  the  capacity  in  micro- 
farads and  the  natural  wave-length  of  an  in- 
verted L antenna  consisting  of  two  wires 
100  feet  in  length,  placed  four  feet  apart? 
The  height  is  50  feet  and  the  lead-in  is  30 
feet  in  length. 

Ans. — (1)  The  fundamental  wave-length 
is  approximately  281  meters,  the  capacitance 
.000395  microfarad  and  the  inductance  about 
63.000  centimeters. 

Ques — (2)  What  the  maximum  possible 
wave-length  adjustment  with  this  antenna 
connected  to  the  following  described  appa- 
ratus : 


The  primary  loading  coil  is  15  inches  by 
3 inches,  wound  with  No.  24  single  silk  cov- 
ered wire. 

The  loose  coupler  has  a primary  winding 
5 inches  in  diameter  and  7 inches  in  length, 
wound  with  No.  22  single  cotton  covered 
wire. 

The  secondary  winding  is  7 inches  in  length 
and  4*^2  inches  diameter,  wound  with  No.  30 
single  cotton  covered  wire. 

A variable  condenser  of  .007  microfarad 
is  connected  in  shunt  to  the  secondary  wind- 
ing. 

Will  I require  additional  inductance  in  the 
secondary  circuit  to  place  the  primary  and 
secondary'  windings  in  resonance? 

Ans. — (2)  With  a complete  loading  coil 
and  primary  winding  of  the  receiving  trans- 
former connected  in  series  with  the  antenrn. 
system,  the  upper  wave-length  adjustment  is 
3,900  meters  and  with  the  full  value  of  ca- 
pacity in  shunt  with  the  secondary  winding 
using  the  entire  inductance  the  maximum 
adjustment  is  4,620  meters.  You  thus  see 
that  to  place  these  two  circuits  in  resonance 
at  the  longer  wave-length  will  require  a 
loading  coil  in  series  with  the  antenna  circuit 
of  increased  dimensions ; but  keep  before  you 
the  fact  that  there  are  no  spark  circuits 
in  operation  at  a wave-length  of  this  value. 

Ques.— (3)  Can  all  types  of  wireless  tele- 
phone systems  be  heard  on  ordinary  receiving 
apparatus  with  crystalline  detectors? 

Ans. — (3)  Yes,  provided  the  receiving 
tuner  is  constructed  to  permit  resonance  with 
the  transmitting  station. 

Ques. — (4)  What  flux  density  is  used  in 
^signing  the  cross  sectional  area  of  a trans- 
former core? 

Ans. — (4)  The  actual  densitv  varies  with 
the  frequency.  At  the  frequency  of  25  cycles 
from  60.000  to  90,000  lines  arc  allowed  per 
square  inch ; for  60  cycles  40,000  to  50,000 
lines  per  square  inch ; for  120  cycles,  30,000 
to  50,000  lines  per  square  inch ; for  500  cycles. 
5,000  to  10,000  lines  per  square  inch. 

From  one  to  three  dry  cells  are  used  with  a 
carborundum  crystal,  but  usually  only  one  is 
required. 

Your  aerial,  sixty  feet  in  height,  thirty- 
eight  feet  in  length,  consisting  of  two  wires, 
spaced  three  feet  apart,  has  a fundamental 
wave  length  of  approximately  178  meters. 

* * * 

A.  B.  R.f  Stuttgart,  Ark.,  writes  11s  as  fol- 
lows : 

My  station  is  practically  inoperative  dur- 
ing the  summer  months  and  my  troubles  are 
not  those  of  the  usual  amateur  station,  name- 
ly. poor  connections,  faulty  instruments,  or 
poor  earth  connection.  T believe  there  must 
be  some  condition  external  to  mv  station 
which  is  causing  this,  but  so  far  I have  not 
been  able  to  solve  the  problem.  T have  a 
complete  set  of  apparatus,  including  a vacuum 
valve  detector,  inductively-coupled  receiving 
tuner  and  an  antenna  100  feet  in  length  and 
72  feet  height  at  |@£>^tidf  and  45  feet 


October,  19 16 


THE  WIRELESS  AGE 


73 


in  height  at  the  other  end.  I experience  this 
trouble  principally  between  the  months  of 
May  and  September,  and  I should  like  to 
have  you  give  me  some  advice. 

Ans. — (i)  There  is  nothing  wrong  with 
your  apparatus  nor  your  station  as  a whole. 
The  fact  is,  that  long  distance  receiving  work 
in  the  United  States,  particularly  from  spafk 
stations  operating  at  wave-lengths  between 
600  and  2500  meters,  is  only  possible  during 
the  winter  months  of  the  year,  that  is,  from 
September  to  May,  but  from  May  to  Sep- 
tember it  is  rather  doubtful  whether  or  not 
long  distance  stations  can  be  received.  Oc- 
casionally on  cold  evenings  during  the  sum- 
mer months,  signals-  are  readable  from  ships 
a considerable  distance  at  sea,  but  not  ordi- 
narily. Consequently  there  is  nothing  you  can 
do  except  to  wait  until  the  favorable  months 
arrive,  in  the  meantime  satisfying  yourself  by* 
communicating  with  local  amateur  stations. 
About  September  15th,  or  possibly  later,  you 
will  find  that  during  the  night  hours  you  will 
be  able  to  receive  signals  from  far  distant 
stations,  and  the  condition  that  allows  this 
to  take  place  is  not  entirely  attributable  to 
conditions  of  heat  or  cold.  It  seems  to  be 
more  a matter  of  seasons  than  one  of  tem- 
perature. 

R.  B.  H.,  Allentown,  Pa.,  inquires: 

Ques. — (1)  When  using  my  transmitting 
apparatus  there  is  an  extremely  loud  noise  in 
my  head  telephones.  Can  this  be  overcome 
and  how? 

Ans. — (1)  If  found  to  be  caused  by  electro- 
static induction  from  your  transmitting  ap- 
paratus, it  can  be  overcome  by  disconecting 
the  terminals  of  the  telephone  cords  from 
the  receiving  apparatus  during  the  sending 
period  and  may  be  eliminated  by  placing  a 
small  switch  acros  the  telephone  binding  posts 
during  the  period  of  transmission.  You 
might  separate  your  transmitting  apparatus  by 
several  feet  from  your  receiving  equipment. 
It  may  be  that  you  do  not  disconnect  the 
earth  wire  from  the  receiving  apparatus  dur- 
ing the  period  of  transmission ; if  this  is  not 
done  you  should  construct  an  aerial  switch 
immediately  that  will  permit  it. 

♦ * * 

C.  E.  G.,  Bryan,  Texas.,  inquires: 

Ques. — (1)  Will  an  E.  I.  Company  l/2  kw. 
transformer  send  as  far  as  a closed  core 
transformer  with  the  same  power? 

Ans. — (1)  Yes. 

Ques — (2)  How  far  should  a Vi  kw.  coil 
send  on  a 200-meter  wave? 

Ans. — (2)  About  twenty  miles. 

Ques. — (3)  How  many  plates  of  glass,  8 
inches  by  10  inches,  should  I use  for  con- 
densers for  this  coil? 

Ans. — (3)  Eight  plates  connected  in  paral- 
lel. 

Ques. — (4)  How  far  should  I be  able  to  re- 
ceive with  the  usual  amateur  receiving  ap- 
paratus connected  to  an  antenna  74  feet  in 
length  and  45  feet  in  height? 

Ans. — (4)  From  40  to  ioa  miles  in  daylight 
and  from  100  to  500  miles  after  dark. 


Ques. — (5)  What  is  the  wave-length  of  the 
aerial  referred  to  in  the  fourth  query? 

Ans— (5)  About  195  meters. 

* * * 

C.  H.,  Spencer,  N.  Y.,  inquires: 

Ques. — (1)  What  is  the  wave-dength  of  my 
aerial,  which  is  75  feet  in  length  and  35  feet 
in  height?  It  is  composed  of  4 wires,  spaced 
3 feet  apart.  The  lead-in  is  35  feet  in  length 
and  the  ground  lead  17  feet  in  lenigth. 

Ans  — (1)  About  210  meters. 

Ques. — (2)  Is  it  necessary  to  insulate  the 
layers  of  wire  on  the  secondary  winding  of 
a 3-inch  spark  coil,  and  if  so  what  material 
is  used?  The  data  for  this  coil  are  taken 
from  the  book,  “How  to  Conduct  a Radio 
Club.” 

Ans.— (2)  Adjacent  layers  should  be  in- 
sulated by  a good  grade  of  paraffine  paper 
or  preferably  by  very  thin  Empire  cloth. 

Ques. — (3)  What  size  condenser  should  I 
use  with  this  coil  to  keep  the  wave-length 
within  200  meters? 

Ans. — (3)  A suitable  condenser  is  com- 
pletely described  on  page  28,  Figure  9,  of 
the  book,  “How  to  Conduct  a Radio  Club.” 
Ques.— (4)  What  is  the  approximate  trans- 
mitting range  of  this  coil  using  a suitable 
helix,  spark  gap  and  condenser? 

Ans. — (4)  From  10  to  40  miles,  depending 
upon  the  type  of  receiving  apparatus  used  at 
the  receiving  station.  With  crystalline  de- 
tectors is  to  20  miles  has  been  covered  with 
a similar  coil. 

Ques.— (5)  Is  the  oscillation  transformer 
more  suitable  than  the  ordinary  single  coil 
helix  ? 

Ans. — (5)  Not  necessarily,  but  it  permits 
the  coupling  between  the  primary  and  sec- 
ondary windings  to  be  more  easily  regulated 
than  with  the  ordinary  helix. 

* * * 

G.  C.  R.,  Richmond,  Va. : 

We  do  not  know  what  stations  were  en- 
gaged in  the  wireless  telephone  conversation 
which  you  heard,  but  there  are  several  ex- 
perimental radio  telephone  stations  in  daily 
operating  at  Schenectady,  N.  Y.,  and  also  at 
Pittsfield,  Mass.  The  United  States  Navy 
has  been  engaged  in  numerous  wireless  tele- 
phone tests,  and  it  may  be  that  the  conver- 
sation which  you  heard  emanated  from  some 
of  their  equipments. 

* * * 

E.  F.  Champaign,  111.,  desires  to  know  if 
two  undamped  receiving  sets,  like  those  de- 
scribed in  the  book,  “How  to  Conduct  a Ra- 
dio Club,”  will  interfere  with  one  another 
owing  to  the  fact  that  such  receiving  sets 
actually  radiate  undamped  energy.  In  the 
problem  given  us  these  stations  are  located 
half  a mile  apart.  These  equipments  will  not 
interfere  ordinarily  with  one  another  if  the 
two  antenna  circuits  have  different  degrees 
of  damping,  but  we  cannot  make  a definite 
statement  on  the  subject.  It  is  a fact  that 
apparatus  of  this  type  does  radiate  undamped 
energy  and  has  beyff^ii&fd^lp'  p^eral  experi- 
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menters  for  wireless  telephone  conversa- 
tions up  to  a distance  of  r y2  miles. 

It  does  not  seem  necessary  for  us  to  take 
up  the  matter  of  the  taps  on  the  loading  coils 
of  the  wing  and  grid  circuits  of  the  diagram 
published  on  page  82  of  the  book,  “How  to 
Conduct  a Radio  Club,”  because  the  major- 
ity of  amateurs  know  that  in  any  wireless 
telegraph  receiving  circuit  it  is  desirable  to 
have  close  variation  of  the  inductance  value. 
The  experimenter  may  have  just  as  many 
taps  as  he  desires.  For  the  longer  range 
of  wave-lengths,  however,  no  taps  are  re- 
quired on  either  the  loading  coil  in  the  de- 
tector circuit  or  the  one  in  the  wing  circuit. 
They  are  used  at  their  full  value. 

* * * 

W.  C.  H.,  Wind  Rock,  Tenn.,  inquires : 

Ques. — (1)  Please  advise  if  the  vacuum 
valve  amplifier  described  on  pages  77  and  78  in 
the  book,  “How  to  Conduct  a Radio  Club,”  can 
be  used  to  amplify  undamped  signals  received 
with  the  “beat”  receiver  described  on  page 
82  of  the  book?  If  so,  how? 

Ans. — (1)  The  connection  is  feasible  and 
will  give  the  desired  result,  provided  the  one 
to  one  transformer,  P,  Figure  55,  is  connected 
in  series  with  the  head  telephones  and  the 
battery,  B-2,  of  Figure  62  on  page  82  of  the 
Radio  Club  Book.  The  connections  from  the 
auto  transformer  are  then  extended  to  the  grid 
and  filament  of  the  second  vacuum  valve  and 
so  on.  Some  experimenters  prefer  a one  to 
one  transformer  having  a primary  and  a sec- 
ondary winding  and  in  certain  stations,  a step- 
up  ratio  of  turns  is  employed.  The  secondary 
winding  is  then  given  double  the  number  of 
turns  in  the  primary  winding.  Inductively- 
coupled  transformers  of  this  type  can  be  pur- 
chased from  the  Manhattan  Electrical  Supply 
Company,  New  York  City. 

Ques. — (2)  Approximately  what  is  the 
wave-length  of  a single  wire  aerial,  700  feet 
in  length,  55  feet  in  height  with  an  80  foot 
lead-in  and  a 10  foot  group  wire? 

Ans. — (2)  The  fundamental  wave-length  of 
this  aerial  is  close  to  1,100  meters. 

Ques. — (3)  By  the  use  of  two  wires  spaced 
12  feet  apart  in  this  aerial  will  the  strength 
of  the  received  signals  be  increased  materially  ? 

Ans. — (3)  Possibly  a slight  increase  in  the 
strength  of  signals  may  be  experienced,  but 
perhaps  not  sufficient  to  warrant  the  expense 
of  the  wire. 

* * * 

F.  E.  M.,  Troy,  N.  Y.,  inquires: 

Ques. — (1)  Will  you  please  publish  a for- 
mula to  calculate  the  condenser  capacity  of  a 
wireless  telegraph  set  when  the  wave-length, 
spark  frequency,  secondary  voltage  and  power 
input  to  the  transformer  are  known. 

Ans. — (1)  These  various  quantities  are  re- 
lated to  one  another  in  the  following  ratio, 
namely : 

W 

C = 

. V’N 

Where  C = Capacity  condenser  in  microfa- 
rads. 


W = Watts  delivered  by  secondary 
winding. 

N = Cycle  frequency  of  current  sup- 
ply. 

This  formula  must  be  considerably  modified 
for  practical  work,  but  is  of  sufficient  im- 
portance for  guidance  in  elementary  design. 

Ques. — (2)  I have  a 60  cycle  1 k.w.  trans- 
former, which,  when  used  on  forty  cycles 
A.  G,  draws  practically  2 k.w.  Operated  at 
the  wave-length  of  300  meters  and  connected 
with  a rotary  gap  giving  about  480  spark  dis- 
charges per  second,  what  is  the  required  ca- 
pacity for  the  condenser  and  how  many  8 by 
10  plates,  coated  on  each  side,  with  tinfoil  6 
by  8 inches,  are  required? 

' Ans. — (2)  You  will  probably  not  be  allowed 
to  operate  this  station  at  a wave-length  above 
200  meters  and  consequently  the  capacitance 
of  the  condenser  should  lie  between  .008  mi- 
crofarad and  .01  microfarad.  Each  plate  of 
glass  of  the  condenser  you  have  described 
will  have  a capacitance  of  about  .00066  micro- 
farad and  in  consequence  twelve  plates  con- 
nected in  parallel  will  give  the  required  value. 

Ques. — (3)  If  I increase  the  speed  of  a 
lion-synchronous  rotary  gap  so  as  to  produce 
about  800  spark  discharges  per  second  instead 
of  480  discharges,  will  a condenser  of  smaller 
capacity  be  required? 

Ans. — (3)  Yes,  the  capacity  of  this  con- 
denser must  then  be  reduced.  Ordinarily  a 
non-synchronous  rotary  gap  does  not  func- 
tion well  at  spark  frequencies  in  excess  of 
400  sparks. 


From  and  For  Those  Who  Help 
Themselves 

( Continued  from  page  58.) 
the  weight  of  the  motor’s  armature  and 
the  rotary  disk.  For  example,  if  the 
rotor  and  armature  were  heavier,  the 
rubber  tip,  D,  would  have  to  make  a 
firmer  contact  against  E.  The  position 
of  the  clutch  and  the  connections  may  be 
seen  from  the  cut.  It  is  plain  to  see  that 
when  the  current  is  made,  the  tip,  D,  is 
drawn  away  from  E,  and  when  it  is 
broken,  C forces  D against  E,  automatic- 
ally stopping  it. 

R.  A.  Wilkins,  California^ 

FIVE-CENT  CRYSTAL  HOLDER 


After  experimenting  with  all  kinds  of 
detector  cups  I hit  upon  the  plan  of  us- 
ing an  ordinary  helix  clip  for  holding  th'* 
crystal.  These  clips  can  be  purchased 
for  five  cents  and  any  size  or  shape  of 
crystal  can  be  clamped  in  any  position 
instantly.  The  end  opposite  the  jaws 
should  be  flattened  out  and  soldered  to  a 
support  which  can  be  arranged  to  suit 
conditions.  B.  A.  Noe,  Indiana . 
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A national  organization  of  wireless  amateurs  was  announced  in  the  October,  1915, 
number  of  THE  WIRELESS  AGE.  Further  details  of  the  organization  are  given  in  an 
address  made  by  J.  Andrew  White,  which  was  published  in  the  November  WIRELESS 
AGE.  Reprint  copies  sent  upon  request.  ' 

MEMBERS’  EQUIPMENT. 

1st.  CERTIFICATE  OF  MEMBERSHIP. 

The  handsomely  steel-engraved  Certificate,  with  shadow  background  half-tone,  is  sealed  and 
signed  by  Officers,  with  the  endorsement  of  §enatore  Marconi,  as  President  Every  member 
will  want  to  frame  and  place  it  alongside  of  his  Government  License  certificate,  two  documents 
establishing  status  as  wireless  amateurs. 

tad.  AERIAL  PENNANT. 

The  66  inch  aerial  pennant,  painted  in  four  colors  on  scarlet  felt,  will  stand  long  service  at 
your  aerial  matt  head.  Every  member  will  be  proud  of  the  National  Insignia  flying  from 

his  serial. 
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Sr*.  MEMBERSHIP  PI M. 

Tk«  National  Amateur  WireleM  Aaaociation  Pin  in  cold  and  enamel  it  the  National  emblem  ef 
the  Association.  The  design  shown  on  the  preceding  page  can  but  faintly  describe  its  handsome  appear- 
ance in  three  colors  and  gold.  The  pin  has  a special  patented  hub  and  shank  which  permits 
it  beinc  securely  fastened  on  the  coat  lapel  or  on  the  rest  without  turning  upeide  down. 

4th.  LIST  OF  RADIO  STATIONS  OF  THE  WORLD. 

Revised  Edition  just  published.  See  advertisement  Regular  60c  edition. 

5th.  HOW  TO  PASS  XT*  S.  GOVERNMENT  WIRELESS  LICENSE  EXAMINATIONS. 

Regular  60c  edition  of  this  popular  book.  Members  who  already  have  a copy,  see  concessions 
below. 

Oth.  HOW  TO  CONDUCT  A RADIO  CLUB. 

This  splendid  book,  which  has  been  months  in  ^preparation  and  Incorporates  portions  of  articles 
running  under  the  same  title  in  THE  WIRELESS  AGE,  is  re-written  to  cover  every  new  de- 
velopment, and  with  a large  proportion  of  new  matter.  It  is  the  foundation  stone  of  the 
National  Amateur  Wireless  Association  activities.  Price  of  this  book  60c. 

7th.  MONTHLY  BULLETIN  SERVICE. 

It  is  Intended  to  make  the  monthly  bulletin  service  for  members  of  the  National  Amateut 

Wireless  Association  one  of  the  most  important  features  of  the  Association.  This  bulletin  is 

to  be  used  in  connection  with  "List  of  Radio  Stations  of  the  World"  described  above.  It  will 

carry  all  additions  (both  amateur  and  commercial)  to  "List  of  Radio  Stations  of  the  U.  S.*\ 

issued  by  the  Bureau  of  Navigation,  U.  S.  Department  of  Commerce,  and  secured  for  members 
at  18c  a copy.  The  Government  list  is  issued  only  once  a year.  The  Association  Bulletin  will 
keep  both  lists  up  to  date  for  you  month  by  month,  and  in  addition,  will  carry  other  special  and 
invaluable  Association  features  not  obtainable  elsewhere 


ith.  ONE  YEAR'S  SUBSCRIPTION  TO  THE  WIRELESS  AGE. 

THE  WIRELESS  AGE  is  the  Official  Organ  of  the  National  Amateur  Wireless  Association 
and  will  contain  full  reports  of  wireless  amateur  activities,  both  national  and  local.  It  is  planned 
to  give  published  recognition  to  individual  amateur  achievement. 

CONCESSIONS: 

Those  who,  during  the  past  six  months,  have  become  subscribers  to  THE  WIRE- 
LESS AGE,  or  have  renewed  their  subscription,  or  have  purchased  any  portion  of  the 
Membership  Equipment,  may  consider  such  payment  as  partial  payment  of 
Membership  Application  as  given  below.  If  you  have  paid  for  a subscription 
to  THE  WIRELESS  AGE  which  includes  books  which  are  not  a part  of  the  Mem- 
bership Equipment,  then  you  may  credit  $1.25  of  the  remittance  as  partial  payment  on 
the  Membership.  For  example,  you  may  have  remitted  $2.25  for  the  com- 
bination offer  of  the  1915  Year  Book  with  one  year’s  subscription  to  THE  WIRE- 
LESS AGE.  In  this  combination,  the  price  of  both  the  book  and  the  subscription  was 
reduced,  to  make  the  special  offer;  therefore,  you  may  be  credited  only  with  that  part 
of  the  payment  which  went  to  the  magazine — that  is,  $1.25.  Coupon  subscribers  re - 
ceive  no  credit  for  trial  orders.  Subscribers  to  THE  WIRELESS  AGE  who  began 
or  renewed  more  than  six  months  ago,  will  secure  through  Membership  dues  a re- 
newal for  another  year;  and  their  subscriptions  will  be  extended  for  one  year  from 
the  time  the  present  subscription  expires.  * 

INITIATION  FEE 

An  initiation  fee  of  $1.00  is  required  of  all  new  members  to  pay  for  the  initial 
membership  equipment,  consisting  of  Nos.  1,  2,  3,  4,  and  5. 

ANNUAL  DUES 

The  annual  dues  are  to  be  not  more  than  $2.00.  For  this,  all  members  are  to 
1 eceive : 

1 *t  The  Monthly  Bulletin  Service, 
and.  THE  WIRELESS  AGE  for  one  year. 

3rd.  How  to  Conduct  a Radio  Club  or  equivalent. 

4th.  10%  discount  on  any  book  on  wireless  published,  and  other  features  to  be  an- 
nounced later. 


Digitized  by  boogie 


October,  1916 


THE  WIRELESS  AGE 


77 


SPECIAL  NOTICE  REGARDING  CORRESPONDENCE. 

As  the  National  Amateur  Wireless  Association  is  in  no  sense  a money  making  enter- 
prise, and  as  the  nominal  dues  will  cover  a very  small  amount  of  handling  expense,  it 
is  desired  that  the  correspondence  be  limited  to  only  the  most  essential  necessities. 
A cordial  invitation  is  extended  to  all  club  officials  to  write  on  matters  pertain- 
ing to  organization.  This  invitation  also  includes  those  who  are  interested  in 
starting  new  clubs. 

Charters— Out  of  the  amount  paid  by  each  member  for  annual  dues,  it  is  purposed 
to  allow  organizations  that  have  become  part  of  the  National  Amateur  Wireless 
Association  a rebate  of  50  cents  out  of  each  $3.00  for  their  own  treasury — a fund 
to  take  care  of  local  expenses.  Please  note  that  this  is  a rebate,  not  a deduction. 
In  order  to  qualify  for  recognition  as  a unit  in  the  National  Amateur  Wireless 
Association,  a club  must  have  at  least  five  active  members  and  at  least  one- 
quarter  of  its  total  membership  become  members  of  the  National  Amateur  Wire- 
less Association.  Clubs  securing  a charter  will  have  representation  in  the 
National  Council;  this  means  that  they  elect  their  own  delegate  and  thus  secure 
a voice  in  the  management  of  the  Association  and  in  the  planning  of  its  future  devel- 
opment and  activities. 

Clayton  E.  Clayton,  Managing  Socrotary, 

450  4th  Avo.,  Now  York. 


Checks  and  money  orders  should  be  made  payable  to:  Natl.  Amateur  Wireless  Assn. 

APPLICATION  FOR  MEMBERSHIP. 

Clayton  E.  Clayton,  Managing  Secretary, 

NATIONAL  AMATEUR  WIRELESS  ASSOCIATION,  Date 

450  4th  Avenue,  New  York  City. 

As  I desire  to  receive  full  recognition  as  an  amateur  wireless  worker  of  the  United 
States,  I ask  the  privilege  of  enrollment  as  a Member  in  the  National  Amateur  Wireless 
Association  and  request  that  you  send  me  the  complete  Members’  Equipment  for  which  I 
enclose  herewith  remittance  of  $1.00  Initiation  Fee,  covering  Initial  Equipment,  and  $2.00 
for  First  Annual  Dues — or  $3.00  in  all.  Option.* 

I trust  that  you  will  act  upon  my  application  promptly  and  forward  the  equipment  to 
me  at  the  earliest  possible  date. 

My  qualifications  for  membership  are  given  in  blank  spaces  below. 

Signature  Age......  

Street  Address  

Town  and. State 

Please  credit  me  with  $ paid  for 

* Option. 

In  the  event  that  an  applicant  is  unable  to  send  the  entire  amount  of  the  memberakip  dues 
with  this  application,  the  figure  $8.00  may  be  crossed  out  and  $1.00  written  in  its  place.  This  wil1 
be  considered  *-n  agreement  on  the  part  of  the  applicant  accepted  for  Membership  that  the  balance 
of  dues  ($2.00)  will  be  paid  at  the  rate  of  50c  per  month  for  the  next  four  months,  at  which  time 
pin,  pennant  and  Certificate  of  Membership  will  be  issued.  The  other  equipment  will  be  sent  at  once. 

FILL  IN  ANSWERS  TO  THESE  QUESTIONS. 

1 —  Have  you  a Government  License  (give  number ) or  do  you  purpose  applying 

for  one? 

2 —  If  you  are  under  21  years  of  age,  give  names  of  two  adults  for  references  as  to 
character. 

Reference 

Reference 

3 —  If  you  are  a member  of  any  Local,  State  or  Interstate  wireless  club  or  association, 
give  its  name,  and  name  of  Secretary  with  address. 


4 —  Are  you  now  a subscriber  to  THE  WIRELESS  AGE? 

5 —  If  you  already  have  any  books  included  in  the  equipment,  state  which  ones 
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Call  Utter*  9PY 
S.  W.  PIERSON 

Gammllton.  Illinois 


) Awiteur#,- 

-Association  ^ 

A Directing  Organization  Dedicated  to  the 
Promotion  of  radio  Communication 


GUGLIELMO  MARCONI,  President 


Reduced  fac-simile  of  letter  head. 

For  Clubs  and  Members  of  National  Amateur  Wireless  Association 

The  following  list  of  items  of  optional  equipment  is  listed  at  cost  price  in 
order  to  give  members  and  clubs  of  the  Association  every  material  advan- 
tage in  the  way  of  a complete  equipment  that  may  be  desired.  Prices 
include  transportation  charges  to  5th  Parcels  Post  Zone.  Postage  extra 
to  6th,  7th  and  8th  Zones. 


LETTER  HEADS  AND  ENVELOPES: 

100  National  Association  Letter 
heads  with  imprint  of  member  at 
left  hand  side,  as  illustrated  above  75c 
Without  member's  imprint........  35c 

100  Envelopes  with  imprint 65c 

Special  prices  on  1000  Letter  Heads  to 
Clubs . 

MESSAGE  BLANKS: 

Pads  of  60.... 10c 


STATION  LOG  BOOK: 

A record  book  in  which  to  keep 
track  of  all  your  operations  and 

communications,  in  paper 15c 

in  cloth 30c 

RADIO  STATIONS  OF  THE  U.  S.: 

Call  list  issued  by  the  U.  S.  De- 
partment of  Commerce,  postpaid . . 18c 


PHOTOGRAPHS  AND  PICTURES: 

Photographs  of  important  sta- 
tions, such  as  Arlington,  Sayville, 
etc.,  9"  x 12",  each $1.00 

Half-tone  picture  of  G.  Marconi, 
suitable  for  framing 10c 

SOLID  GOLD  BUTTONS,  14  Karat 
N.  A.  W.  A.  emblem $1.76 

WIRELESS  MAP  OF  THE  WORLD 

in  colors  50c 

1916  YEAR  BOOK  OF  WIRELESS 
TELEGRAPHY  AND  TELEPHONY, 
published  at  $1.60,  special  to  mem- 
bers and  clubs  (1915  Ed.  75c).  . $1.35 

CLUB  PENNANTS:  Made  of  first  quality 
wool  bunting,  letters  and  emblem  sewed 
on  with  cut  outs  in  color  and  name  of 
club  added,  prices  on  application. 


Extra  pennants  for  members  80c  each 


Send  all 
orders  to 
Clayton  E.  Clayton, 

Managing  Secretary,  National  Amateur 

Wiraless  Association,  450  Fourth  Ave.,  N.  Y.  City. 
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A FRENCH  FIELD 
WIRELESS  STATION 
IN  USE  IN  THE  WAR 


Books  on  Wireless 

A list  of  some  of  the  best  books  pertaining  to  the  wireless  art.  We  have 
made  arrangements  whereby  we  can  supply  our  readers  with  any  book  on 

wireless  published  in  America  at  regular  published  price  plus  Postage  at  Parcels  , 

Post  rates.  See  weight  of  each  book.  Fractions  of  a pound  count  as  a full  . 
pound.  We  can  also  import  on  order  any  book  published  abroad.  Send  us  *1*1 
your  orders.  They  will  receive  prompt  attention.  fcf 

YEAB  BOOK  OF  WIRELESS  TELEGRAPHY  (1916)  pp.  1000.  Contains  a yearly  record  ^ fc  * 

of  the  progress  of  wireless  telegraphy;  complete  list  of  ship  and  shore  stations  throughout 
the  world,  their  call  letters,  wave-lengths,  range  and  hours  of  service,  and  articles  by  the 

greatest  authorities  on  vital  questions.  4 pounds $1.60  $8.26 

HOW  TO  CONDUCT  A BADIO  CLUB,  pp.  188,  116  illustrations,  E.  E.  Bucher.  Describing 
Parliamentary  Procedure  indoor  and  outdoor  experiments.  5.0C0-mile  Receiving  Set  and 
many  other  features.  1 pound  50  1.75 

HOW  TO  PASS  tr.  S.  OO V.  WIRELESS  EXAMINATION,  142  Actual  Questions  Answered' 

78  pp.  E.  E.  Bucher.  The  greatest  wireless  book  ever  published  for  amateurs  and  pros- 
pective wireless  operators.  1 pound .50  1,76 

LIST  OF  BADIO  STATIONS  OF  THE  WORLD,  220  pp.  Compiled  by  II.  M.  Short.  Resi- 
dent Inspector  U.  S.  A.  Marconi  International  Marine  Com.  Co.  The  only  complete  authori- 
tative call  list  published.  1 pound .50  1,76 

THE  ELEMENT ABY  PRINCIPLES  OF  WIBELES8  TELEGRAPHY,  new  and  revised 
edition,  pp.  160.  Ban  gay.  R.  D..  explains  in  the  simplest  possible  manner  the  theory  and 
practice  of  wireless  telegraphy.  Arranged  for  use*  as  a reference  book  for  amateur  students 

and  Hoy  Scouts.  1 pound .50  1.76 

THE  BOOK  OF  WIBELE88,  pp.  828.  819  illustrations;  Collins,  A.  Frederick.  An  excellent 
book  for  amateurs,  contemplating  building  their  own  stations,  gives  cost  of  installing  ready 
built  equipment  and  also  cost  of  material  for  building  your  own  equipment.  Special 

chapters  on  amateur  long  distance  receiving  sets,  with  costs  both  ways.  2 pounds 1.00  8.86 

HAND  BOOK  OF  TECHNICAL  INSTRUCTIONS  FOR  WIRELESS  TELEGRAPHISTS,  pp. 

896.  Hawkhead.  J.  S.  Covering  principally  the  practice  of  the  Marconi  Co.  abroad  and 

elementary  explanation  of  the  underlying  principles.  2 pounds 1.50  2.60 

TEXT  BOOK  ON  WIRELESS  TELEGRAPHY,  pp.  858.  Stanley,  R.  A text  book  cover- 
ing the  elements  of  electricity  and  magnetism,  with  details  of  the  very  latest  practice  in 
wireless  telegraphy  in  European  countries — recommended  to  all  workers  in  the  art  of  radio 

telegraphy.  2 pounds  2.25  8.86 

AN  ELEMENTARY  MANUAL  OF  RADIO-TELEGRAPHY  AND  RADIO-TELEPHONY 
FOR  STUDENTS  AND  OPERATORS,  pp.  860.  Fleming,  J.  A.  A splendid  treatise  for 
students  and  practical  operators.  New  and  revised  edition  (Sept.,  1916).  ihe  author  is  at  the 

front  with  the  English  army.  3 pounds 2.00  8.00 

WIRELESS  TELEGRAPH  CONSTRUCTION  FOR  AMATEURS,  pp.  800.  Morgan.  A.  P. 

The  construction  of  a complete  set  of  wireless  telegraph  apparatus  for  amateurs*  use. 

Recommended  to  beginners.  2 pounds  1.50  2.60 

PRACTICAL  USES  OF  THE  WAYEMETER  IN  WIRELESS  TELEGRAPHY.  Mauborgne, 

J.  O.  Originally  compiled  for  the  Officers  of  the  U.  S.  Signal  Corps;  comprises  an  explana- 
tion of  the  use  of  the  wavemeter.  1 pound 1.00  2.86 

EXPERIMENTAL  WIRELESS  STATIONS,  pp.  884.  Edelman.  Philip  E.  A book  for 
amateurs.  The  design,  construction  and  operation  of  an  amateur  wireless  station  in  com- 
pliance with  the  new  Radio  Law.  (Also  “Experiments”  by  Edelman,  $1.50).  2 pounds 1.50  2.60 

MANUAL  OF  WIRELESS  TELEGRAPHY  FOR  USE  OF  NAVAL  ELECTRICIANS, 

Revised  and  enlarged,  220  pp.,  120  illustrations,  by  Commander  S.  S.  Robinson,  U.  S. 

Navy.  Text  Book  and  practice  of  wireless  as  used  in  U.  S.  Navy.  Invaluable  to  pros- 
pective Navy  Radio  Operators  and  Electricians.  2 pounds 1.50  2.76 

THE  WIRELESS  TELEGRAPHISTS*  POCXETBOOX  OF  NOTES,  FORMULAE  AND  CAL- 
CULATIONS, pp.  847.  Dr.  J.  A.  Fleming.  Bound  in  full  flexible,  rich  blue  leather,  stamped 
in  gold,  with  round  corners  and  gold  edges.  A book  of  practical  working  formulae  and 
calculations  for  the  student  of  radio  telegraphy.  Bound  to  be  considered  an  indispensable 


part  of  the  working  equipment  of  every  wireless  student.  1 pound 1.50  2.60 

WIRELESS  TELEGRAPHY,  pp.  448,  461  Illustrations,  by  Dr.  J.  Zenneck.  Translated  from 
the  German.  The  work  is  the  most  scientific  and  thorough  that  has  appeared  on  this  subject. 

It  covers  all  phases  from  physical  principles  to  finished  commercial  apparatus.  3 pounds...  4.00  6.00 

PROCEEDINGS  OF  THE  INSTITUTE  OF  RADIO  ENGINEERS,  edited  by  Dr.  Alfred  N. 

Goldsmith.  Nos.  8 and  4—1918;  Nos.  1.  8.  8.  4.— 1914.  and  Nos.  8 and  4 for  1916  sold 

singly  at  $1.00  each.  (Vols.  *14-*16  Buckram  bound,  $6.00  each.)  Sub.  by  yr.  6 Nos 8.00  T.SS 


WIRELESS  TELEGRAPHY  AND  TELEPHONY,  pp.  418,  350  illustrations.  Eccles,  W.  H. 

A Handbook  of  Formulae,  Data  and  Information.  Also  gives  brief  accounts  of  the  position 
of  modern  thought  and  speculation,  includes  a number  of  detached  essays  on  subjects  that 
seem  to  have  been  neglected  hitherto.  Many  formulae  now  published  for  the  first  time. 

A number  of  Abacs  for  facilitating  the  rapid  application  of  formulae.  A novel  Abac  for  the 
calculation  of  wave-lengths  of  circuits.  The  information  is  classified  on  a simple,  definite 
system  and  the  scheme  of  cross-references  is  complete,  a copious  Index  and  a Cilossary  of 
the  Scientific  and  Technical  Terms,  Words  and  Phrases  used  in  Radio-telegraphy.  2 pounds.  3.50  4.60 
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1>  P M P '1X7’  A T Q When  your  subscription  expires  you  will  find  a renewal  blank 
u enclosed.  You  should  fill  out  and  return  same  with  remittance 
at  once  to  avoid  missing  a number.  Positively  no  copies  will  be  mailed  on  any 
subscription  after  same  expires  unless  renewed,  and  we  cannot  agree  to  begin  subscriptions 
with  back  numbers. 

PUAMPI?  A TYTYD  COO  Notify  us  promptly  of  any  change  in  your 

YJ ixIjUU  address,  giving  both  the  old  and  new  location. 
Since  our  mailing  list  for  each  issue  closes  the  20th  of  the  month,  changes  received  after 
that  date  must  necessarily  take  effect  with  issue  for  the  second  month  following.  Post- 
master as  well  as  Publisher  should  always  be  notified  of  changes  in  order  to  forward  mail 
sent  to  old  address. 
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Important  Announce 

To  Wire 


The  paper  on  which  THE  WIRELESS  AGE  is  printed  has  advanced 
during  the  past  year  over  ioo c/c  in  cost  to  us.  We  may  be  unable  to  hold 
our  present  subscription  price  much  longer.  An  advance  seems  inevit- 
able. For  a short  time  we  will  accept  subscriptions  at  old  rates.  See 
expiration  date  on  the  wrapper  enclosing  your  copy  of  THE  WIRE- 
LESS AGE.  From  now  up  to  November  30th  ONLY,  we  will  accept  a 
special  pre-publication  offer  made  below  for  our  new  books,  which  we 
will  soon  bring  out : — 

Dr.  Goldsmith  of  the  Institute  of  Radio  Engineers,  and  Director 
of  the  Radio  Laboratory  of  the  College  of  the  City  of  New  York, 
has  for  the  past  year  been  conducting  exhaustive  research  work  in 
Radio  Telephony.  He  has  spent  many  thousands  of  dollars  in  experi- 
mental work  and  he  has  made  discoveries  of  great  importance.  The 
results  of  this  research  work  will  be  presented  exclusively  in  THE 
WIRELESS  AGE  in  a series  of  articles  beginning  in  January,  1917, 
issue.  The  complete  series,  profusely  illustrated,  will  be  published  in 
book  form  early  in  1917.  This  book,  “Radio  Telephony/'  will  undoubt- 
edly be  accepted  as  the  AUTHORITY  on  wireless  telephony  at  the 
present  time.  The  price  of  the  book  is  purposely  placed  very  low  to 
insure  this  work  wide  distribution.  Price  in  cloth,  $1.00  per  copy.  Ready 
early  in  1917. 

Mr.  E.  E.  Bucher,  Instructing  Engineer  in  charge  of  the  Marconi 
School  of  Instruction,  has  just  completed  an  indispensable  book  for  all 
wireless  operators  and  amateurs  who  desire  to  know  what’s  what  in  the 
latest  and  most  advanced  commercial  wireless  practice.  The  book,  called 
“Practical  Wireless  Telegraphy,”  is  very  completely  illustrated,  and 
covers  descriptions,  instructions,  and  handling  of  all  the  newest  types  of 
commercial  apparatus,  much  of  which  is  just  going  into  use,  and  some  of 
which  will  not  be  actually  ready  for  use  until  1917.  This  book  is  a com- 
plete operators'  instruction  book  in  which  every  detail  the  commercial 
operator  needs  to  know  is  fully  and  thoroughly  covered;  generators, 
dynamos,  batteries,  high  frequency  alternators  to  Poulson  arcs — all  will 
be  fully  described  and  very  carefully  explained.  This  book  will  be 
adopted  as  the  official  text  book  of  the  Marconi  School  of  Instruction, 
and  will  undoubtedly  be  adopted  by  all  the  wireless  schools  in  the  coun- 
try. Priced  low  at  $1.00  per  copy  in  cloth.  Ready  about  December  1st. 
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Owing  to  the  fact  that  certain  statement#  and  expressions  of  opinion 
from  correspondents  and  others  appearing  in  these  columns  from  time 
to  time  may  be  found  to  be  the  subject  of  controversy  in  scientific 
circles  and  in  the  courts,  either  now  or  in  the  future,  and  to  some* 
times  involve  questions  of  priority  of  invention  and  the  comparative 
merits  of  apparatus  employed  in  wireless  signaling,  the  owners  and 
publishers  of  this  magazine  positively  and  emphatically  disclaim  any 
privity  or  responsibility  for  any  statements  of  opinion  or  partisan 
expressions  if  such  should  at  any  time  appear  herein. 


NOVEMBER,  1916 


Nation  Wide  Relay  for  N.  A.  W.  A. 

Members 


Under  Direction  of  National  Chief  of 
Relay  Communications  Members  are 
to  Send  Messages  Broadcast  from 
President  Wilson  as  a Preparedness  Test 


MEMBERS  of  the  National  Ama- 
teur Wireless  Association  are  to 
take  the  lead  in  a nation-wide  prepared- 
ness test  to  be  held  on  October  25, 
26,  and  27.  Under  the  leadership 
of  W.  H.  Kirwan  (9XE)  of  Rock  Island, 
111.,  who  has  been  appointed  National 
Chief  of  Relay  Communications  of  the 
N.  A.  W.  A.,  the  amateurs  will  be  or- 
ganized into  a relay  chain  to  broadcast 
throughout  the  country  messages  from 
President  Wilson.  The  great  organiza- 
tion of  licensed  amateur  stations  under 
N.  A.  W.  A.  control  will  be  placed  at  the 
disposal  of  the!  National  Chief  of  Relay 
Communications  and  selections  will  be 
made  from  the  list  to  establish  relay 
points. 

The  entire  country  will  be  divided  into 
circles  whose  diameter  will  be  the  send- 
ing radius  of  the  stations  officially  ap- 
pointed, the  circles  overlapping  and  con- 
necting up  all  the  strategic  points.  The 
messages  will  be  received  in  each  city 
and  town,  whereupon  each  operator  will 
file  a copy  of  the  message  with  the  post- 
master and  receive  a receipt  which  will 
insure  him  credit  for  the  work. 

The  national  relay  chief's  preliminary 
announcement  to  members  states: 
“Aside  from  the  novelty  of  the  thing, 
the  plan  has  many  advantages.  I have 
served  in  the  navy,  and  I am  a strong 
believer  in  preparedness. 

“The  sending  of  the  president's  mes- 
sages will  serve  to  get  every  amateur 
station  in  the  country  tuned  up  and 
ready  for  work.  Many  of  them  are 
ready  now. 

“Think  what  an  advantage  it  would 


be  in  case  of  invasion  to  have  all  of 
these  stations  ready  to  receive  the  first 
word  of  the  intent. 

“The  diameter  of  each  of  the  circles 
into  which  I have  divided  the  entire 
United  States  is  the  sending  range  of  the 
sender.  Every  circle  overlaps,  and  the 
best  station  has  been  picked  out  as  the 
most  strategic  point.  In  time  of  need, 
messages  could  be  delivered  to  either  the 
mayor  of  each  town  or  the  nearest  fort. 

“Among  the  stations  which  have  been 
enlisted  in  the  president's  campaign 
work,  are  the  big  stations  at  the  Illinois 
Watch  Co.,  Springfield,  111.,  Cornell, 
Harvard,  the  Georgia  School  of  Tech- 
nology at  Atlanta,  Iowa  State  Univers- 
ity, Ames  College,  Washington  Univers- 
ity at  St.  Louis,  University  of  North 
Dakota,  LTniversity  of  Michigan,  Catho- 
lic College  at  Corteau,  La.,  and  the  Uni- 
versity of  Pittsburgh. 

“Pittsburgh  will  work  its  new  5 k.  w. 
set  donated  recently  by  Andrew  Car- 
negie. Arrangements  have  also  been 
made  through  this  station  and  others 
for  sending  out  during  the  winter 
Thanksgiving  and  New  Year  greetings 
from  the  city  officials  of  Davenport  to 
those  all  over  the  country." 

Full  details  of  the  plan  will  appear  in 
the  forthcoming  issue  of  the  Associa- 
tion’s Monthly  Service  Bulletin.  Mean- 
while, members  whose  stations  have  not 
yet  been  listed  as  relay  points,  may  com- 
municate with  the  New  York  headquar- 
ters of  the  N.  A.  W.  A.  or  direct  with 
the  National  Chief  of  Relay  Communi- 
cations, 508  Best  Building,  Rock  Island, 
111.,  giving  full  particulars  of  equipment 
and  other  qualifications. 
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TALK  OF  WIRELESS  AT  TELEGRAPHERS’  REUNION 


MEN  prominent  in  various  walks  of 
life  attended  the  thirty-fifth  an- 
nual reunion  of  the  Old  Time  Telegra- 
phers and  Historical  Association  and 
the  fifty-fifth  anniversary  of  the  Society 
of  the  United  States  Military  Telegraph 
Corps  at  the  Hotel  Astor  on  September 
26th,  27th  and  28th.  Letters  of  regret 
from  Andrew  Carnegie,  president  of  the 
Old  Time  Telegraphers  and  Historical 
Association;  Theodore  N.  Vail,  Edward 
Lind  Morse,  Thomas  A.  Edison  and 
others  were  read  at  the  banquet  which 
was  held  on  the  evening  of  September 
28th.  Edward  J.  Nally,  vice-president 
and  general  manager  of  the  Marconi 
Wireless  Telegraph  Company  of  Amer- 
ica, a vice-president  of  the  Old  Time 
Telegraphers  and  Historical  Association 
and  chairman  of  the  Committee  on  Ban- 
quet, was  unable  to  be  present,  having 
sailed  for  England  on  September  1st. 

John  Bottomley,  vice-president  and 
secretary  and  treasurer  of  the  Marconi 
Company,  was  among  the  speakers  at 
the  banquet,  at  which  Melville  E.  Stone 
acted  as  toastmaster.  Mr.  Bottomley  re- 
lated the  early  history  of  wireless  and 
called  attention  to  the  fact  that  Great 
Britain  had  recently  passed  a law  re- 
quiring every  vessel  of  3,000  tons  burden 
or  over  to  carry  a full  radio  equipment. 

“It  is  estimated  that  in  Great  Britain 
alone  nearly  2,000  ships  not  now  equip- 
ped will  in  future  carry  wireless  instal- 
lations/’ said  Mr.  Bottomley.  “Similar 
laws,  or,  at  any  rate,  regulations,  have 
been  passed  in  Italy,  and,  it  is  believed, 
will  be  passed  by  all  other  nations.” 

In  regard  to  modern  developments  in 
wireless,  Mr.  Bottomley  said:  “High- 

power  stations  have  been  erected  in 
America,  England,  Italy,  and  Germany, 
and  daily  communication  is  had  between 
San  Francisco  and  Hawaii,  Nova  Scotia 
and  England,  New  York  and  Germany; 
in  fact,  the  wireless  system  has  been  the 
only  one  open  for  communication  with 
the  German  Empire  since  very  shortly 
after  the  outbreak  of  the  present  war. 

“In  addition  to  the  communications 
above  mentioned,  which  are  being  actu- 
ally carried  on  today,  tests  are  being 
made  between  the  Marconi  station  near 


Honolulu,  Hawaii,  and  the  Japanese 
Government  station  at  Funabashi,  near 
Tokio.  Test  signals  have  been  heard 
and  messages  passed  between  them,  but, 
at  the  present  moment,  the  stations  are 
not  yet  ready  for. commercial  business. 
In  the  immediate,  future,  however,  the 
United  States  will  undoubtedly  be  linked 
up  w’ith  the  Orient  by  means  of  the  Mar- 
coni wireless. 

“Reference  might  also  be  made  to  the 
high-power  stations  which  have  been  re- 
cently erected  by  the  Marconi  Company 
at  Belmar  and  New  Brunswick,  these  be- 
ing duplex  sending  and  receiving  sta- 
tions for  the  purpose  of  communicating 
with  England,  and  also  the  high-power 
stations  at  Chatham  and  Marion,  Mass., 
which  have  been  erected  for  the  purpose 
of  communicating  with  Norway.  These 
stations  were  ready  for  business  at  the 
opening  of  the  great  war,  but  as  the 
corresponding  foreign  stations  have  been 
kept  in  use  by  the  respective  govern- 
ments, no  actual  business  has  yet  been 
accomplished.  Extensive  tests  are  now 
in  progress,  and  as  a result  I may  safely 
say  that  as  soon  as  matters  quiet  down 
on  the  other  side,  communication  both 
with  England  and  Norway  will  be 
opened  up  with  the  general  public  in  the 
regular  commercial  way.” 

David  Homer  Bates,  who  as  a telegra- 
pher sat  at  the  side  of  Abraham  Lincoln 
to  receive  the  news  of  the  battle  of  Bull 
Run,  referred  to  wireless  in  his  address 
delivered  on  the  first  day  of  the  reunion. 

“What  is  the  meaning  of  our  re- 
union?” he  said.  “Is  it  not  that  we  may 
renew  old  friendships  of  our  early  d^ys, 
make  new  ones,  recount  the  marvelous 
achievements  of  the  telegraph  and  its 
blood  sister,  the  Marconi  wireless,  and 
its  first  cousin,  the  telephone,  and  get  a 
new  grip  on  life?” 

Those  attending  the  reunion  journeyed 
to  the  Edison  laboratory  at  West  Orange, 
N.  J.,  on  September  27th,  where  Mr. 
Edison  addressed  them  by  telegraph. 

Lee  Lemon,  superintendent  of  the 
Trans-Oceanic  Division  of  the  Marconi 
Wireless  Telegraph  Company  of  Amer- 
ica, and  William  E.  Yansize,  patent  at- 
torney of  the  company,  attended  events 
incidental  to  the  reunion. 
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Court  Awards  Vacuum  Valve 
Decision  to  Marconi 


Controversy  Over  Fleming  Valve  and  de  Forest  Audion  Decided 
by  Judge  Mayer  and  de  Forest  Declared  an  Infringer 


THE  contention  of  the  Marconi  Wire- 
less Telegraph  Company  of  Amer- 
ica that  the  deForest  Radio  Telephone 
and  Telegraph  Company  had  infringed 
its  rights  to  the  sole  use  and  ownership 
of  the  patent  covering  the  Fleming  de- 
tector was  sustained  on  September  20  in 
an  opinion  written  by  Judge  Julius  M. . 
Mayer  of  the  Federal  District  Court,  of 
New  York. 

Judge  Mayer's  opinion  made  clear  at 
the  outset  the  court's  conception  of 
theory  versus  fact. 

“Whatever  differences  may  exist  be- 
tween men  of  science,"  it  read,  “in  re- 
spect of  the  theories  by  which  they  ac- 
count for  the  movement  and  action  of 
the  unseen  forces  about  which  so  much 
has  been  testified  and  argued  in  this  case, 
the  solution  of  the  points  of  the  con- 
troversy with  a single  exception  is  not 
difficult.  This,  because  courts,  in  an  art 
of  this  kind,  place  their  decisions  upon 
things  demonstrable  and  cannot  specu- 
late as  to  theories  in  regard  to  which 
there  is  not  a common  agreement  among 
recognized  authorities.” 

It  then  pointed  out  that  in  endeavoring 
to  resist  the  Marconi  attack,  the  deForest 
interests  had  proceeded  on  the  theory  that 
beginning  with  his  parent  patent  No. 
979275  antedating  Fleming,  deForest 
gradually  developed  his  conception  until 
finally  it  found  practical  exemplification 
in  the  two  so-called  three  electrode 
“Audion"  devices  as  to  which  plaintiff 
had  confessed  judgment.  “In  line  with 
this  plan  of  defense,"  notes  the  opinion, 
“defendants  have  elaborately  built  up  an 
unsteady  theoretical  structure  and  upon 
this  have  superimposed  an  observatory 
from  which  they  can  see  in  the  mind's 
eye  only  that  which  they  call  ‘Audion’ 

• action." 

The  Judge  then  considered  the  vacuum 


valves  as  detectors,  and  the  various  forms 
of  receiving  devices  which  preceded 
them.  “As  the  practical  radio  art  de- 
veloped, there  was  a constant  effort  to 
improve  the  detector  in  three  directions; 
first;  and  most  important,  in  sensitiveness 
to  received  signals;  secondly,  in  reliabil- 
ity, and  thirdly,  in  ease  of  manipulation 
by  the  receiving  operator. 

“There  were  many  types  of  detectors 
prior  to  Fleming,  the  most  useful  of 
which  were  known  as  the  coherer,  the 
microphone,  the  magnetic,  the  electrolytic 
and  the  crystal. 

“Some  detectors,  such  as  that  of  Hertz 
and  the  hot  wire  barreter  of  Fessenden, 
were  never  of  any  commercial  utility 
and  may  be  disregarded. 

“The  crystal  detector,  particularly  be- 
cause of  ruggedness  of  material,  is  still 
in  extensive  use  but,  as  is  generally  ac- 
cepted and  was  fully  demonstrated  in 
the  court  room,  it  is  somewhat  unsatis- 
factory by  the  reason  of  the  necessity 
of  taking  time  to  feel  around,  as  it  were, 
sometimes  for  a sensitive  point  and  some- 
times for  the  best  point  on  the  crystal 
and  the  liability  that  such  a point  m^y  be 
destroyed  or  its  sensitiveness  impaired 
by  a strong  incoming  signal,  by  static  or 
by  the  local  sending  station. 


Fleming  Used  Incandescent  Lamp 
First 


“These  criticisms  or  defects  of  one 
kind  or  another  in  the  detectors  prior  to 
Fleming — or  since,  for  that  matter — will 
be  fully  appreciated  when  it  is  realized 
that  efficiency  in  this  art  consists  in  at- 
taining accuracy  and  quickness  in  recep- 
tion of  signals  as  well  as  distance,  wheth- 
er the  radio  message  is  across  the  ocean 
from  one  merchant  to  another,  from  a 
vessel  in  distress  calling  for  help  from 
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land  or  sea,  or  from  a naval  officer  to  the 
ships  under  his  command. 

“With  the  state  of  the  art  as  briefly 
outlined,  supra , John  Ambrose  Fleming 
disclosed  the  incandescent  lamp  detector. 
While  the  United  States  patent  applica- 
tion was  filed  April  19,  1905,  the  effec- 
tive date  is  that  of  the  British  specifica- 
tion filed  November  16,  1904. 

“Fleming  is  a British  scientist  of  the 
highest  standing  and,  as  appears  from  his 
patent  and  his  papers  read  before  learned 
societies,  is  and  long  has  been  recognized 
as  a man  of  major  accomplishments  with 
the  ability  to  make  clear  what  he  intends 
to  convey. 

“Stripped  of  technical  phraseology, 
what  Fleming  did  was  to  take  the  well 
known  Edison  hot  and  cold  electrode  in- 
candescent electric  lamp  and  use  it  for 
a detector  of  radio  signals.  No  one  had 
disclosed  nor  even  intimated  the  possibil- 
ity of  this  use  of  a device  then  long 
known  in  another  art.  Cohering  filings, 
magnets,  electrolytes  and  sensitive  crys- 
tals, at  that  time , failed  to  give  any  hint 
of  the  utility  in  this  art  of  the  Edison 
lamp." 

Clearly  a Valuable  Invention 

The  opinion  then  discusses  the  theoreti- 
cal considerations  which  led  to  Fleming's 
conclusions  respecting  the  invention's 
utility  as  a detector,  summarizing  as  fol- 
lows : 

“Whether  right  or  wrong  in  his  theory, 
the  result  of  Fleming's  invention  was  to 
give  the  art  a new  valuable  and  easily 
obtainable  detector,  which  has  gone  into 
important  commercial  use.  This  Fleming 
detector  is  highly  sensitive,  quickly  ad- 
justed by  an  operator  of  even  inferior 
skill  and  only  momentarily  disturbed  by 
static  or  strong  signals.  The  thorough- 
ness and  earnestness  of  this  litigation  is 
its  most  significant  testimonial.  Nothing 
in  the  prior  art  urged  by  defendants  in 
negation  of  invention  calls  for  extended 
discussion.  The  Tesla  patent  (No.  645,- 
576)  and  the  Fessenden  patents  (Nos. 
706,742;  706,743  and  706,744)  were  far 
removed  from  the  incandescent  lamp  and 
were  commercially  useless;  and,  nothing 
could  be  learned  for  this  purpose  from 
the  Valbreuze  and  Zehnder  tubes. 

“Rectifiers  of  low  frequency  oscilla- 


tions, such  as  those  of  Wehnelt  and 
Cooper-Hewitt,  taught  nothing.  These 
are  rectifiers  for  commercial  power  fre- 
quencies and  it  was  not  common  knowl- 
edge, as  of  Fleming's  date,  that  rectifiers 
of  low  frequency  oscillations  would  rec- 
tify radio  waves  nor  is  it  a fact  that  all 
rectifiers  of  low  frequencies  are  likewise 
rectifiers  of  radio  high  frequencies. 

“In  the  absence  of  a well  accepted 
theory  of  operation  which  needed  merely 
some  physical  embodiment  and,  in  the 
absence  also  in  the  art  of  the  physical 
device  itself,  at  a time  when  men  of  great 
skill  were  constantly  endeavoring  to 
bring  forth  an  advance  in  this  branch  of 
the  art,  the  contribution  of  Fleming  was 
clearly  invention  and  is  entitled  to  liberal 
interpretation  and  consideration — unless 
impeded  by  deForest." 

In  relation  to  the  application  for  the 
parent  patent  of  deForest  No.  979,275, 
of  November  4,  1904,  it  was  decided  by 
Judge  Mayer  that  “nowhere  is  there  a 
suggestion  of  an  incandescent  electrode. 
On  the  contrary,  in  the  specification  and 
the  drawings  it  is  entirely  apparent  that 
deForest  pointed  out  only  what  the  lay- 
man understands  as  heating  gas."  A re- 
view of  the  claim  made  is  followed  by 
this  conclusion:  “Translated  into  plain 

English,  this  meant,  “I  will  try  to  make 
the  gas  conductive  between  two  elec- 
trodes by  heating  it  to  the  dissociating 
point." 

“It  was  attempted  to  read  incan- 
descence into  the  specification  or  rather 
to  infer  much  that  later  knowledge  has 
taught,  but  incandescence  had  long  been 
a word  of  art  and  Fleming  had  no  trou- 
ble in  using  it  either  in  his  specification 
or  his  Royal  Society  paper.  Why  not 
deForest?  Merely  because  the  incan- 
descent lamp  detector  was  the  farthest 
from  his  thoughts." 


Entitled  To  Use  Local  Battery 


In  considering  what  Judge  Mayer 
termed,  “the  only  substantial  question  in 
the  case — the  infringement  claimed 

against  defendants,"  the  opinion  cites  the 
claims  of  the  Fleming  patent : a broad 
claim  for  the  incandescent  lamp  as  a 
radio  detector  and  another  covering  its 
application  to  a radio  system;  i.  c.,  a 
local  circuit  containing  means  for  detect- 
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in g a continuous  (direct)  current  such 
as  a telephone  or  galvanometer  and 
means  of  impressing  high  frequency  os- 
cillations on  the  detector,  such  as  the 
secondary  of  the  oscillation  transformer. 

‘Tleming’s  theory,  as  has  already  been 
stated,  was  that  of  rectification,”  the  de- 
cision notes,  “while  defendants  account 
for  the  action  of  their  ‘Audion’  on  the 
theory  that  it  is  a telephone  relay  or, 
in  other  words,  that  its  products  are  al- 
ternating currents  of  ‘Audio’  frequency 
and  of  the  local  energy  and  not  of  the 
‘input’  energy. 

“As  a result  of  these  differences,  the 
effect  and  relation  of  the  local  battery 
was  one  of  the  sharply  contested  points 
in  controversy. 

“It  was  satisfactorily  proved  that  for 
some  reason  not  yet  understood,  incan- 
descent lamps  possess  idiosyncrasies  of 
operation,  as  demonstrated  by  a batch  of 
a dozen  lamps  of  identical  dimensions 
made  of  identical  stock,  pumped  at  the 
same  time  for  a vacuum  and  sealed  at 
the  same  time. 

“Of  these,  some  worked  best  at  the 
negative  end;  i . e.,  without  a battery, 
some  with  a small  amount  of  battery, 
some  with  a battery  equal  to  the  battery 
for  lighting  the  filament  and  some  with  a 
battery  in  addition  to  that  used  for  light- 
ing the  filament. 

“While,  with  care  and  time,  lamps 
could  be  selected  which  would  work  best 
without  a local  battery,  such  a course 
would  obviously  be  foolish  commercially 
and  unnecessary,  when  a simple  and  well 
known  means  could  be  employed  to 
utilize  all  the  lamps,  whatever  their 
idiosyncrasies.  This  means  was  a local 
battery,  and  a potentiometer,  whereby  a 
varying  local  potential  may  be  applied 
to  the  lamps.  The  potentiometer  is  a re- 
sistance connected  across  the  lighting 
battery  of  the  detector  so  that  any  frac- 
tion of  the  lighting  battery  may  be 
tapped  off  and  applied  to  the  local  circuit. 
The  local  battery  is  used  to  bring  the 
lamp  detector  to  the  sensitive  point  of  its 
characteristic  curve  and  the  potentio- 
meter is  the  simple  and  effective  device 
which,  varying  the  local  battery,  accom- 
plishes this  task. 

“Nearly  all  prior  art  detectors  were 
used  in  this  way — the  coherer  of  Mar- 


coni and  Lodge ; the  microphone  of 
Hughes  and  Branley;  the  electrolytic  of 
Fessenden,  V reeland  and  others  and  the 
crystal  of  Bose. 

“The  use  of  the  local  battery  to  locate 
the  sensitive  point  on  the  characteristic 
curve,  was  well  known  and  accepted  as 
of  Fleming’s  time  and,  as  appears  by  his 
1905  lecture,  was  fully  understood  by 
him. 

“Plaintiff  is  undoubtedly  entitled  to  use 
the  Fleming  detector  with  a well  known 
instrumentality  and,  therefore,  to  employ 
the  variable  local  battery ; for  practically 
all  the  prior  art  detectors  required  local 
batteries  to  locate  the  operating  points. 
Plaintiff  is  likewise  entitled  to  use  the 
Fleming  device  in  the  ordinary  detector 
circuits  of  the  prior  art.  The  circuits  of 
the  Marconi  patent  No.  627,650  are  the 
specific  circuits  which  plaintiff  has  used 
and  the  modern  operative  Fleming  device 
has  simply  been  substituted  for  the  co- 
herer in  old  and  familiar  circuits.” 

De  Forest  Experiments  Followed 
Fleming  Articles 

Several  pages  in  the  opinion  are  de- 
voted to  comparison  of  the  P.  N.  Type 
Audion  deForest  Detector  with  the 
Fleming  valve  detector  and  it  is  noted 
that  both  sides  agreed  the  deForest  two- 
element  and  three-element  bulbs  operate 
on  the  same  principle.  It  is  also,  in 
Judge  Mayer’s  opinion,  “established 
with  reasonable  certainty”  that  the  de- 
Forest device,  in  order  to  operate,  must 
have  a heated  electrode  connected  to  the 
negative  terminal  of  the  local  battery. 
Reviewing  the  theory  that  the  local  bat- 
tery changes  the  mode  of  operation  of 
the  incandescent  lamp  from  rectifier  to 
relay,  Judge  Mayer  observed  that  in 
many  experiments  and  much  testimony  it 
had  not  been  satisfactorily  demonstrated. 
The  opinion  continues: 

“In  order  to  reconcile  the  explanation 
of  the  action  of  the  deForest  grid  de- 
tector with  the  language  of  deForest’s 
earlier  patents  so  as  to  work  out  the  idea 
that  deForest’s  two  and  three  electrode 
detectors  were  simply  the  logical  develop- 
ment of  an  original  thought,  Pickard 
advanced  the  theory  that  the  action  of 
the  deForest  grid  was  by  ionization  by 
impact  and,  therefore,  that  it  was  neces- 
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sary  to  have  a local  battery  to  impel 
electrons  at  a high  speed  on  their  journey 
of  succeeding  collisions. 

“But  this  theory  is  shattered  or  at 
least  impaired  by  the  tests  which  showed 
that  when  ionization  by  impact  occurred 
the  detector  showed  a blue  glow  and 
stopped  operation.  If  anything  was 
shown  in  this  regard  it  was  rather,  as 
plaintiff  contends,  that  the  device  oper- 
ates in  spite  of  and  not  because  of  ioni- 
zation by  impact.” 

In  awarding  the  decision  to  the  Mar- 
coni Company  the  opinion  observes: 

“Within  the  limits  of  an  opinion  it  is, 
of  course,  impossible  to  analyze  at  length 
a mass  of  experiments,  tests  and  theses 
and  an  infinity  of  detail  necessarily  in- 
volved in  the  testimony  of  experts  in  an 
art  of  this  kind;  but  ****** 
the  physical  facts  all  support  plaintiff’s 
claims. 

“Here,  as  is  so  often  the  case  in  law 
suits,  resort  is  had  to  the  story  of  events 
and  the  outcroppings  of  human  nature. 

“DeForest  had  long  been  proceeding 
on  a theory  different  from  that  of  Flem- 


ing. Having  read  Fleming’s  article,  he 
began  to  experiment  with  the  incandes- 
cent lamp.  He  probably  doubted  its 
efficacy  at  first  but  within  a very  short 
space  of  time — perhaps  a week,  perhaps 
a month — he  changed  his  mind  and,  dis- 
covering that  Fleming  was  right,  wrote 
his  solicitor,  after  he  had  filed  his  appli- 
cation for  No.  824,637  that  the  ‘new  re- 
ceiver is  the  best  yet.’  Thereafter,  he 
used  the  language  of  the  incandescent 
lamp  and  in  an  address  on  October  20, 
1906,  before  the  American  Institute  of 
Electrical  Engineers,  really  described 
fundamentally  the  Fleming  lamp  detector 
although  using  phraseology  which  has 
since  become  Audifcn  vocabulary.  Thus, 
the  physical  ocular  fact  is  that  in  the  al- 
leged infringing  P.  N.  device,  the  Flem- 
ing detector  and  not  the  Bunsen  burner 
is  used  and  the  broad  Claim  No.  1 of  the 
Fleming  patent  is  infringed,  precisely  the 
same  as  if  a patented  crystal  has  been 
placed  in  some  old  or  new  type  of  cir- 
cuit with  a local  battery — such,  for  in- 
stance, as  the  Weagant  and  Armstrong 
circuits.” 


Many  Sets  Ordered  from  American  Marconi  Co. 


THE  rapidly  increasing  importance 
of  wireless  telegraphy  in  war  time 
is  illustrated  in  the  announcement  made 
recently  by  the  Marconi  Wireless  Tele- 
graph Company  of  America  that  an  or- 
der had  been!  received  from  the  English 
Marconi  Company,  asking  for  urgent  de- 
livery of  250  wireless  sets  of  the  cargo 
vessel  type.  These  equipments  are  of 
American  design  and  similar  to  those  re- 
cently ordered  from  the  American  Mar- 
coni Company  by  Belgium  and  Italy. 

It  is  announced  also  that  the  United 
States  Navy  has  just  ordered  two  direc- 
tion finders  for  installation  on  the  U.  S. 
S.  Pennsyl vania  and  the  U.  S.  S.  Bir- 
mingham. This  apparatus  is  used  as  a 
wireless  compass  in  determining  the 
direction  and  latitude  and  longitude  of 
wireless  stations,  also  as  detector  of  the 
approach  of  vessels  in  fog.  A high- 
power  wireless  telegraph  set  has  also 
been  ordered  by  the  Navy  for  a shore 


station,  and  four  special  type  receiving 
sets  are  under  construction,  together 
with  twenty-nine  transformers  for  high- 
power  equipments. 

Additional  wireless  telegraph  equip- 
ment required  under  the  new  Navy  pro- 
gram includes  seventy-five  aeroplane 
sets  and  ninety  small  powered  equip- 
' ments.  Orders  will  soon  be  placed,  it 
is  understood,  for  126  receiving  sets  for 
long  and  short  distance  work  and  forty 
additional  sending  and  receiving  equip- 
ments of  varying  ranges. 

The  United  States  Signal  Corps  has 
given  the  Marconi  Company  orders  to 
assemble  at  its  factory  ten  2 k.  w.  radio 
tractor  equipments.  The  tractors  will 
include  complete  sending,  receiving,  aer- 
ial and  counterpoise  devices. 


An  order  has  also  been  received  from 
the  Italian  Marconi  Company  calling  for 
delivery  of  fifty  sets  of  J/±  k.  w.  power. 
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The  Raid  of  the  U-53 


Quick  Response  to  Wireless  Appeals  of  Six  Ships  Sunk  by  German  Sub- 
marine off  the  New  England  Coast 


WIRELESS  telegraphy,  conveying 
a message  that  the  German  sub- 
marine raider  U-53  had  sunk  six  steam- 
ships off  the  New  England  coast  on  Oc- 
tober 9,  brought  the  first  news  that  un- 
derseas craft  warfare  had,  been  brought 
to  the  shores  of  the  United  States.  It 
was  wireless  also  that  started  a flotilla 
of  United  States  destroyers  and  the 
American-Hawaiian  liner  Kansan  steam- 
ing full  speed  to  the  rescue  of  the  pas- 
sengers and  seamen  of  the  vessels  tor- 
pedoed by  the  submarine.  All  of  the 
216  passengers  and  seamen  on  the  sunken 
vessels  were  saved. 

The  U-53,  after  a short  stay  at  New- 
port, left  on  October  7,  having  accom- 
plished her  ostensible  mission  of  deliver- 
ing a letter  for  Ambassador  von  Bern- 
storff.  The  first  intimation  that  her 
visit  to  American  waters  was  not  entirely 
a peaceful  one  was  contained  in  a wire- 
less message  from  Captain  Smith  of  the 
Kansan,  asking  why  a German  submarine 
had  halted  him  on  October  8 near  the 
Nantucket  Shoals  lightship.  Captain 
Smith,  after  stating  his  nationality,  had 
been  permitted  to  continue  his  voyage. 

Then  came  other  wireless  messages 
telling  of  the  attack  on  the  British 
freighter  West  Point,  the  British  freight- 
er Strathdene,  the  Norwegian  freighter 
Christian  Knudsen,  the  British  passen- 
ger liner  Stephano,  the  Dutch  freight- 
er Bloomersdijk,  and  the  British  freight- 
er Kingston.  Following  these  mes- 
sages, seventeen  destroyers  set  out 
from  Newport  to  the  rescue.  The 
Jarvis  was  the  first  boat  to  get  away  and 
the  others  followed.  These  were  the 
Drayton,  the  Ericsson,  the  O’Brien,  the 
Benham,  the  Cassin,  the  McCall,  the 
Balch,  the  Porter,  the  Fanning,  the 
Paulding,  the  Windlow,  the  Aylwin,  the 
Cushing,  the  Cummings,  the  Conynghani 
and  the  Melville.  Soon  after  the  de- 
stroyers had  left  the  bay  a wireless  came 
from  the  Nantucket  Shoal  Lightship 
saying  that  twenty  of  the  crew  from  the 


Strathdean  had  been  taken  on  board  the 
lightship.  Admiral  Gleaves,  who  was 
keeping  in  touch  with  the  fleet  by  wire- 
less from  the  radio  room  of  the  flag- 
ship, directed  the  destroyer  nearest  the 
lightship  to  take  those  rescued  on  board 
and  transfer  them  to  the  Melville.  While 
the  work  of  rescue  was  proceeding  a 
series  of  messages  from  the  commanders 
of  the  destroyers  was  received.  In  them 
was  contained  every  incident  and  every 
bit  of  information  that  the  commanders 
could  obtain. 

The  first  call  sent  by  Oscar  B.  Hanson, 
Marconi  operator  on  the  liner  Stephano, 
which  was  steaming  from  Newfoundland 
ports  to  New  York,  read  as  follows: 

“ S O S.  Am  being  torpedoed.  Ameri- 
can passengers.” 

One  of  the  destroyers  flashed  the  fol- 
lowing in  reply: 

“We  are  coming  to  your  assistance.” 

Hanson  said  that  he  had  received  a 
wireless  message  ^previous  to  the  tor- 
pedoeing  of  the  Stephano,  saying  that 
the  West  Point  had  been  attacked  by  a 
submarine.  The  Stephano’s  officers  paid 
little  attention  to  the  message  as  the  liner 
was  steaming  away  from  the  position 
named  as  the  scene  of  the  disaster.  Then 
another  wireless  was  received,  this  mes- 
sage having  been  relayed  from  the  West 
Point  itself.  Afterward  came  word 
from  the  Kansan  to  the  effect  that  she 
intended  to  change  her  course  and  go  to 
the  aid  of  the  West  Point.  Later,  Han- 
son said,  the  Kansan  was  sighted  by  the 
Stephano  and  the  latter  was  again  asked 
if  she  were  going  to  the  aid  of  the  West 
Point.  A short  time  afterward  the 
Stephano  was  attacked. 

Marconi  Operator  Arthur  Gray  of  the 
Christian  Knudsen,  in  describing  his  ex- 
perience to  a correspondent  in  Newport, 
said : 

“We  heard  the  sound  of  firing  some 
time  before  the  submarine  hove  in  sight, 
( Continued  on  page  9 7) 
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DEATH  OF  GENERAL 
ZABRISKIE 

Brigadier  General  Andrew  C.  Zabris- 
kie,  commanding  the  Junior  American 
Guard,  with  which  the  National  Ama- 
teur Wireless  Association  is  affiliated  in 
military  signal  corps  work,  died  on  Sep- 
tember 15  at  his  country  home,  Blithe- 
wood,  at  Barrytown-on-Hudson.  At  the 
funeral  services  held  in  New  York,  the 
escort  of  honor  was  composed  of  mem- 
bers of  the  Junior  American  Guard,  the 
71st  Regiment,  N.  G.  N.  Y.,  and  the 
Veteran  Corps  of  Artillery.  The  escort 
accompanied  the  funeral  cortege  to  the 
grave  at  Woodlawn  Cemetery  and 
closed  the  services  with  a salute  from 
the  firing  squad  and  the  blowing  of 
“Taps”  from  the  bugle. 

Among  the  officers  accompanying  the 
escort  of  honor  were  Major  F.  L.  V. 
Hoppin,  Adjutant  General,  First  Brigade 
New  York  Militia;  Major  William  H. 
Elliott,  Adjutant  General,  Junior  Amer- 
ican Guard,  and  Major  J.  Andrew 
White,  Chief  Signal  Officer. 

General  Zabriskie  was  born  in  New 
York  City  sixty-four  years  ago,  and  was 
a son  of  the  late  Christian  A.  Zabriskie 
and  Mrs.  Sarah  J.  Titus  Zabriskie.  He 
was  a member  of  one  of  this  country's 
oldest  families,  being  a descendant  of 
Albrecht  Zaborowsky,  who  landed  from 
the  ship  Fox  in  1662.  He  was  educated 
in  private  schools  and  was  graduated 
from  the  School  of  Mines,  Columbia 
University.  He  became  a member  of 
the  Seventh  Regiment,  N.  Y.  N.  G.,  in 
1873.  Afterward  he  served  as  inspec- 
tor of  rifle  practice  for  the  Seventy-first 
in  which  he  was  captain  of  Co.  C.  He 
resigned  from  the  regiment  in  1897.  He 
took  considerable  interest  in  politics  in 
Dutchess  County,  being  a member  of  the 
Democratic  State  Executive  Committee 
and  chairman  of  the  Dutchess  County 
Board  of  Supervisors. 

Mr.  Zabriskie  was  well  known  in 
charitable  work  and  was  vice-president 
of  the  Hospital  and  House  of  Rest  for 
Consumptives,  a trustee  of  the  Shelter- 
ing Arms  and  of  the  Parochial  Fund  of 
the  Protestant  Episcopal  Church  and 
president  of  the  Board  of  Trustees  of 
the  Church  of  St.  John  the  Evangelist, 


at  Barrytown-on-Hudson.  He  was  one 
of  New  York  City's  largest  real  estate 
owners,  spending  much  of  his  time  at 
his  offices  at  No.  52  Beaver  street,  caring 
for  his  estate.  He  was  a director  of 
the  Poughkeepsie  Trust  and  the  Bonner 


Brig-Gen.  Andrew  C.  Zabriskie 

Brick  Companies.  For  ten  years  he  was 
president  of  the  American  Numismatic 
and  Archaeological  Society.  He  was  a 
member  of  the  Union,  Metropolitan, 
Army  and  Navy  and  other  clubs. 


CLUB  GIVES  LAWN  FETE 

The  Mahoning  Valley  Radio  League, 
Niles,  Ohio,  gave  a lawn  fete  on  August 
5 for  the  purpose  of  raising  funds  for  the 
purchase  of  instruments.  A complete 
sending  and  receiving  set  was  in  opera- 
tion and  an  undamped  receptor  <>f  the 
“beat”  circuit  was  also  employed. 
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The  Phantom  Call 

A Fiction  Story 

By  Magda  Leigh 

Copyright  Seven  Seaj  Co. 


IF  you  have  never  come  into  the  fog 
off  the  California  coast  you  don’t 
know  what  fog  is!  Man,  you  can  reach 
out  and  get  solid  handfuls  of  it!  Well — 
almost ! 

And  the  s.  s.  Amador  had  had  three 
steady  days  of  it.  Lord,  but  we  were 
a restless  lot!  and  we  hugged  the  haze- 
filled  warmth  of  the  smoking-room  and 
the  cheer  of  its  clinking  glasses.  If  it 
hadn’t  been  for  the  Purser,  with  his 
never- failing  stock  of  yarns,  I don’t  know 
what  would  have  become  of  us. 

But  now  the  Purser  was  busy.  We 
were  nearing  the  Golden  Gate,  and  he 
had  his  manifests  and  other  papers  to  get 
into  shape.  When  we  had  tired  of  cards 
and  the  eternal  war  arguments,  we  found 
ourselves  sadly  missing  our  entertaining 
companion. 

It  just  happened  that  I looked  up  in 
time  to  catch  a peculiar  little  twinkle 
in  the  eyes  of  the  ship’s  doctor — a dark, 
silent  man,  named  Brooks,  who  invaria- 
bly sat  with  us,  listening  to  our  chatter 
from  his  special  corner  of  the  settee,  but 
saying  little,  if  anything. 

“If  it’s  funny,  for  the  love  of  heaven, 
tell  it  to  us,  Doctor!’’  I burst  out.  The 
eternal  fog-whistle  was  beginning  to 
wear  on  my  nerves. 

The  ship’s  doctor  looked  over  at  me, 
mildly  surprised,  his  brown  eyes,  how- 
ever, still  twinkling. 

“If  what’s  funny?’’  he  asked,  quietly. 
“Whatever  you’re  thinking  of,  that 
makes  you  laugh  with  your  eyes !”  I 
snapped  in  reply. 

“I  was  thinking  of  humanity.”  He 
paused.  Then  he  added,  quizzically : 
“And  as  for  that,  I don’t  know  that 
there’s  anything  funnier  than  humanity 
— certainly  there’s  nothing  more  inter- 
esting !” 

We  looked  at  him,  speculatively.  “In 
your  business,  you  must  have  an  al- 
mighty good  chance  to  study  it !’’  Van 
Norden  exclaimed. 


“Ha!”  The  brown  eyes  snapped. 
“Every  case  I have  is  a human  docu- 
ment. And  out  here/ at  sea,  I find  my 
cases  so  much  more  interesting,”  he  con- 
tinued, thoughtfully.  “There  seems  to 
be  something,  out  here,  that  plays  Merry 
Xed  with  most  people’s  characters.  The 
sea  humanises  people.  It  makes  ’em  un- 
fold, blossom,  branch  out.  Where  I, 
perhaps,  touch  only  lightly  on  the  per- 
sonal end  of  a case,  ashore,  out  here  I 
have  the  full  document  from  cover  to 
cover,  with  preface,  illustrations  and  ap- 
pendices thrown  in !” 

“Good  heavens!”  Van  Norden  stared. 
“Do  you  mean  to  say  you  are  an  en- 
thusiast over  seafaring  life?” 

“Why  not?”  the  Doctor  smiled  amia- 
bly. “I  care  for  nothing  so  much  as 
studying  the  human  in  the  raw — and 
that’s  how  I get  him,  out  here!” 

“How  delightful!”  Greene  murmured, 
appreciatively.  “We’ve  heard  the  Skip- 
per calling  this  a ‘dog’s  life’;  we’ve  lis- 
tened to  ihe  Chief’s  lament  about  the 
amount  of  coal  this  ‘old  hooker’  con- 
sumes; we’ve  condoled  with  the  Mate 
because  he  swears  he  can’t  keep  his  paint 
clean,  what  with  kids  with  pencils  and 
men  with  penknives;  and  we’ve  even  sat 
up  nights  with  Sparks,  and  helped  him 
cuss  static!  At  last,”  he  grinned  at  us, 
“we  meet  that  rare  bird — a seafaring 
man  who  likes  seafaring!” 

We  all  laughed  and  turned  to  the  doc- 
tor. There  was,  however,  no  answering 
smile.  He  was,  for  the  moment  serious. 

“Static!”  he  murmured.  “It’s  a queer, 
uncanny  thing — static  !”  His  voice 

dropped,  as  if  he  were  talking  to  him- 
self. “It’s  what  finished  young  DeWitte 
static  that  smashed  his  conscience  with 
its  phantom  call.  That  was  a human 
document  worth  reading!” 

And  then,  to  our  utter  amazement,  he 
squared  away  and  spun  us  the  yarn. 

Before  1 came  over  to  this  coast,  I 
was  on  one  of  the  big  fruit  steamers  out 
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of  New  York  to  Santa  Marta — the  s.  s. 
Seramalac,  a white  beauty  of  a ship, 
known  along  South  street  as  the  “Rose 
of  the  Fleet.” 

I had  been  on  her  only  two  trips  when 
the  events  of  which  I shall  tell  you  oc- 
curred. 

I don’t  mingle  much  with  the  crew, 
a*  a rule,  and  never  know  much  about 
it  unless  something  special  is  called  to 
my  attention.  Sometimes,  though,  one 
is  unable  to  keep  clear  of  gossip,  and  it 
was  on  my  first  trip  that  I heard  various 
snatches  of  the  ship’s  talk  about  Philip 
DeWitte,  our  senior  wireless  man. 

DeWitte  interested  me,  as  soon  as  ever 
I first  saw  him.  I took  to  spending  a 
goodish  bit  of  time  with  him,  up  in  his 
lofty  wireless  quarters.  One  could  run 
up,  unobserved,  and  spend  many  qtiie\ 
uninterrupted  moments,  smoking  and  lis- 
tening to  the  big,  singing  spark.  It  was 
a good  spot  for  man-sized  talk. 

DeWitte  was  almost  as  new  to  the 
ship  as  I was.  He  had  made  only  one 
trip  previous  to  my  arrival.  But  most 
of  the  officers  knew  him,  as  he  had  been 
junior  operator  at  the  big  Santa  Marta 
wireless  station,  for  three  years,  and  used 
to  come  over  aboard  ship,  when  she  was 
in  port,  to  pilfer  the  latest  magazines 
and  newspapers. 

You  know,  every  ship  is  a little  village 
unto  itself.  And  it  has  its  village  gossip. 
There  being  so  many  men  in  the  crew — 
and  only  one  or  two  women — why,  the 
lord  have  mercy  upon  the  souls  of  all 
stewardesses! 

The  Seramalac  carried  two  steward- 
esses : Mrs.  Dunphy,  a dear  old  soul  who 
had  been  with  the  company  since  the 
year  Noah  launched  his  ark;  and  a lit- 
tle, slender,  dark-eyed  beauty  known  as 
— well,  we’ll  call  her  “Miss  Chase.” 

Any  port  steward  who  ships  a woman 
as  pretty  as  Aileen  Chase  ought  to  be 
sacked  for  incompetency — or  locked  up 
for  madness! 

Aileen  Chase  had  joined  the  Sera- 
malac a trip  before  DeWitte.  They  tell 
me  there  was  hysteria  among  the  crew 
that  trip — every  man-jack  falling  over 
himself  to  make  friends  with  the  Little 
Stewardess.  And  she  would  have  none 
of  their  friendliness.  A curt  “Good 


morning!”  was  the  extent  of  her  cor- 
diality. 

But  when  DeWitte  joined  the  Ser- 
amalac it  was  different.  DeWitte  had 
evidently  known  Miss  Chase  before,  and 
they  were  seen  talking  together,  many  a 
time,  serious  of  face  and  tone.  Of 
course,  tongues  began  to  wag.  But 
neither  Miss  Chase  nor  DeWitte  paid  the 
slightest  attention  to  this.  They  went 
about  their  duties,  quietly  and  unob- 
trusively. 

The  trip  I joined  the  Seramalac  was  a 
bad  ’un ! It  was  hurricane  season,  how- 
ever, so  this  was  not  unexpected. 

We  hadn’t  been  more  than  a day  out, 
when  gossip  began  to  reach  me  about 
DeWitte  and  his  former  senior  at  Santa 
Marta,  Bob  Wilkins.  Wilkins,  it  seemed, 
was  now  on  the  s.  s.  Saneta,  one  of  the 
5,ooo-ton  ships  belonging  to  our  com- 
pany, running  out  of  New  Orleans.  No 
one  knew  why  the  Santa  Marta  station 
had  changed  operators,  but  gossip  had 
it  that  DeWitte  and — oh,  the  usual, 
eternal  triangle  business!  Anyway,  there 
was  little  friendship  left  between  the 
two  men,  and  the  New  York  office  had 
been  wise  enough  to  put  them  on  dif- 
ferent runs. 

The  Seramalac  touched  at  Jamaica, 
Panama,  Cartagena,  Puerto  Columbia 
and  Santa  Marta — returning  over  the 
same  route.  It  was  a fine  trip  of  about 
twenty-two  days.  The  Saneta  called  at 
Panama,  too,  so  that  once  in  a while  the 
two  ships  stood  a chance  of  meeting  in 
port,  though  that  happened  but  once  in 
a blue  moon.  They  were  in  wireless 
communication  a good  deal,  though,  and 
down  in  the  Caribbean,  where  their 
courses  finally  converged,  they  were  even 
within  sight  of  each  other  at  times. 

We  had  unusually  fine  weather,  I re- 
member, that  first  trip,  until  we  were 
well  into  the  Caribbean.  And  then  the 
big  sparks  from  our  stations  at  Swan 
Island,  Cape  San  Antonio,  Bocas  del 
Toro,  Limon  and  Santa  Marta  snapped 
out  a circle  of  warnings.  There  was  a 
hurricane  chasing  its  tail  around  ’way 
down  in  the  direction  of  Colon,  and  we 
were  heading  for  it.  Then  Saneta. 
northbound,  was  heading  for  it,  too. 

As  our  junior  wireless  man  had  had 
a touch  of  fever,  since  wet  left  Kings- 
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The  poor  old  Sancta  had  been  quite  given  up.  Not  a sign  of  her  had 
been  found  by  any  of  the  many  ships  sailing  over  her  course.  Pier 
name  was  struck  off  the  list  of  the  company's  fleet,  and  the 
Hydrographic  Bulletin  gave  notice  that  her  wireless 
letters,  “KDK,”  had  been  rescinded 
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ton,  DeWitte  was  standing  an  extra 
watch  or  so.  I left  the  hospital  stew- 
ard (yes,  we  carried  them  on  the  Ser- 
amalac)  on  watch,  and  made  my  way  up 
to  the  Wireless  Room  from  the  Dispen- 
sary, for  a look-see  at  the  Junior,  who 
had  refused  to  go  out  of  his  own  quar- 
ters. His  fever  was  higher  than  it 
should  have  been,  so  I told  DeWitte  he'd 
have  the  honor  of  nursing  the  wireless 
through  the  storm. 

“We  pass  the  Saneta,  soon,"  he  an- 
swered, wearily,  “and  that  means  extra 
close  attention,  in  case  she  has  any  mes- 
sages for  the  Skipper." 

I knew  I should  be  needed  below,  so 
bade  him  a good-night,  and  made  my 
way  back  to  the  Dispensary. 

Lord ! What  a night ! The  Seramalac. 
with  all  the  strength  of  her  9,000  tons, 
fought  sea  and  gale  for  hours.  There 
isn't  any  need  for  me  to  describe  a hurri- 
cane to  you  gentlemen.  You've  all  been 
through  them.  They’re — well,  they're 
hell  let  loose! 

The  women  passengers  kept  a host  of 
us  busy,  for  most  of  them  were  hysteri- 
cal with  fear,  as  well  as  deathly  seasick. 
Several  times  during  the  night  I was 
working  with  Miss  Chase.  I noticed  a 
peculiar  expression  in  her  eyes — an  ex- 
pression of  most  dreadful  anxiety.  I 
wondered  if  she  were  worrying  about 
DeWitte,  up  in  his  storm-beaten  quar- 
ters, or  whether  she  was  just  plain 
scared.  I'd  find  her  looking  over  her 
shoulder  toward  the  port  hole  of  what- 
ever room  we  were  in,  with  a strangely 
shrinking  manner.  I made  up  my  mind 
she'd  have  to  be  talked  out  of  that  state, 
pronto,  for  those  crazy  women  needed 
to  see  faces  filled  with  confidence  about 
them  or  thene  would  be  panic.  Hurri- 
canes try  the  stanchest  of  souls! 

As  we  were  passing  along  an  alley, 
going  from  one  room  to  another,  I 
turned  to  her  and  said : 

“There  isn't  any  cause  for  fear,  Miss 
Chase.  The  Seramalac  is  a staunch  ship 
and  has  gone  through  worse  gales  than 
this.  Think  of  the  Saneta  just  now  — 
only  a little  over  half  as  big  as  the  Ser- 
amalac !" 

And  then  I stopped,  for  the  woman 
turned  deathly  white  and  clutched  my 


arm,  staring  into  my  face  with  eyes  of 
horror. 

“The  Saneta — ! Is  she — is  she — in 
this?" 

“Why,  yes,"  I answered,  puzzled  by 
her  manner.  “She's  not  very  far  from 
us,  if  she's  on  her  course." 

Her  eyes  closed  sharply  and  she 
swayed.  I put  my  hand  out  and  steadied 
her.  Frankly,  I could  have  shaken  her. 
I suppose  we  seafaring  men  become 
rather  brutal  toward  seafaring  women. 
We  think  they  should  have  no  emotions 
— they  should  become  mere  serving  ma- 
chines. 

Miss  Chase's  next  question  came  with 
an  apparent  effort. 

“Who  is  on  watch  in  the  wireless 
room  ?" 

“DeWitte,"  I answered,  shortly. 
“Craig  is  ill." 

She  looked  up  at  me  as  if  she  wished 
to  say  something,  but  her  lips  moved 
soundlessly.  I saw  her  shake  her  head 
slowly,  from  side  to  side,  and  noticed 
that  her  shoulders  drooped  as  if  I had 
placed  a too-heavy  burden  upon  them. 

But  we  were  needed,  and  I took  her 
firmly  by  the  arm  and  guided  her  to  the 
room  where  one  of  our  patients  lay  suf- 
fering. 

When  we  had  made  the  rounds,  once, 
I turned  to  the  Little  Stewardess  and 
spoke  sharply. 

“This  is  an  all-night  job  for  us.  You've 
got  to  brace  up  or  you'll  cave  in.  Now, 
I want  you  to  come  to  the  Dispensary 
and  get  something.  Your  nerves  are  not 
in  shape  for  this  kind  of  a night,  at  all." 

She  followed  me  meekly  enough,  the 
two  of  us  staggering  and  stumbling  to 
the  rolling  and  pitching  of  the  big,  storm- 
driven  ship. 

It  was  morning  before  I could  get  a 
chance,  to  run  up  and  see  Craig  again, 
and  I wondered  how  DeWitte  had  stood 
the  dreadful  siege  of  an  all-night  watch, 
in  that  weather. 

I entered  the  wireless  room  and  then 
came  to  an  abrupt  pause.  I had  expected 
to  find  DeWitte  badly  used  up,  but  I had 
not  expected  to  find  him  like  he  was.  The 
man  was  a ghost.  His  face  was  white 
and  drawn  hideously,  and  his  hands, 
fumbling  with  the  key,  were  trembling 
like  a drunkard’s. 
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“Here,  man!”  I said  quickly.  “You're 
all  in ! This  is  a deuce  of  a mess  you're 
in!  Can't  you  quit  now  and  turn  in  for 
a spell?” 

He  looked  at  me  out  of  dull  eyes. 
“I'm  trying  to  raise  the  Saneta,”  he  an- 
swered, and  his  voice  was  like  a drunk- 
ard's, too. 

“But  I'll  report  to  the  Skipper  that 
you're  not  in  condition  to  work  any  more. 
His  messages  can  wait.” 

DeWitte's  eyes  closed,  wearily.  “You 
don’t  understand,”  he  answered.  “I  can't 
raise  Her.  She — she  hasn't  replied.  I've 
been  sending  and  sending  her  call  letters 
— KDK — KDK!  She  doesn't  answer!” 

Perhaps  I was  just  tired  myself,  with 
the  night's  strain.  Or  perhaps  I am 
naturally  slow.  It  took  me  several  min- 
utes to  grasp  what  DeWitte  meant. 
Then  I shook  him  by  the  shoulder. 

“You  mean ” 

He  sprang  up  from  his  chair  with  such 
a wild  look  in  his  eyes  that  he  startled 
me.  “I  tell  you,  they  don’t  answer!”  he 
said,  hoarsely.  Then  he  sank  down  again, 
burying  his  face  against  his  arms,  and  1 
heard  him  sob : “Oh,  God !” 

It  wasn't  altogether  shipshape  for  me 
to  do,  but  I went  and  found  the  Old  Man. 
I reported  to  him  that  DeWitte  had  gone 
as  far  as  he  could,  without  a rest.  He’d 
either  turn  in — or  break  down.  But  the 
Skipper  was  iri^  a great  state  over  the 
Saneta,  and  couldn’t  see  how  DeWitte 
could  be  spared,  unless  Craig  could  stand 
his  watch.  This  was  out  of  the  ques- 
tion, and  I told  the  Skipper  so,  in  a few 
words.  His  answer  was  brief.  DeWitte 
must  keep  on  trying  to  raise  the  Saneta. 
She  must  be  heard  from.  She  was  with- 
in easy  radio-communication  at  the  be- 
ginning of  the  hurricane — she  should  an- 
swer— she  must  answer. 

I took  DeWitte  a good  stiff  drink  with 
my  own  hands,  and  stood  over  him  while 
he  gulped  it  down.  And  then  I left  him, 
sending  his  eternal  call  of  “KDK ! 
KDK!” 

At  noon,  that  day,  I learned  from  one 
of  our  officers  that  all  the  shore  stations 
were  calling  the  Saneta,  but  that  there 
was  no  answer.  We  had  passed  the  po- 
sition where  we  should  have  met  the 
other  ship,  and  by  wireless  orders  from 
the  offices  in  New  York,  we  steamed 


around  in  a radius  of  some  ten  miles. 
There  was  no  sign  of  the  Saneta.  And 
then,  because  we  had  passengers,  perish- 
able cargo,  and  other  reasons  for  haste, 
we  gave  up  the  search  and  made  for 
Limon. 

Fortunately,  at  Limon,  another  of  our 
Company’s  ships  was  in  port.  We  bor- 
rowed one  of  her  wireless  men  in  ex- 
change for  Craig,  so  the  latter  could  be 
taken  back  north  as  speedily  as  possible. 
We  needed  someone  on  the  Seramalac  to 
relieve  DeWitte.  The  man  was  a wreck. 
To  tell  the  truth,  I was  afraid  he  was 
going  off  his  chump.  His  eyes  had  a 
wild  look  in  them,  and  he  wouldn't  go 
below  for  his  meals.  Insisted  upon  stay- 
ing in  the  wireless  room,  where  he  would 
watch  the  new  junior,  Shaw,  in  his  every 
move.  Once  when  I was  up  there  talk- 
ing to  him  on  the  way  home,  Shaw,  lis- 
tening in,  shoved  one  side  of  his  phones 
up,  so  he  could  hear  our  conversation. 
This  is  a little,  amazing  trick  of  wireless 
men:  listening  to  the  human  voice  with 
one  ear,  and  to  a wireless  voice  with  the 
other.  Suddenly,  Shaw  turned  and 
jammed  the  receivers  close  over  his  ears, 
and  DeWitte  sprang  to  his  side,  asking 
in  a choked  voice: 

“Who  is  it,  Shaw?  Who  is  it?”  shak- 
ing the  other,  as  he  did  not  at  once  an- 
swer. 


And  it  struck  me,  as  I watched  him, 
that  we  were  just  in  the  position  where 
we  had  been,  the  night  of  the  hurricane, 
when  he  must  have  been  listening  in  for 
the  Saneta. 

Until  we  passed  north  of  the  Greater 
Antilles  and  were  well  on  our  way  to- 
ward New  York,  DeWitte  acted  like  this. 
That  he  had  been  profoundly  affected  by 
the  loss  of  the  Saneta — and  lost  she  was, 
for  there  was  never  a sign  of  her,  no,  not 
even  a bit  of  wreckage! — was  not  to  be 
wondered  at.  After  all,  he  and  Wilkins 
might  have  had  a tiff,  but  they  had  been 
pals,  inseparable  partners  down  in  the 
big  station  at  Santa  Marta  for  three  long 
years.  And  the  crew  of  the  Seramalac, 
to  a man,  took  pains  not  to  mention  the 
lost  ship  before  DeWitte.  His  feelings 
were  too  deep. 

But  if  a change  had  come  over  De- 
Witte,  what  shall  I say  of  Aileen  Chase? 
The  day  after  the  hurricane,  I had  been 
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sent  for  in  a rush  to  see  the  Little  Ste- 
wardess. She  had  fainted  away  at  the 
lunch  table  and  lay  unconscious  in  her 
bunk,  where  the  Chief  Steward  had  had 
her  carried. 

“She  went  smash  on  the  table  1”  Mrs. 
Dunphy  told  me,  in  a flurry,  as  I worked 
over  the  ghastly  woman.  “We  were 
talking  about  the  storm,  and  the  Steward 
was  telling  us  about  the  Saneta  being 
lost  or  whatever’s  become  of  her,  when 
Miss  Chase  just  gave  a queer  little  sort 
of  choke  and  fell  forward  on  the  table," 

I made  no  answer.  I was  too  busy, 
both  mentally  and  physically.  As  I said 
before,  I may  be  slow  in  getting  things 
through  my  head,  but  it  didn't  take  me 
so  very  long  to  recall  the  look  on  Miss 
Chase's  face,  the  night  before,  when  she 
asked  if  the  Saneta  were  out  there  in 
the  storm.  What  was  there  in  this 
woman's  interest  in  the  Saneta  ? 

When  I saw  that  she  was  regaining 
consciousness,  I found  an  excuse  to  send 
Mrs.  Dunphy  on  an  errand  to  the  Dis- 
pensary. I wished  to  be  alone  with  Miss 
Chase  for  a moment. 

As  she  opened  her  eyes,  she  started 
weakly  upright,  with  a low  cry  of  fear 
— or  horror — or  anguish. 

“Lie  still,"  I commanded.  “You  are 
not  to  move,  yet." 

Recognition  came  into  her  eyes,  as  she 
looked  up  at  me,  and  she  clutched  my 
arm  tightly. 

“The  Saneta?"  she  gasped.  “Have 
they  heard  from  her,  yet?" 

“No,"  I answered,  quietly,  watching 
her  face.  “DeWitte  has  been  calling  all 
morning.  But  she  doesn't  answer." 

And  then,  in  the  same  tone  DeWitte 
had  used,  she  moaned : “Oh,  God !" 

I determined  to  solve  what  was  now  a 
riddle  to  me,  and  so  spoke,  as  gently  as 
I could,  to  the  white-lipped  woman. 

“Had  you  friends  on  the  Saneta?"  I 
asked.  “You  were  anxious  about  her, 
last  night,  I remember.  Is  there  some- 
one on  her  that  you  know?" 

Miss  Chase  started  up  at  me,  wide- 
eyed,  and  I saw  that  her  breast  was 
heaving. 

“No!"  she  answered,  and  I thought 
the  one  word  strangely  fierce.  “No — 

I had  no  friends  on  her !" 


And  then  she  lay  quiet  and  white,  let- 
ting me  chafe  her  cold  hands. 

Lord,  that  trip  north!  It  was  a hor- 
ror! Between  Miss  Chase  and  DeWitte, 
I thought  I might  as  well  start  a private 
insane  asylum  as  soon  as  we  reached 
port ! A happy  pair  to  doctor ! I should 
have  loathed  it,  had  there  not  been 
enough  psychology  beneath  it  allto  stim- 
ulate my  interest.  There  was  a mystery, 
somewhere,  that  I meant  to  fathom. 

When  we  again  sailed  from  New 
York,  the  poor  old  Saneta  had  been  quite 
given  up.  Not  a sign  of  her  had  been 
found  by  any  of  the  many  ships  sailing 
over  her  course.  That  she  had  been  lost 
in  the  hurricane  was  beyond  a doubt. 
Her  name  was  struck  off  the  list  of  the 
company's  fleet, ' and  the  Hydrographic 
E'ulletin  gave  notice  that  her  wireless 
letters,  “KDK,"  had  been  rescinded. 

Among  other  things  connected  with 
Miss  Chase  and  DeWitte,  I noticed  a de- 
cided change  in  their  manner  toward  each 
other,  upon  our  next  voyage.  DeWitte 
did  not  seek  out  the  pretty  stewardess,  as 
he  had  formerly,  and  her  bearing  toward 
him  was  one  which  simply  whetted  my 
curiosity  about  her.  She  would  stand  and 
stare  at  him  whenever  they  were  near 
each  other,  and  there  was  a peculiar  ques* 
tioning  in  her  eyes.  Once  I ran  into 
them,  in  a secluded  corner  of  the  prom- 
enade deck,  and  was  in  time  toi  see  her 
little  hands  clench  at  her  sides  and  her 
eyes  look  into  his  with  an  expression  of 
anguish. 

Things  went  more  or  less  smoothly, 
however,  until  we  left  Kingston  and 
started  south  for  Limon.  Then  DeWitte 
began  to  act  strangely.  Restive?  Good 
Lord ! That  man  was  never  still ! I don't 
know  when  he  sat  down — when  he  slept 
— when  he  stopped  moving  from  one 
place  to  another — but  never  far  from  the 
wireless  room.  Sometimes  he'd  stand  and 
look  out  toward  the  horizon,  sweeping 
the  sea  through  a pair  of  glasses,  as  if 
seeking,  seeking,  seeking  something  he 
could  never  find.  There  was  something 
on  De Witte's  mind — something  heavy — 
and  I realized  that  if  he  didn't  get  rid 
of  it,  wikiwiki , there'd  be  a mental  smash. 

We  were  nearing  that  same  latitude  in 
which  the  Saneta  had  been  lost,  when 
Shaw  came  to  me  and  drew  me  into  con- 
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versation.  He  began  rather  awkwardly, 
and  I could  see  with  half  an  eye  that 
he'd  something  he  wished  to  ask,  so  I led 
him  on.  Finally,  he  blurted  it  out. 

“Say,  Doc,  is  DeWitte  quite  right? 
Isn't  there  something  loose  in  his  up- 
per story?" 

I spoke  slowly  and  carefully,  weighing 
each  word. 

“That’s  a funny  one,"  I said.  “Why 
should  he  be  anything  but  quite  right?" 

The  junior  operator  shot  a resentful 
glance  at  me. 

“If  you  had  to  work  with  him,  you 
wouldn't  ask!"  he  snorted.  “He  says  the 
damdest  things  every  once  in  a while." 

“What,  for  instance?" 

“Oh,  he’s  always  bothering  me  about 
listening  in.  Says  if  he  ever  finds  me 
asleep  on  watch,  he’ll  brain  me.  As  if  1 
didn't  know  my  duty  as  well  as  he  does  I 
And  he  keeps  saying:  Tf  you  ever  hear 
a ship  calling  SOS,  let  me  know,  old 
man.  Never  let  a ship  call  SOS  with- 
out my  knowing.'  I guess  I am  as  capa- 
ble of  answering  a distress  signal  as  he 
is!"  And  then  Shaw  paused  and  looked 
scarchingly  at  me.  “Sometimes,”  he 
said,  slowly,  “I  wonder  if  old  DeWitte 
was  asleep,  the  night  of  that  hurricane, 
and  if  the  Saneta's  SOS  didn’t  pass 
him  by!" 

I looked  right  back  into  Shaw's  eyes, 
I can  tell  you,  and  didn't  speak  in  a very 
friendly  tone. 

“I  wouldn't  wonder  any  such  thing  as 
that  to  anyone  else,  if  I were  you, 
Sparks,"  I answered.  “In  the  first  place, 
no  man  could  have  slept  through  that 
hurricane.  It  was — a hellion.  In  the 
second  place,  how  do  you  know  the  Sa- 
neta ever  sent  a distress  signal?  It  was 
never  picked  up." 

“I  don't.  I know  no  one  ever  heard 
it,"  he  replied,  sullenly.  “But  what’s 
wireless  for,  if  not  for  that?" 

“The  matter  of  the  Saneta  has  been 
given  a good  deal  of  serious  considera- 
tion, young  man,"  was  my  answer.  “And 
the  consensus  of  opinion  is  that  the  ship 
sunk  before  a call  could  be  sent.” 

The  next  time  I saw  Shaw  was  when 
he  walked  into  the  Dispensary  and  came 
over  to  me,  white  of  face. 

“You  better  go  up  and  pay  a call  on 


your  friend,  DeWitte,"  he  said,  and  his 
voice  was  actually  shaking. 

“What’s  the  matter?"  I asked. 

“He's  got  'em,"  was  the  laconic  reply. 
“He  insists  he  hears  a ship  calling  SOS, 
and  then  swears  she.  signs  off  KDK. 
Those  were  the  call  letters  of  the  Sa- 
neta, if  you  remember.  They've  been 
rescinded.  There  aren’t  any  such  call 
letters  on  any  ship,  right  now." 

I studied  him  a moment.  Then  I 
asked : “Have  you  listened  in,  as  you 

call  it?  What  do  you  make  it  out  that 
DeWitte  hears?" 

“Static!"  was  the  scornful  sniff.  “Just 
pure,  unadulterated  static.  It's  fierce.  I 
never  heard  it  so  bad,  before." 

So  I climbed  up  two  decks  to  the  wire- 
less room,  and  entered  as  nonchalantly 
as  could,  under  the  circumstances. 

I confess  I was  shocked.  De Witte’s 
lace  was  gray;  his  lips  blue.  His  hand, 
on  the  key,  shook  like  a palsied  thing. 

He  turned  as  he  saw  me  and  snatched 
the  phones  off  his  ears.  Springing  from 
his  seat,  he  clutched  my  shoulders  and 
peered  into  my  eyes. 

“Doc!"  His  voice  was  almost  a sob. 
“Doc!  For  God's  sake,  sit  down  there 
and  listen  to  that  thing!  Tell  me  if  I’m 
crazy — or  if  that  isn’t  the  Saneta  calling 
—calling!" 

I patted  him  soothingly  on  the  shoul- 
der. Gad ! He  was  in  a bad  way ! 

“My  dear  man,"  I answered  gently, 
“how  would  I know  ? I can't  understand 
wireless." 

He  paused  and  stared  closer  at  me, 
for  a moment.  Then  his  eyes  bright- 
ened. 


“I  can  teach  you,  in  just  a minute, 
what  her  calls  letters  sound  like — that 
and  the  S O S.  Please,  Doc!"  He  was 
in  such  a state  that  I decided  to  humor 
him.  So  I sat  down  beside  him  and,  with 
a little  buzzer  affair,  he  taught  me  the 
sounds  of  the  dots  and  dashes  that  made 
up  the  letters  “KDK,"  and  “S  O S." 
When  I knew  them  so  I could  slowly 
spell  them  on  the  buzzer,  he  attached  an 
extra  pair  of  phones  to  the  wireless  set 
and  bade  me  listen  in,  with  him. 

Of  course,  another  person’s  emotions 
are  bound  to  influence  you  to  a certain 
degree.  As  I sat  there,  bent  forward 
listening,  I was  conscious  of  a sort  of 
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subdued  excitement  in  my  own  mind — a 
sympathetic  response  to  DeWitte’s 
anxiety. 

And  by  Jove  ! Just  because  I was  try- 
ing so  hard  to  hear  these  letters  1 had  so 
laboriously  learned,  out  of  that  queer, 
crackling  sputtering  in  my  ears,  it  seemed 
to  me  I did  make  them  out. 

Something  in  my  face  must  have 
given  me  away.  I must  have  nodded  my 
head — or  my  eyes  must  have  shown 
some  sign  of  acquiescence.  For  De- 
Witte,  who  had  been  watching  me  like  an 
eagle,  sprang  suddenly  from  his  chair, 
tore  the  phones  from  his  ears,  and  gave 
a terrible  cry. 

“I  knew  it!  It’s  Bob!”  he  screamed. 
“It's  Bob!  He’s  come  back.  I knew  he 
would!  I knew  he’d  turn  on  me,  some 
day,  and  get  me ! He  knew  she  was  here 
with  me,  as  stewardess!  And  when  I 
wouldn’t  answer  his  S O S — I knew  he’d 
come  back  and  get  me  for  that!  God! 
God ! They’ll  all  hear  him,  now — they’ll 
all  hear  him ! And  he’ll  tell  them  that  I 
heard  him  that  night,  and  wouldn’t 
answer  him,  because  I was  mad  for 
Aileen  and  wanted  him  out  of  the  way. 
He’ll  tell  them — he’ll  tell  them — ” and 
then  he  fell,  crashing  against  the  settee, 
as  he  went  down  to  the  deck. 

The  doctor  paused  and  looked  around 
at  us,  soberly. 

“Of  course,  it  was  only  static.  His 
conscience  was  what  had  come  back  and 
was  telling  on  him.  But  it  didn’t  matter. 
DeWitte  was  dead  of  heart  failure  when 
we  got  him  to  the  Dispensary.” 


He  paused  and  lit  a cigarette. 

Van  Norden  leaned  toward  him.  “The 
woman,  Doc  ?”  he  asked.  “What  became 
of  her?” 

“What  could  you  expect?”  the  Doctor 
answered.  “That  fool,  Shaw,  had  told 
her  about  DeWitte’s  imagining  he  heard 
a ship  calling,  and  she  (probably  sus- 
picious of  the  truth  from  the  beginning) 
had  stolen  up  to  the  boat  deck.  She  was 
just  outside  the  wireless  room  door  when 
DeWitte  broke  down.  The  Mate  found 
her  crouched  there,  half- fainting,  and 
took  her  along  the  deck  to  a quiet  spot 
where  he  could  calm  her.” 

“But  what  a strange  ending ” Van 

insisted,  as  the  Doctor  paused. 

“She  became  the  Mate’s  wife,  after 
about  three  months.  They  both  joined 
the  hospital  corps  in  Europe,  after  the 
war  broke  out,  and  they  are  today  giv- 
ing their  all — somewhere  in  France.” 

“But  what  a strange  ending ” Van 

began. 

“No!”  the  Doctor’s  quiet  voice  inter- 
rupted. “It  is*  quite  in  order.  Aileen 
Chase  felt  that  she  was  as  guilty  as 
DeWitte,  since  it  was  his  madness  for 
her  that  caused  him  to  disregard  that  call 
for  help.  Therefore,  when  the  Mate 
asked  her  to  be  his  wife,  she  agreed  only 
on  condition  that  he  should  allow  her  to 
go  to  the  front  and  do  as  much  toward 
saving  life,  as  possible.  You  see,”  he 
added,  after  a pause,  “as  I said  in  the 
beginning;  there’s  nothing  more  interest- 
ing than — people.” 


NEW  RECORD  FOR  AEROPLANE  TRANSMISSION 


A new  record  for  flashing  wireless 
messages  from  an  aeroplane  in  flight 
was  established  by  Captain  Clarence 
Culver,  of  the  signal  corps  aviation 
school,  of  the  United  States  army, 
when  he  succeeded  in  keeping  in  con- 
stant communication  with  San  Diego 
while  on  a reconnaissance  flight  to 
Santa  Monica  and  return,  a total  one 
way  distance  of  114  miles,  in  an  aero- 
plane. 

Captain  Culver  ascended  from  the 
military  aerodrome  in  a Martin  Trac- 
tor, No.  50,  piloted  by  Sergeant  Wil- 
liam Ocker.  He  flew  at  an  even  height 


of  a mile  and  a half,  sending  messages 
every  three  minutes  to  Lieutenant  W. 
A.  Robertson,  who  handled  the  receiv- 
ing instruments  of  a private  station. 

Captain  Culver’s  feat  was  accom- 
plished with  a radio  set  designed  by 
himself.  The  power  for  the  transmis- 
sion set  is  derived  from  a generator 
placed  on  the  lower  wing  section  of  the 
aeroplane  and  driven  by  a two  blade 
propeller.  Aerial  wires  hung  from  the 
fuselage,  with  an  insulated  counter- 
poise hung  from  the  wings  to  the  tail 
of  the  aeroplane,  complete  the  set, 
which  weighs  less  than  forty  pounds. 
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The  steamship  Congress  burning  off  Coos  Bay,  Ore. 


How  the  Congress’  People  Escaped 

the  Flames 

A Disaster  of  the  Pacific  Marked  by  a Race  Against  Time  and  a 
Severe  Test  of  the  Wireless 


ANOTHER  disaster  of  the  Pacific 
Coast  in  which  wireless  was  em- 
ployed to  save  human  lives  has  been 
recorded.  This  instance  of  the  value  of 
the  art  occurred  when  fire  was  discov- 
ered in  the  hold  of  the  Congress,  largest 
of  the  Pacific  Steamship  Company’s 
fleet,  off  Coos  Bay,  Ore.,  on  Septem- 
ber 14.  The  situation  was  full  of 
peril.  Land  was  a considerable  dis- 
tance away,  the  flames  were  making 
headway  rapidly  and  there  was  no 
ship  in  sight  to  aid  the  233  passengers 
and  crew  of  175.  There  was  a chance 
that  the  vessel  might  reach  shore  safely, 
however.  Therefore,  Captain  Cousins, 
the  commander  of  the  Congress,  ordered 
the  prow  of  the  vessel  headed  for  the 
coast,  toward  which  she  sped,  while  her 


wireless,  in  charge  of  R.  H.  Brower,  first 
Marconi  operator,  and  C.  A.  Lindh,  his 
assistant,  flashed  the  SOS  broadcast. 
These  appeals  were  not  without  result 
and  when  the  decks  of  the  Congress  was 
scorching,  her  people  choking  in  the 
smoke,  and  she  was  about  to  be  com- 
pletely enveloped  in  flames,  rescue  ships 
arrived  and  saved  every  one  on  the 
doomed  craft. 

The  Congress,  bound  from  San  Fran- 
cisco to  Seattle,  had  reached  a point  ap- 
proximately 200  miles  north  of  Eureka, 
Cal.,  when  the  ship’s  barber  saw  smoke 
coming  up  through  the  floor  of  his  shop. 
This  was  about  three  o’clock.  An  in- 
vestigation was  made  of  the  hold  under 
the  shop,  but  the  smoke  was  so  dense 
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that  it  was  impossible  to  locate  exactly 
the  source  of  the  fire.  In  this  extremity 
Captain  Cousins  turned  to  the  wireless 
and  directed  Operator  Brower  to  send 
out  the  SOS. 

Tests  showed,  however,  that  the  fire 
had  cut  off  the  power  of  the  main  set 
and  Brower  employed  the  auxiliary 
equipment  to  flash  the  appeal.  The  call 
was  answered  by  the  Marconi  station  at 
Eureka.  Five  minutes  afterward  the 
Naval  Station  at  Cape  Blanco  “came  in” 
and  the  burning  ship's  position  was  given 
as  eight  miles  off  Coos  Bay.  The  mes- 
sage to  Cape  Blanco  produced  quick  re- 
sults for  at  ten  minutes  to  four  o'clock 
that  station  informed  the  Congress  that 
tugs  and  a life  saving  crew  were  on  their 


way  to  the  distressed  ship.  The  Mar- 
coni station  at  Marshfield,  Ore.,  then 
called  and  reported  that  the  steamers 
Tilamook  and  A.  M.  Simpson  were  on 
their  way  to  the  assistance  of  the  Con- 
gress. 

Meanwhile  the  Congress  had  been 
racing  toward  shore  and  when  two  miles 
off  Coos  Bay  bar  her  people  took  to  the 
lifeboats.  The  dredge  Michie — one  of 
the  rescue  craft — was  already  on  the 
scene  and  the  vessels  dispatched  from 
Marshfield  were  standing  by  also.  Hard- 
ly had  the  rescued  folk  left  the  Congress 
than  she  flared  up  like  a torch  and  the 
flames  spread  from  stem  to  stern,  mark- 
ing in  spectacular  fashion  her  final 
end. 


THE  STRANDING  OF  THE  BAY  STATE  AND  THE  SUMMONING 

OF  RESCUE  VESSELS 


The  steamship  Bay  State,  groping  her 
way  through  a dense  fog  early  in  the 
morning  of  September  23rd,  piled  up  on 
the  ledges  off  McKenny’s  Point,  Cape 
Elizabeth,  Me.  There  was  fear  for  a 
time  regarding  the  safety  of  her  250  pas- 
sengers, for  a great  hole  had  been  torn  in 
her  bottom  and  the  water  rushed  into  the 
hold  in  torrents.  The  force  of  the  col- 
lision worked  damage  to  the  wireless  set, 
throwing  the  condenser  top  off  the  con- 
denser case,  and  breaking  the  tabs  off  the 
condenser  plates.  Marconi  Operator  A. 
R.  Gardner  quickly  repaired  the  equip- 
ment, however,  and  within  three  minutes 
after  the  Bay  State  had  struck  he  was  in 
communication  with  the  Cape  Elizabeth 
Naval  Station.  As  a result  the  revenue 
cutter  Ossippe  and  the  tugs  Portland, 


Cumberland  and  Scandinavia  were 
rushed  to  the  wreck  and,  aided  by  the 
life  saving  crew  of  the  Two  Light  Sta- 
tion, rescued  those  on  the  stranded  ship. 

When  the  revenue  cutter  and  the  tugs 
arrived  lines  were  run  from  the  Portland 
to  the  Bay  State  with  the  object  of  haul- 
ing the  steamship  off  into  the  deep  water. 
The  hawser  parted,  however,  and  the 
Bay  State  apparently  settled  farther  on 
the  ledges.  Plans  were  then  made  to 
transfer  the  stranded  ship's  people  to 
other  craft.  In  order  to  effect  the  trans- 
fer rope  ladders  were  lowered  over  the 
side  at  the  gangways  and  one  by  one 
those  aboard  the  Bay  State  made  their 
way  into  small  boats  and  thence  to  the 
rescue  vessels. 


WIRELESS  IN  SUBMAR  NE RAIDS 
OFF  THE  NEW  ENGLAND 
COAST 

( Continued  from  page  86) 
but  we  had  no  idea  what  it  all  meant. 
By  the  time  we  had  discovered  that  a 
submarine  was  operating  in  our  vicinity 
it  was  too  late  to  escape.  When  we 
came  on  the  scene  of  action  the  un- 
derseas boat  was  engaged  with  the 
Stephano.  While  the  passengers  and 
crew  of  the  Stephano  were  disembark- 
ing, the  U-boat  ran  alongside  the  Knud- 
sen  and  ordered  us  to  steam  over  nearer 
the  Stephano. 

“While  the  submarine  was  alongside 


the  Knudsen  waiting  for  the  Captain  to 
take  his  papers  aboard  one  of  the  United 
States  destroyers  came  in  view.  Almost 
immediately  the  submarine  disappeared 
beneath  the  water  and  remained  there 
until  the  destroyer  came  near  enough  to 
be  recognized  as  a neutral  vessel,  when 
she  immediately  came  to  the  surface  and 
continued  her  work. 

“We  were  told  to  pack  up  our  belong- 
ings and  leave  the  ship,  which  we  at 
once  began  to  do.  We  had  plenty  of 
time  to  get  off  while  the  submarine  was 
disposing  of  the  other  vessel.  We  had 
rowed  some  distance  away  before  the 
submarine  fired  on  the  Knudsen." 
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Odds  and  Ends  for  the  Amateur 

Station 


By  Elmer  E.  Bucher 


THE  design  of  the  principal  parts  of 
a wireless  equipment  for  a complete 
amateur  station  is  a matter  of  common 
knowledge  among  radio  experimenters, 
but  some  mechanical  and  electrical  de- 


tails frequently  undergo  neglect  or  are 
not  well  understood.  A piece  of  equip- 
ment often  misunderstood  is  the  pro- 
tective condenser. 

Protective  Devices.  — Primarily  the 
protective  condenser  was  intended  to 
protect  power  circuits,  house  lighting 
circuits,  the  windings  of  motor-genera- 
tors, etc.,  from  the  induced  potentials  of 
a local  wireless  transmitter,  because  it 
is  a well  known  fact  that  a conductor 
lying  parallel  to  a transmitting  aerial  will 
absorb  a certain  amount  of  energy. 
Hence  it  is  desirable  in  so  far  as  possible 
to  run  low  potential  power  mains  at  a 
right  angle  to  the  aerial  wires,  thus  re- 
ducing the  effects  to  a minimum. 


The  most  effective  protective  device 
is  that  indicated  in  Figure  i,  where  two 
condensers  of  two  microfarads  capacity 
each  are  connected  in  series,  the  termi- 
nals being  connected  to  the  power  mains 
and  the  center  point  connected  to  earth. 
Should  the  condensers  by  chance  be 
punctured,  due  to  an  extra  high  poten- 
tial discharge,  the  power  lines  would  be 
short-circuited  with  corresponding  ef- 
fects. Therefore,  to  prevent  disaster  to 
the  circuits,  the  fuses  F,  F,  of  i ampere 
capacity  are  connected  in  series. 

A second  method  for  protection  of 
circuits  is  the  use  of  a carbon  or  graphite 
rod  having  a value  of  1,000  to  10,000 


ohms.  These  rods  are  shunted  across 
the  power  circuits  and  connected  to  earth 
at  the  center  point.  Static  charges  ac- 
cumulating on  the  power  circuits  are 
thus  neutralized  and  led  to  earth. 

In  some  radio  stations,  a condenser  or 
a protective  rod  is  connected  from  the 
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frame  of  the  motor-generator  to  the 
windings,  thus  preventing  a large  differ- 
ence of  potential  being  set  up  between 
them.  In  amateur  stations  where  the 
power  leads  enter  the  house  through  the 
basement  and  the  radio  apparatus  is 
located  on  a**  upper  floor,  a set  of  these 
protective  devices  should  be  connected 
across  the  primary  terminals  of  the 
transformer  and  a second  set  near  to 
the  basement  meter. 

High-Frequency  Choking  Coils. — It  is 
often  desirable  to  protect  the  secondary 
windings  of  a high  potential  transformer 
from  the  high  frequency  oscillations  re- 
leased by  the  condenser  during  dis- 
charge. This  is  particularly  important 
for  a home-made  transformer  where  the 
constructor  lacks  the  facilities  for  prop- 
erly insulating  the  windings.  Should 


transformers  to  prevent  an  abnormal 
consumption  of  current.  It  is  of  value, 
however,  in  any  transformer  winding 
where  the  power  input  is  to  be  reduced 
by  steps. 

A reactance  regulator  may  take  the 
designs  indicated  in  Figure  4A  or  4B. 
In  the  former  a straight  iron  core  has 
two  or  three  layers  of  wire  of  suitable 
current  carrying  capacity,  the  turns  of 
which  are  equally  divided  between  the 
taps  of  a ten-point  switch,  or  we  may 
use  the  design  in  Figure  4B  where  two 
coils  of  fixed  inductance  are  connected 
in  series  and  a “U”  shaped  iron  core 
inserted.  Then,  by  drawing  the  core  in 
and  out  of  the  windings,  the  self-induc- 
tance can  be  varied  over  considerable 
range  and  the  power  input  accordingly 
increased  or  decreased. 


the  spark  gap  be  opened  to  abnormal 
length,  the  current  of  radio  frequency 
may  break  down  the  insulation  of  the 
secondary  pancakes  and  thus  render  the 
transformer  inoperative. 

Protective  choke  coils  are  represented 
at  N,  N,  and  they  may  be  constructed  in 
a simple  manner.  A spiral  winding  of 
annunciator  wire  with  outside  diameter 
of  6 inches  may  be  made  on  any  con- 
venient insulating  base,  or  if  preferred  a 
single  tube  4 inches  in  length,  4 inches 
in  diameter,  may  be  wound  with  a single 
layer  in  the  usual  manner.  These  coils 
may  be  constructed  with  or  without  an 
iron  core,  but  they  will  be  effective  in 
either  manner. 

The  function  of  the  reactance  coil  or 
regulator  is  frequently  not  thoroughly 
understood.  It  is  often  employed  in  the 
primary  winding  of  poorly  designed 


For  the  average  amateur  transformers 
having  a$t  input  of  k.  w.,  the  core 
for  the  design  (Figure  4A)  may  be  14 
inches  in  length,  2 inches  in  diameter, 
wound  with  three  complete  layers  of 
No.  14  D.  C.  C.  wire,  with  tappings 
brought  out  at  certain  intervals. 

The  core  for  the  design  (Figure.  4B) 
should  be  laminated,  i.  e.,  constructed  of 
thin  sheets  of  iron  stocked  up  and  assem- 
bled as  the  core  of  the  usual  type  of 
transformer.  The  core  for  both  wind- 
ings A and  B may  be  i]/2  inches  square, 
8 inches  in  length,  with  a cross  bar  or 
yoke  7 inches  in  length.  Two  layers  of 
No.  12  wire  are  now  wound  on  each  leg. 
The  precaution  should  be  taken  to  place 
the  turns  on  each  leg  in  the  opposite 
direction.  > 

It  is  of  course  understood  in  either 
type  that  the  windings  are  insulated 
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from  the  core  by  means  of  two  or  three 
layers  of  Empire  cloth.  The  actual  di- 
mensions of  these  coils  and  the  number 
of  turns  will  probably  not  apply  to  all 
types  of  amateur  transformers,  but  a few 
trial  experiments  with  each  will  reveal  a 
winding  of  the  correct  proportion  for  a 


given  radio  set.  Should  the  reactance 
regulator  show  signs  of  overheating  it 
may  be  immersed  in  a small  tank  of  in- 
sulating oil. 

Radiation  Indicator. — An  indicator  for 
determining  conditions  of  resonance  be- 
tween the  condenser  and  aerial  circuits 
of  a radio  station  is  an  absolute  neces- 
sity. The  amateur  market  is  not  well 
supplied  with  a cheap  and  efficient  aerial 
ammeter  and  consequently  many  experi- 


Fig.  4-b 


menters  prefer  to  construct  this  device 
themselves. 

The  simplest  device  for  this  purpose 
is  that  indicated  in  Figure  5,  wherein  a 
two  or  four-volt  battery  lamp,  L,  is  con- 
nected in  series  with  the  aerial  system 


through  the  binding  posts,  A and  B. 
The  lamp  is  shunted  by  the  loop  of  wire, 
W,  bent  in  a semi-circle  over  which 
slides  the  variable  contact,  C.  The  di- 
mensions of  the  loop  vary  according  to 
the  current  flowing  in  the  aerial  system ; 
its  diameter  may  have  to  be  increased  or 
decreased  accordingly,  but  a few  trial 
experiments  will  quickly  reveal  the  cor- 
rect position  so  that  the  lamp  will  not 
burn  out  when  complete  resonance  is 
established. 

The  better  method  for  obtaining  reso- 
nance is  to  set  the  inductance  of  the 


closed  circuit  at  some  fixed  point  and 
follow  it  by  altering  the  inductance  in 
the  aerial  circuit  until  a brilliant  glow  is 
secured. 

An  Aerial  Ammeter. — The  experi- 
menter preferring  a hot  wire  aerial  am- 
meter that  can  be  calibrated  by  compari- 
son with  a meter  of  standard  construc- 
tion should  note  carefully  the  diagram  in 
Figure  6.  The  instrument  shown  there- 
in will  measure  at  the  full  scale  position, 
0.1  ampere,  and  by  placing  several  addi- 
tional wires  in  parallel  to  it,  the  range 
may  be  increased  to  any  desired  value. 
Between  the  copper  bars,  B-i  and  B-2, 
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Fig.  6 


is  stretched  a piece  of  Therlo  resistance 
wire,  4 inches  in  length  and  .003  inch  in 
diameter  having  approximately  a resist- 
ance of  9.5  ohms.  C,  D,  is  a piece  of  silk 
fibre  about  3 inches  in  length,  while  G, 
H,  is  another  piece  2 inches  in  length. 
The  latter  thread  is  attached  to  C,  D, 
and  wound  around  the  shaft,  F,  which  is 
preferably  supported  by  jewelled  bear- 
ings. Without  the  tension  of  the  small 
hair  spring,  S,  the  pointer  would  fly  to 
the  full  scale  position,  but  the  forte  ex- 
erted by  G,  H,  holds  it  to  the  zero  posi- 
tion. Then  when  current  is  caused  to 
flow  through  the  W-i,  W-2,  the  wire 
expands,  releasing  the  back  tension  of 
the  spring,  and  the  pointer  accordingly 
moves  across  the  scale. 

To  take  care  of  larger  values  of  aerial 


current,  four  to  six  Therlo  wir^s  should 
be  placed  in  parallel,  from  bar  to  bar, 
until  the  correct  current  carrying  capac- 
ity is  secured.  The  pointer  may  be  made 
of  a light  piece  of  straw  attached  to  the 
shaft  by  a bit  of  beeswax. 

A small  counterweight,  A,  should  be 
attached  to  the  opposite  end  of  the 
pointer  to  give  the  correct  balance. 

Aerial  Outgoing  Insulator. — An  aerial 
insulator  for  bringing  the  aerial  leads 
through  the  roof  of  a building  or  the 
side  of  the  house  must  be  carefully  con- 
structed to  prevent  leakage  of  water.  An 
insulator  of  elaborate  construction  is  be- 
yond the  means  of  many  amateurs  and 
therefore  the  type  shown  in  the  drawing 
may  be  substituted.  A hard  rubber  tube 
at  least  16  inches  in  length  with  a hole 


Digitized  by 


Google 


102 


THE  WIRELESS  AGE 


November,  1916 


Y&  of  an  inch  to  inch  in  diameter  is 
clamped  to  the  roof  by  means  of  the 
wooden  blocks,  B,  B,  drawn  together  by 


Fig-  7 


the  bolts,  E,  F.  The  fit  of  the  tube 
should  be  snug  when  the  bolts  are  tightly 
drawn.  A second  set  of  bolts  are  in- 
serted at  C,  D and  the  blocks  thereby 
drawn  to  the  base  board. 

To  make  the  joint  water  tight  a strip 
of  canvas  slightly  larger  than  the  blocks 
has  a hole  the  size  of  the  tube  cut  in  the 
center,  after  which  it  is  thoroughly 
smeared  with  white  lead.  The  bolts  are 


A 

/■Rubber  lube 



Thimble 

Thimble 

Fig.  8 


then  placed  at  C,  P,  and  the  blocks 
drawn  to  the  roof.  If  allowed  to  dry,  a 
water  tight  joint  will  result,  provided  the 
strain  of  the  leadings  is  removed  by  ap- 
propriate guys. 

The  wire  extending  through  the  insu- 
lator should  be  at  least  No.  6 D.  B.  R.  C. 
stranded  conductor,  which  may  be  made 


water  tight  by  surrounding  it  with  melt- 
ed sulphur.  A certain  quantity  of  sul- 
phur should  be  heated  in  a pan  until  it 
runs  freely;  the  bottom  of  the  insulator 
is  then  stuffed  up  with  waste  and  the 
sulphur  poured  from  the  top  until  the 
insulator  is  completely  filled.  When  dry 
the  sulphur  hardens  and  possesses  the 
requisite  insulating  qualities. 

A cone,  shaped  metal  can  may  be  at- 
tached to  the  top  to  prevent  leakage  of 
the  high  voltage  current  during  a rain 
storm,  but  it  is  not  absolutely  essential. 

Antenna  Insulators. — In  a somewhat 
similar  manner  we  may  construct  insula- 


tors for  aerial  wires.  A thin  hard  rubber 
tube  about  12  inches  in  length  may  have 
extended  through  it  a piece  of  ^6-inch 
diameter  marlin  rope  which  in  turn  is 
served  about  heart  shaped  thimbles,  as  at 
C and  D.  The  tube  should  be  large 
enough  to  permit  a small  air  space  be- 
tween the  rope  and  the  walls,  around 
which  is  poured  a quantity  of  melted  sul- 
phur. When  dry  the  sulphur  usually 
soaks  into  the  rope  sufficiently  to  make  a 
water  tight  joint,  after  which  the  insula- 
tors may  be  attached  to  the  spreaders  for 
support  of  the  wires. 

( Continued  on  page  118) 
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Bridging  Distance  in  3,000,000 
Square  Miles  of  Jungle 

How  the  Great  Network  of  Wireless  Stations  in  Brazil  Serves 

That  Country 

By  J.  L.  Barttro 


TRUE  though  trite  is  the  statement 
that  wireless  is  playing  a most  im- 
portant part  in  the  extension  of  civiliza- 
tion. And  perhaps  the  widespread  influ- 
ence of  the  radio  is  nowhere  more  in  evi- 
dence then  in  Brazil  where  the  art  draws 
closer  together  the  various  points  in  the 
country's  three  million  square  miles.  Up 
to  a few  years  ago  many  parts  of  this 
jungle-covered  section  were  almost  un- 
known to  the  rest  of  the  world.  Now  a 
great  network  of  wireless  stations  trans- 
mitting business,  thoughts  and  laws  to 
the  farthermost  sections,  makes  this  vast 
territory'  thoroughly  alive. 

If  you  will  take  an  atlas  in  hand  you 
will  be  able  to  follow  to  better  advantage 
the  progress  of  the  wireless  as  I learned 
it  while  employed  in  radio  in  Brazil.  Be- 
ginning at  Para,  at  the  mouth  of  the 
Amazon,  radio  stations  have  been  erected 
as  far  as  the  Pacific  coast,  with  installa- 
tions at  Manaos,  Santarem,  Iquitos,  Qui- 
to, Lima,  Porto  Velho,  Senna  Madureira, 
Rio  Branco,  Cruzeiro  de  Sul  and  Xa- 
pury.  For  your  information  it  may  be 
well  to  state  that  Porto  Velho,  or,  wire- 
lessly speaking,  PV,  is  at  San  Antonio 
Falls,  700  miles  up  the  Madeira  River, 
and  the  balance  of  the  southern  stations 
are  in  the  Acre  rubber  district,  located 
between  the  Purus  River  and  the  Ma- 
deira. 

Messages  from  the  government  officials 
in  Rio  de  Janeiro  are  transmitted  to  their 
subordinates  along  the  western  border  in 
large  volume.  This  is  especially  true  of 
the  wireless  and  of  the  relay  from  Para 
on,  2,500  to  3,000  words  being  the  aver- 
age traffic  business  transacted  in  four 
hours  from  that  place  to  Senna  each 
morning.  After  making  the  river  trip 
from  Para  to  Porto  Velho,  which  takes 
two  long,  hot,  tiresome  weeks,  or  the 


month's  journey  from  Para  to  Senna  up 
the  smaller  rivers,  one  is  particularly  im- 
pressed with  the  speed  and  ease  of  com- 
munication effected  by  wireless.  As  for 
Rio  Branco  and  Cruzeiro,  it  is  fatiguing 
even  to  think  of  the  time  and  unpleasant 
features  involved  in  a trip  to  them.  Mail 
does  not  arrive  with  the  morning  sun  in 
these  places.  But  the  morning  messen- 
ger does  bring  the  telegrams  to  the  sub- 
prefect in  his  little  thatched  office  in  the 
rubber  wilds. 

And  in  many  novel  ways  does  the  ra- 
dio serve  the  government  officials  sta- 
tioned at  isolated  posts.  If  someone  in 
officialdom  has  a birthday  fifty  long  Por- 
tuguese words  of  esteem  and  best  wishes 
wing  their  swift,  silent  way  from  and  into 
the  depths  of  the  wilds.  A marriage  may 
take  place  in  Manaos.  Immediately  the 
jungle  stations  are  notified  of  the  event 
and  from  them  come  congratulations  and 
expressions  of  good  will.  If  a law  is 
passed  at  the  capital  affecting  a tiny  spot 
in  near  oblivion,  the  wireless  is  resorted 
to  and  two  days  later  the  act,  word  for 
word,  is  in  the  hands  of  the  proper  of- 
ficials. 

When  the  soldiers  and  police  begin  a 
quarrel  in  which  shooting,  rioting  and  ar- 
son are  mixed  indiscriminately,  “Sparks" 
chuckles,  pounds  the  report  of  the  un- 
pleasantness out  on  the  “mill"  and  specu- 
lates regarding  the  next  government  staff. 
Chuckles?  Certainly!  For  these  are 
noisy,  but  usually  bloodless  revolutions. 

So  the  game — for  game  it  is — goes  on. 
Little  jungle  railroads,  steamboat  lines 
of  which  folk  outside  of  Brazil  never 
bear  and  new  business  offices  in  the  rub- 
ber districts,  spring  up  like  settlements 
in  the  early  days  of  the  West  in  the 
United  States.  Adventures  thrilling  and 
gruesome  in  the  jungle;  tales  of  death 
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by  the  dread  disease  beriberi;  little  inci- 
dents of  the  wilds,  crudely  told,  but 
containing  all  the  elements  of  life  in  the 
raw.  These  are  the  tales  that  come  into 
the  head  phones  of  the  wireless  man  in 
Brazil. 

Static  prevails  from  twelve  to  eighteen 
hours  a day.  The  period  free  from  this 
condition  is  from  six  o'clock  in  the 
morning  until  noon,  during  which  time 
the  heavy  traffic  is  dealt  with,  from 
sixty  to  seventy  thousand  words  in  a 
month  of  twenty-six  working  days  being 
handled. 


hour  trick.  Portuguese  words,  it  should 
be  understood,  generally  have  nine  let- 
ters each.  The  record  referred  to  was 
made  with  two  operators,  working  three- 
hour  tricks,  at  each  of  the  two  stations 
employed. 

The  stations  are  equipped  with  200- 
foot  aerial  masts  and  special  type  tuners 
with  a balanced  carborundum  set,  the 
latter  being  the  handiwork  of  a Marconi 
engineer.  As  a result  excellent  receiv- 
ing records  have  been  made  by  these  sta- 
tions. Clifden  was  heard  one  night  and 
signals  were  regularly  received  from  Ar- 


The  engine  room  at  Porto  Vehlo,  a Marconi  station  located  at  San  Antonio  Falls , Brazil, 
700  miles  up  the  Madeira  River,  a two  weeks’  journey  from  Para 


The  stations  at  Manaos  and  Porto 
Velho  are  of  150  k.  w.  maximum  capac- 
ity, but  only  require  about  one-fifth  of 
this  in  clear  weather.  The  sets  are 
worked  with  Morse  wire  keys  which 
control  a double  make  and  break  relay 
system  at  a speed  of  twenty-five  to  thirty 
words  a minute.  Most  of  the  messages 
are  copied  on  typewriters,  the  signals 
coming  in,  with  a loud  ringing  note  like 
those  of  the  old  Cape  Cod  station.  Be- 
fore the  introduction  of  the  typewriting 
machines  it  was  difficult  to  average  more 
than  600  words  an  hour.  The  typewriter 
record  is  between  five  and  six  thousand 
words  of  Portuguese  and  code  in  a six- 


lington. 

Working  in  the  Manaos  and  Porto 
Velho  stations  has  considerable  interest 
and  the  experiments  carried  on  at  one 
time  were  even  more  interesting  than 
the  work.  There  was  for  example, 
the  task  of  assisting  the  Brazil- 
Bolivia  Survey  Commission  in  de- 
termining local  longitude.  The  op- 
erators’ part  in  the  work  consisted 
in  sending  time  signals  so  that  accu- 
rate observation  as  to  chronometer  varia- 
tions could  be  obtained.  The  longitude 
of  Porto  Velho  was  determined  within 
a few  hundred  feet  and  with  this  as  a 
base,  members  of  the  survey  party  Start- 
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The  condenser  room  of  the  150  k.w.  station  at  Manaos,  from  whence  the  survey 
party  of  the  Brasil- Bolivia  Commission  received  its  longitude  signals  on 
a portable  set  erected  each  night  in  the  depths  of  the  jungle 


ed  for  the  depths  of  the  jungle,  carrying 
a portable  wireless  set.  Every  night  the 
aerial  of  the  latter  was  swung  from  high 
trees  and  the  operators  listened  in  for 
PY  time  signals,  noted  their  variations 
and  then  shot  the  stars. 

The  obstacles  to  be  overcome  were  not 
inconsiderable  and  the  work  could  only 
be  carried  on  during  the  dry  season.  Dur- 
ing the  rainy  period  of  the  year  large 
clouds  are  almost  constantly  in  the  sky 
and  drops  of  water  the  size  of  marbles 
descend  to  the  ground.  The  storms  are 
often  accompanied  by  destructive  high 
winds,  lightning  and  thunder,  all  work 
being  brought  to  a halt  while  they  last. 
The  Madeira  rises  steadily  as  the  rain 
falls,  reaching  at  times  a height  of  from 
fifty  to  sixty  feet  above  low  water,  and 


inundating  many  thousands  of  miles  of 
the  surrounding  lowlands.  Nature  plays 
strange  pranks  following  these  deluges. 
One  of  the  most  striking  was  remarked 
by  a member  of  the  surveying  party  who 
told  of  a river  flowing  in  the  opposite 
direction  from  its  original  course,  200 
miles  from  its  position  on  the  map. 

I have  attempted  in  this  article  to  con- 
vey a rough  idea  of  the  work  of  a wire- 
less man  in  a country  where  compara- 
tively little  is  known  regarding  the  de- 
tails of  his  duties.  If  the  word  picture  I 
have  set  down  is  alluring  to  some  let 
me  remind  them  that  reading  about 
this  tropical  land  is  more  fascinat- 
ing than  the  reality  of  living  in  its  jun- 
gles, fighting  sand  flies  and  mosquitoes 
and  waiting  for  the  seemingly  never-end- 
ing rainfall  to  cease. 
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TABLE  i has  been  worked  out  to 
give  the  total  inductance  and  capac- 
ity, including  the  lead-in,  of  four-wire 
inverted  L aerials  of  different  heights 
and  lengthsu 

Table  2 gives  the  same  data  for  T 
aerials. 

Figure  11  gives  the  natural  wave- 
lengths of  inverted  L antennas  with  no 
inductance  at  the  base,  consisting  of 
four  wires  spaced  2 feet  apart,  for 
heights  varying  from  30  feet  to  100 
feet  and  lengths  from  30  feet  to  130 
feet. 

Figure  12  is  similar  to  Figure  11  ex- 
cept that  it  refers  to  T aerials.  It  will 
be  noticed  that  doubling  the  length  of 
the  flat-top  of  an  L aerial  in  forming 
a T aerial  does  change  the  wave-length 
somewhat. 

These  curves  take  into  proper  ac- 
count the  distributed  character  of  the 
inductance  and  capacity  of  the  aerials, 
and  are  considerably  more  accurate* 
than  the  Values  given  in  the  author’s 
1913  paper. 

Figures  13  and  14  give  the  natural 
wave-lengths  of  L and  T aerials  re- 
spectively when  a coil  with  an  induc- 
tance of  10,000  cms.  is  placed  in  the 
antenna  near  its  base.  This  coil  is 
supposed  to  be  the  secondary  of  the 
oscillation  transformer.  These  curves 
were  calculated  by  means  of  formula 
10  and  the  curve  of  Figure  9.  (See  the 
October  issue. ) 

Inductance  of  Coil  at  Base. — The 
inductance  of  the  secondary  of  the  os- 
cillation transformer  can  be  calculated 

* These  curves  have  been  at  least  partly  checked 
by  actual  measurements  on  antennas. 


by  means  of  the  following  formulae 
and  table : 

L = 4 7T  r n2 


1 + 


8 r 


3 b2  + c2 


96  r2 


) 


b2 


log10 y,  H y2 

V b2  + C2  16  r2 

(11) 

where  the  dimensions  b,  c and  r are  as 
shown  in  Figure  15-a,  and  yL  and  y2  are 
read  from  the  table. 


b/c  or  c/b 

yi 

y2 

0.00 

0.50000 

0.1250 

•05 

•54899 

.1269 

.10 

•59243 

•1325 

•15 

.63IO2 

.1418 

.20 

.66520 

•1548 

•25 

•69532 

.1714 

•30 

.72172 

.1916 

•35 

.74469 

.2152 

.40 

•76454 

.2423 

•45 

•78154 

.2728 

•50 

.79600 

.3066 

This  formula  must  be  corrected  in 
the  present  instance  to  take  account  of 
the  actual  distribution  of  the  current 
over  only  a part  of  the  cross-section  be. 
For  a first  approximation,  when  the  con- 
ductor is  of  taped  shape  section  and  the 
distance,  betw  een  the  turns  is  the  same  as 
the  width  of  tape,  this  correction  will  be 
A L = 4 7T 


(0 


n 11-1  \ 

Lo.6<;4y  2,  r'  — 0.1285  2,  r'  ) 
where  r'  is  the  mean  radius  of  a turn. 


r'  means  the  sum  of  the  radii  of  all 


n-i 

the  turns.  r'  means  the  sum  of  the 
radii  of  all  except  the  outside  turn 
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The  actual  inductance  is  that  ealeu-  applicable  to  either  the  pancake  spiral 
lated  by  formula  (u)  plus  the  correc-  type  of  coil  or  to  the  cylindrical 
tion  A L.  These  formulae  are  equally  helix. 


TABLE  1 

TOTAL  CAPACITY  AND  INDUCTANCE  OF  4-WIRE  AERIALS,  INVERTED  L 


HORIZONTAL  LENGTHS 

40  ft.  60  ft.  80  ft.  100  ft.  120  ft. 

H ft.  C mf.  L cm  C mf.  L cm.  C mf.  L cm.  C mf.  L cm.  C mf.  L cm. 

80  000186  22430  .000262  28280  .000834  84010  .000306  30770  .000466  46610 

40  000100  28900  .000268  85000  .000824  41100  .000392  47200  .000459  53310 

GO  000213  42180  .000276  48800  .000337  55460  .000400  62090  .000463  68700 

SO 00024  1 65410  .000300  62400  . 000360  69320  . 000418  76300  . 000478  83300 

100  000268  69000  .000325  76260  .000882  83500  .000439  90750  .000496  98020 


TABLE  2 

TOTAL  CAPACITY  AND  INDUCTANCE  OF  4-WIRE  T AERIALS  WITH  LEAD  IN  TAKEN 


FROM  CENTER 
HORIZONTAL  LENGTHS 

60  ft.  80  ft  100  ft.  120  ft.  140  ft. 

H ft.  C mf.  L cm.  C mf.  L cm.  C mf.  L cm.  C mf.  L cm.  C mf.  L cm. 

30  000252  15050  .000834  16530  .000395  18000  .000456  19480  .000555  20950 

40  000258  21000  .000324  22580  .000892  24150  .000459  25740  .000528  27820 

60  000276  33790  .000337  35460  .000400  37150  .000468  38820  .000522  40500 

80  000800  46530  .000360  48330  .000418  49850  .000478  61870  .000538  63680 

100  000325  59870  .000382  61690  .000439  63430  .000496  65340  .000658  67180 

160  ft  180  ft.  200  ft.  240  ft. 

H ft.  C mf.  L cm.  C mf . L cm.  C mf . L cm.  C mf . L cm. 

30  000629  22430  .000702  23900  .000775  25880  .000928  28330 

40  000599  28900  .000664  30500  .000731  32050  .000867  34720 

60  000584  42180  .000645  43860  .000706  45550  .000880  48890 

80  000697  55380  .000654  67190  .000713  58950  .000881  62490 

100  000610  69000  .000667  70840  .000724  72680  .000838  76310 


Corona  Loss  from  the  Antenna. — 
There  is  another  very  important, 
though  seldom  considered,  factor  re- 
lating to  the  overall  effectiveness  of 
the  transmitter.  This  is  the  loss 
through  “corona,”  or  brush  discharge 
from  the  antenna. 

When  a wire  is  charged  to  a high 
potential  of  the  order  of  100,000  volts, 
there  is  a leak  of  energy  into  the  sur- 
rounding air,  and  if  the  potential  ex- 
ceeds a certain  value,  “the  visual  crit- 
ical value,”  this  leak  is  accompanied 
by  a visible  halo-like  glow  on  the  sur- 
face of  the  conductors.  The  loss  due 
to  this  leakage  of  energy  into  the  air 
is  practically  negligible  below  what  is 
called  the  “disruptive  critical  voltage.” 
The  “disruptive  critical  voltage,”  or  the 
voltage  at  which  loss  begins,  is  lower 
than  the  “visual  critical  voltage,”  or 
the  voltage  at  which  blue  glow  first 
appears.  It  is  wrong,  therefore,  to 
assume,  as  is  often  done,  that  because 
an  antenna  docs  not  appear  luminous 
after  dark,  there  is  no  corona  loss. 
This  loss  may  be  a considerable  frac- 
tion of  the  total  aerial  energy  and  still 
not  produce  the  blue  glow. 

In  another  paper*  the  writer  has  de- 
veloped formulas  for  calculating  ap- 

# A'.  S.  Blatterman,  The  Wireless  Ace,  July, 


proximatcly  the  probable  corona  loss 
from  antennas.  These  formulas  are 
here  summarized  for  convenience. 
They  are : 

265 N / d/  V 


P = 


/ 


(.  ) 


...(12) 


io,3sy 

Where : 

P = power  in  watts  lost  from  one  wire 
per  ft.  length  of  the  portion  whose 
potential  is  above  the  disruptive 
critical  value  (=x). 

*\  — spark  frequency. 

8 =log.  decrement  of  antenna  per  half 
period. 

h = height  of  antenna  in  inches, 
d =diameter  of  wire  in  inches. 

V =max.  voltage  on  aerial  at  free  end. 
V0=disruptive  critical  voltage. 

4 h 

=74,000  d log10  (13) 

d 

The  maximum  antenna  voltage  V 
can  be  calculated  by  the  formula : 

26  1 / A 8 

v- 7-  ' <■«> 


Where : 

I = current  in  aerial  at  base  (measured 
by  a hot-wire  ammeter). 

C capacity  of  aerial  in  microfarads. 

A — wave-length. 

In  Figure  tj,  the  disruptive  critical 
voltage  is  represented  by  the  dashed  line 
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V0.  Th$  actual  antenna  voltage  is  repre- 
sented by  the  dotted  line  with  maximum 
voltage  V at  the  end.  The  corona  loss 
only  occurs  over  the  length  X,  which  is 
the  length  wherein  the  antenna  voltage 
exceeds  the  value  V0.  To  calculate  this 
length,  X,  from  which  power  is  lost,  for 
an  inverted  L antenna,  we  have  the  fol- 
lowing formula: 

2 

X = L (i X angle  whose  sine  is 

7T 

2V0 

V 


V1  = (I  + 0.267/ V0.064)  log10  240  x 
12/0.064  = 45,000  volts, 
whereas  loss  of  power  through  corona 
begins  at  21,900  volts. 

The  curves  of  Figure  17  have  been  cal- 
culated from  these  formulae.  The\ 
show  the  loss  in  wratts  due  to  brush  dis- 
charge as  a function  of  antenna  current 
for  various  sizes  of  antennas.  In  all 
these  curves  the  wave-length  is  assumed 
to  be  200  meters,  the  antenna  decrement 
0.1  per  half  period,  which  is  the  legal 
limit,  and  the  spark  frequency  600  per 
second.  Also  the  antennae  all  have  a 


Fig . 11 


For  a T aerial,  power  is  lost  from  twice 
this  length.  (See  Fig.  16). 

The  voltage  at  which  brush  discharge 
first  begins  to  show  as  a blue  glow'  is  ap- 
proximately : 

V\=  (1+  0.267/ \/d)  V0  (16) 

which  show's  that  for  small  wires  the 
visual  voltage  is  very  much  greater  than 
the  voltage  at  which  loss  begins.  Thus, 
a No.  14  wire  60  ft.  from  earth  \ v i 1 1 be- 
gin to  glow  at  a potential  of 


coil  of  10,060  cms.  inductance  at  the  base 
for  coupling,  and  are  of  the  four,  No.  14 
wire  inverted  L type  discussed  above. 

The  formulae,  and  curves  show  that  in 
order  to  reduce  the  corona  loss  from  the 
antenna  it  is  necessary  to  use  high  spark 
frequencies,  short  w'ave-lengths,  lowr 
decrements,  large  wires  and  large  capac- 
ity, that  is,  low  antennae. 

Extraordinary  Distances  and  Freak 
Transmission. — We  have  considered  so 
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Fig.  12 


far  only  the  possibilities  of  continuous 
transmission  on  a regular  schedule  ac- 
cording to  well  defined  combinations  of 
such  important  factors  as  the  wave- 
length, the  antenna  proportions  and  the 
aerial  current.  The  distances  involved 
herein  may  be  considered  as  the  normal 
N ranges  of  land  stations  in  the  twilight 
hours  near  sunset  and  sunrise. 

It  is  well  known  that  after  sundown 
the  range  of  a station,  particularly  with 
short  wave-lengths,  may  be  considerably 
greater  than  it  is  at  any  other  time.  Also 
it  is  a very  common  observation  among 
operators  that  signals  vary  in  a most  er- 
ratic way  after  dark,  at  times  permitting 
communication  over  very  long  distances, 
and  then  suddenly  reducing  the  strength 
of  signals  to  a value  almost  as  low  as  the 
regular  day  strength.  The  writer  has 
lately  been  engaged  in  experiments*  car- 
ried on  between  Washington  University 
in  St.  Louis  and  the  University  of  North 
Dakota,  which  were  designed  to  study 
the  variations  in  nocturnal  transmission, 

• A.  H.  Taylor  and  A.  S.  Blatterman,  “hroc. 
Inst  Rad.  Eng.”  Apr.  1916. 


and  based  largely  on  these  tests,  the  fol- 
lowing facts  and  theory  are  presented  as 
tentative  explanations  of  some  of  the 
phenomena  commonly  encountered. 

There  seem  to  be  two  kinds  of  fluc- 
tuations in  nocturnal  overland  transmis- 
sion. The  first  is  a rapid  fading,  and  the 
second  is  a slow  swinging  in  signal 
strength.  The  first  may  be  due  to 
changes  in  the  nature  of  interference  ef- 
fects. These  could  be  local  at  the  sender 
or  at  the  receiver,  or  they  might  be 
caused  by  rather  sharp  surfaces  of  dis- 
continuity almost  anywhere  between  the 
stations. 

The  second  or  slower  effect  may  be  due 
to  refracting  masses  of  moving  ionized 
air  in  the  path  of  transmission,  producing 
at  times  a lens-like  concentration  and  at 
other  times  a dispersive  effect. 

The  interference  theory  is  generally 
regarded  as  the  more  tenable. 

Let  A,  in  Figure  18,  represent  a trans- 
mitting station  sending  to  a receiving  sta- 
tion at  B.  We  can  represent,  conven- 
tionally, the  waves  traveling  out  from  A 
along  the  surface  of  the  earth,  by  the 
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solid  wavy  curve  X-X.  This  is  the  di- 
rect wave.  Suppose  that  there  exists 
somewhere  between  the  stations  a rather 
sharply  defined  surface  of  electrical  dis- 
continuity, such  as  a floating  ionized 
cloud-bank.  Such  a surface  will  reflect 
waves  striking  it.  If  this  reflecting  cloud- 
bank moves  into  a certain  position,  such 
as  C,  then  waves  radiated  from  the  send- 
ing station  will  bfc  reflected  from  it  and 
return  to  earth  as  shown  by  the  dashed 
line,  Y-Y.  It  is  seen  that  for  this  par- 
ticular position  of  the  reflecting  surface, 


of  signals;  and,  of  course,  it  is  entirely 
possible  that  favorable  reflection  of  this 
kind  might  take  place  from  several  of 
these  surfaces  at  the  same  time,  thus  per- 
mitting transmission  for  a short  time 
over  comparatively  great  distances. 

This  also  explains  the  frequently  ob- 
served fact  that  signals  from  one  station 
gradually  grow  stronger  while  those  of 
another  fade  out. 

Superposed  upon  these  transient  fad- 
ing effects  there  is  another  quite  general 
and  slowly  changing  set  of  conditions 


Fig.  13 


C,  the  reflected  wave  returns  to  earth 
in  exact  phase  opposition  to  the  direct 
wave,  X-X,  and  thus  causes  a weakening 
of  the  signals  at  the  receiver,  B. 

If,  now,  the  reflecting  surface  moves 
to  the  position,  D,  then  at  the  point 
where  the  reflected  wave  returns  to 
earth  it  is  in  phase  with  the  direct  wave 
and  hence  re-enforces  it.  In  this  case, 
therefore,  the  signals  at  B are  improved. 

Thus,  shifting  reflecting  surfaces, 
probably  moved  by  air  currents,  cause 
alternate  strengthening  and  weakening 


which  is  manifestedly  the  generally  im- 
proving transmission  toward  midnight. 
Curves  obtained  during  the  tests  cited 
showing  the  variation  of  signal  strength 
during  the  night  have  the  general 
appearance  of  that  shown  in  Figure 
19- 


Soon  after  sunset  the  strength  of  sig- 
nals increases  very  noticeably,  and  though 
it  varies  a great  deal  during’  the  night,  in 
accordance  with  the  fading  effects  just 
discussed,  the  transmission,  as  a whole, 
improves  up  to  a little  after  the  solar 


Digitized  by 


Google 


fig.  15-a 


Digitized  by 


Google 


112 


THE  WIRELESS  AGE 


November,  1916 


November,  1916 


THE  WIRELESS  AGE 


113 


midnight  when  it  again  falls  off  with  the 
approach  of  sunrise.  The  dotted  lines 
of  Figure  18  show  the  fading  effects. 
The  solid  line  shows  the  general  trend  of 
transmission;  this  is  an  average  curve 
drawn  through  the  observed  points.  It 
is  to  be  especially  noticed  that  the  best 
time  of  night  is  not  midway  between  sun- 
down and  sunup,  but  is  usually  about  an 
hour  later  than  this — about  one  or  two 
o’clock  in  the  winter  at  the  latitude  of 
St.  Louis. 

One  very  likely  explanation  of  the 
better  transmission  at  night  rests  upon 
the  fact  that  during  the  day  the  ultra- 
violet rays  of  sunlight  render  the  upper 
layers  of  the  earth’s  atmosphere  conduct- 
ing by  splitting  up  the  air  molecules  into 
positive  and  negative  ions.  This  causes 
energy  to  be  abstracted  from  the  waves 
and  dispersed  upward  into  the  higher 
strata  of  space,  thus  weakening  received 
signals.  At  night,  however,  there  are  no 
ultra-violet*  rays  to  produce  ionization. 
The  homogeneous  atmosphere  then  takes 
on  the  property  of  a perfect  insulator  and 
the  waves  travel  with  very  little  absorp- 
tion and  dispersion. 

The  ions,  which  render  the  air  con- 
ducting (especially  at  high  levels)  during 
the  daytime,  do  not,  however,  disappear 
at  once  with  the  setting  of  the  sun,  but 
it  takes  an  appreciable  time — several 
hours — for  them  to  completely  dissolve 
or  disperse.  This  results  in  gradually  im- 
proving transmission  conditions  after 
nightfall,  as  shown  in  Figure  18.  The 


improvement  is  not  an  abrupt  one.  It  is 
only  toward  the  middle  of  the  long  win- 
ter nights  that  all  of  the  ions  have  had 
time  to  disappear;  and  at  this  time  one 
wave  is  as  good  as  another  as  far  as  the 
absorption  is  concerned  because  all  waves 
are  then  unabsorbed.  Our  tests  support 
this  unabsorbed  transmission  hypothesis 
near  mi’dnight.*  It  is  likely  that  in  sum- 
mer, when  the  nights  are  compartively 
short,  there  is  not  sufficient  time  for  the 
ionization  of  the  preceding  day  to  entire- 


ly disappear  before  that  of  the  next  day's 
sun  is  felt,  and  therefore,  even  at  mid- 
night there  is  considerable  ionization  and 
absorption  of  the  waves.  It  is  well  known 
that  transmission  is  much  better  on  win- 
ter nights  than  it  is  in  summer. 

If  the  above  theory  is  correct  it  is 
therefore  not  at  all  the  surprising  fact 
many  have,  thought  for  amateur  trans- 
mitters to  send  1,000  miles  at  one  or  two 
o’clock  on  a winter  night.  If  we  go  back 
for  a moment  to  the  Austin  transmission 


* Proceedings  Institute  Radio  Engineers,  1.  c. 
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formula  discussed  in  Part  i of  this  paper, 
and  put  into  it  the  condition  that  the 
waves  travel  without  absorption,  then 
instead  of  the  absorption  factor  0.0762 
we  have  to  use  o.  The  formula  then  be- 
comes : 

635  Is  h,  h, 

Jr  = (17) 

Ad 

Solving  this  for  distance: 


ring  the  effects  of  reflection  and  conse- 
quent fading,  etc.,  discussed  in  the  fore- 
going; and  there  is  no  wonder  attached 
to  regular  communication  between  two 
such  stations  during  the  middle  of  a 
winter  night. 

It  has  been  shown  that  when  absorp- 
tion exists,  that  is,  particularly  during  the 
late  afternoon  and  early  winter  even- 
ings, the  usual  transmission  formula 
given  by  Austin  applies  to  amateur  sta- 


Fig.  19 


635  1.  K K 

d = (18) 

Hr 

This  is  a midnight,  winter  transmission 
formula. 

As  an  example,  let  h,  = ho  = 50  ft., 
A = 200  m.,  Ig  = 4 amps.,  and  Ir  = 
40  microamps.,  which  corresponds  to 
good  readable  signals.  Then, 

635  X 4 X 2500 

d = 1 = 800  miles. 

200  X 40 

We  thus  have  a range  of  800  miles,  bar- 


tions,  and  at  those  times  it  is  very  im- 
portant to  properly  proportion  the  an- 
tenna to  the  wave-length,  the  distance 
and  the  aerial  current.  When  the  proper 
combination  and  proportion  of  these 
quantities  are  obtained,  considerable  dis- 
tances, of  the  order  of  200  to  300  miles, 
are  quite  feasable  and  can  be  consistently 
covered  with  200  meter  wave-lengths.  A 
number  of  amateurs  have  apparently  hit 
upon  the  proper  adjustments  through 
chance,  and  to  less  fortunate  co-workers 
the  results  obtained  seem  startling. 
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VESSELS  RECENTLY  EQUIPPED  WITH  MARCONI  APPARATUS 


Names 

Owners 

Call  Letters 

Cauto 

New  York  & Cuba  Mail  S.  S.  Co. 

K \V  F 

Panuco 

New  York  & Cuba  Mail  S.  S.  Co. 

K W M 

Kuskokwin  River 

Westward  Navigation  Co. 

W L K 

Jos.  R.  Parrott 

E'orida  East  Coast  Ry.  Co. 

K J P 

Maryland 

Crew  Levick  Co. 

K I N 

San  Rossore 

Furness  Withy  & Co. 

I O A (temporary) 

Oregon 

Wilson  Bros.  & Co. 

(Unassigned) 

Idaho 

Wilson  Bros.  & Co. 

(Unassigned) 

Wm.  Rockefeller 

Standard  Oil  Co.  of  New  Jersey 

K W O 

THE  SHARE  MARKET 

New  York,  October  6. 

There  has  been  little  change  in  the 
market  as  regards  American  Marconi 
shares.  Traders  have  remarked  on  the 
fact  that  the  stock  is  not  higher  in  view 
of  the  activities  of  the  American  Mar- 
coni Company,  calling  attention  to  the 
fact  that  it  has  recently  received  large 
orders  from  abroad  for  wireless  sets  as 
well  as  from  the  United  States  Navy. 
They  are  optimistic,  however,  and  look 
for  better  prices  in  the  future. 

Bid  and  asked  quotations  today : 

American,  3^4 — 3>*4;  Canadian,  iji 

— 2*4;  English,  common,  14 — 1 7>j  ; 
English,  preferred,  13 — 16 *4. 

SAN  DIEGO  STATION  COM- 
PLETED 

The  third  of  five  wireless  links  in  the 
United  States  Navy's  chain  extending 
from  Washington,  D.  C.,  to  Cavite, 
P.  I.,  via  the  Panama  Canal,  has  re- 
cently been  completed  at  San  Diego, 
Cal.  San  Diego’s  link  consists  of  three 
towers,  each  600  feet  high.  They  will 
connect  with  the  two  stations  already 
in  working  order  at  Arlington, Va.,  near 
Washington,  and  in  the  Canal  Zone, 
halfway  between  the  canal’s  Atlantic 
and  Pacific  terminals,  and  with  the  pro- 
posed station  at  Pearl  Harbor,  Hono- 
lulu. The  Honolulu  station  will  con- 
nect the  Philippines  with  the  United 
States. 

It  ha$  been  announced  that  the  formal 
opening  of  the  station  at  San  Diego 


will  take  place  later,  possibly  not  be- 
fore December  1.  A force  of  twenty 
operators  will  be  on  duty  at  the  sta- 
tion. The  equipment  provides  for  the 
reception  and  dispatch  of  messages  at 
the  same  time.  Lieutenant  J.  M.  Ash- 
ley of  the  Navy  will  be  in  command  at 
San  Diego. 


REDUCTION  IN  ALASKAN 
RATES 

The  Marconi  Wireless  Telegraph 
Company  of  America  made  a substantial 
reduction  in  its  telegraph  rates  in  the 
Northwest  beginning  October  1st.  The 
rate  previously  charged  for  messages 
from  Seattle,  Wash.,  and  Astoria,  Ore., 
to  Juneau  and  Ketchikan,  Alaska,  was 
$1.25  for  ten  words  and  twelve  cents 
for  each  additional  word.  The  new  rate 
is  $1  for  ten  words  and  ten  cents  for 
each  additional  word.  The  company 
opened  its  Alaskan  chain  of  stations  a 
little  more  than  a year  ago. 


SHOPPING  BY  WIRELESS 

The  wife  of  the  Colombian  minister 
of  the  United  States,  traveling  on  one 
of  the  fruit  liners  on  her  way  to  New 
York,  lost  her  hat  overboard,  relates  a 
newspaper.  She  immediately  went 
shopping  by  wireless  and  ordered  a hat 
in  New  York,  acquainting  her  husband 
with  the  transaction.  He  was  in  New 
York  and  when  the  steamer  reached 
port  he  met  his  wife  at  the  dock  and 
handed  her  the  hat  she  had  purchased 
in  such  an  uncommon  way. 
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Experiments  With  an  Indoor 

Aerial 

By  W.  G.  Cady 


THE  opinion  seems  to  be  commonly 
held  that  an  indoor  aerial  is  prac- 
tically useless  for  receiving,  except  over 
short  distances.  It  may  be  encouraging 
to  some  readers  who  have  no  out- 
door aerial  to  know  what  can  be  accom- 
plished indoors  under  fairly  favorable 
conditions.  The  indoor  aerial  has  the 
advantages  of  being  cheap  and  safe,  free 
from  danger  of  lightning,  and  outside  the 
pale  of  insurance  regulations. 

The  house  in  Middletown,  Conn., 
where  these  tests  were  carried  out,  is  a 
wooden  frame  dwelling  with  a shingle 
roof,  standing  near  the  top  of  a slope. 
Many  trees  and  electric  wires  are  in  the 
neighborhood,  and  close  to  the  house  are 
several  trees  that  tower  high  above  the 
roof.  The  antenna  is  of  the  umbrella 
type,  and  is  tacked  to  the  rafters  of  a 
loft  over  the  attic.  The  floor  of  the  loft 
measures  about  21  by  26  feet.  From  the 
central  point  overhead,  about  35  feet 
from  the  ground,  half-a-dozen  wires, 
from  8 to  15  feet  in  length,  run  off  at  a 
slant  in  various  directions.  One  of  the 
wires  is  continued  down  through  the 
floor  to  the  second  story  of  the  house, 
- where  the  receiving  apparatus  is  located. 
Electric  light  conduits  and  telephone 
wires  in  the  attic  pass  a few  feet  from 
the  aerial  wires.  A switch  at  the  receiv- 
ing apparatus  disconnects  the  latter  from 
the  aerial,  when  the  station  is  idle.  This 
is  partly  to  protect  the  detector  from 
static,  partly  because  during  a thunder 
storm  the  roof  is  perhaps  less  likely  to 
be  struck  by  lightning  if  the  wires  im- 
mediately under  the  shingles  are  not 
grounded. 

From  the  station,  the  ground  wire 
runs  to  the  kitchen  immediately  below, 
where  it  is  connected  to  the  water  pipes. 
All  aerial  wires  are  well  soldered  to- 


gether. They  consist  of  old  electric 
light  wire  about  size  14,  held  down  with 
double-pointed  tacks.  This  sort  of  insu- 
lation would  not  do,  of  course,  for  trans- 
mitting, unless  it  were  planned  simply  to 
send  for  a short  distance  by  means  of  a 
buzzer. 

The  apparatus  consists  normally  of  a 
home-made  receiving  transformer  of 
1,000  meters  maximum  wave-length, 
Blitzen  condenser,  Western  Electric 
1,500-ohm  receivers,  and  Crystaloi  de- 
tector. Galena  and  ferron  detectors 
have  also  been  successfully  used,  while  a 


Baldwin  ’phone  responded  audibly  to 
N A A when  held  a foot  from  the  ear. 

For  receiving  at  a wave-length  aboye 
1,000  meters,  primary  and  secondary 
coils  of  the  transformer  are  connected 
in  series  and  the  detector  circuit  is  con- 
nected across  the  two.  This  is  a simple 
and  effective  way  of  greatly  extending 
the  wave-length  of  any  receiving  trans- 
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former.  The  connections  are  as  shown 
in  the  accompanying  drawing,  in  which 
P is  the  primary  and  S the  secondary  of 
the  transformer,  D and  T the  detector  and 
'phone,  respectively.  When  the  D.P.D.T. 
switch,  R,  is  to  the  left,  primary 
and  secondary  are  separate,  and  each 
plays  its  usual  part.  When  R is  closed 
to  the  right,  primary  and  secondary  are 
in  series,  and  the  connections  are  similar 
to  those  of  a single-slide  tuner.  When- 
ever R is  to  the  left,  the  3-way  key,  O, 
must  be  in  its  lowest  position,  i.  e.,  with 
antenna  grounded  through  coil  P.  When 
R is  to  right,  Q is  set  at  its  middle  point, 
except  for  very  long  waves,  when  it  is 
set  at  the  highest  point,  thus  throwing 
the  loading  coil,  L,  into  the  circuit.  L 
may,  of  course,  be  omitted. 

When  P and  S are  in  series,  the  wave- 
length can  be  altered  by  varying  the 
number  of  turns  of  either  coil  or  by 
varying  the  coupling.  It  is  important  to 
make  sure  that  the  current  circulates 
through  both  cells  in  the  same  direction, 
making  practically  a two-laver  coil  out  of 
the  combination.  The  distributed  capacity 
added  to  the  circuit  by  this  arrangement 
is  too  small  to  cause  trouble. 

By  slight  further  complication  it 
would  be  possible  to  make  the  system 
equivalent  to  a two-or  three-slide  tuner, 
but  I have  not  found  this  necessary.  This 
form  of  connection  is  useful  for  picking 
up  stations  of  all  wave-lengths,  as  it  is 
only  necessary  for  one  adjustment  to  be 
made  at  a time. 

When  the  coils  are  close-coupled,  with 
all  turns  in  series  (coil  L not  being 
used),  resonance  with  the  2, 5oo-meter 
signals  from  N A A is  attained  when  a 
small  fraction  of  the  capacity  of  the  con- 
denser is  in  parallel. 

By  using  with  any  receiving  transfor- 
mer the  connections  shown  in  the  draw- 
ing, the  range  of  received  wave-lengths 
can  be  increased  four- fold.  Of  course 
signals  are  not  as  loud,  nor  is  the  range 
as  long,  as  if  an  inductively  coupled 
tuner  of  large  size  were  used,  still  the 
results  are  surprisingly  satisfactory.  The 
principal  limitation  is,  that-  it  is  not  easy 
to  tune  out  interference. 

In  addition  to  hearing  N A A day  and 
night  at  all  seasons,  it  is  generally  easy 
at  the  station  here  described  to  read 


stations  on  the  Atlantic  Coast  and 
many  amateurs  within  a radius  of  fifty 
miles. 

If  the  roof  is  wet  with  rain,  signals 
are  dimmer.  It  might  be  expected  that 
when  the  roof  was  wet  and  hence  more 
conductive,  the  capacity  of  the  aerial  and 
therefore  the  wave-length  would  be  in- 
creased, but  I have  not  found  this  to  be 
the  case. 

By  means  of  a wave-meter  the  natural 
wave-length  of  the  aerial  was  found  to 
be  about  140  meters,  and  its  capacity 
0.0003  microfarad.  These  values  are  re- 
markably large,  considering  the  dimen- 
sions of  the  aerial.  This  is^doubtless  due 
to  the  grounded  conducting  material  in 
the  house. 


Few  amateurs  realize  how  simple  a 
tuner  is  needed  for  receiving  such  long 
waves  as  those  from  W C C or  N A A,  if 
one  possesses  a good  detector  and  re- 
ceiver. For  example,  the  writer  has 
sometimes  removed  the  receiving  trans- 
former entirely,  and  in  place  of  it  con- 
nected between  antenna  and  ground 
three  coils  in  series,  each  coil  being  noth- 
ing more  than  a closely  wound  “hank” 
of  magnet  wire  about  six  inches  in  diam- 
eter. Such  coils  can  be  wound  in  a few 
minutes  around  a tin  can  or  even  around 
the  spread  fingers  of  one  hand.  No  at- 
tempt at  winding  regular  layers  is  neces- 
sary— in  fact,  the  capacity  of  the  coil  is 
less  if  the  winding  is  done  at  random. 
After  winding,  the  coils  are  slipped  off, 
the  turns  bunched  together,  and  wrapped 
with  a little  string  or  tape  to  keep  from 
spreading. 

The  coils  mentioned  had  about  forty, 
fifty,  and  seventy  turns,  respectively,  of 
Size  18  wire.  For  most  stations,  two 
coils  of  150  turns  each  are  recommended. 
In  parallel  with  these  coils,  between  an- 
tenna and  ground,  the  detector  and 
phone  are  connected  in  series.  The 
phone  may,  of  course,  have  a fixed  con- 
denser in  parallel  with  it.  As  is  well 
known,  the  self-inductance  of  a closely 
wound  coil  varies  with  the  square  of  the 
number  of  turns.  Hence  when  two  sim- 
ilar coils  are  laid  on  the  table,  one  on  top 
of  the  other,  so  that  the  current  trav- 
erses each  in  the  same  direction,  the  self- 
inductance is  nearly  four  times  that  of 
either  alone;  if  now  one  coil  is  simply 
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turned  over,  the  self-inductance  becomes 
a small  fraction  of  that  of  either  one. 
Thus  by  leaving  one  coil  on  the  table, 
and  moving  the  other  about  or  turning  it 
over,  the  system  can  be  tuned  continu- 
ously over  a very  wide  range  of  wave- 
lengths. 

With  the  three  coils  used  by  the 
writer,  results  were  similar.  Unfortu- 
nately the  lowest  wave-length  that  can 
be  depended  on  is  about  1,000  meters, 
owing  to  the  comparatively  large  distrib- 
uted capacity  of  the  coils,  but  from  2,000 
meters  up,  this  crude  arrangement  gives 
results  which  in  loudness  are  not  so  very 
inferior  to  those  frorii  an  expensive 
tuner.  Trouble  from  interference  is  also 
not  as  great  as  might  be  expected,  es- 
pecially if  large  wire  is  used  and  all  con- 
nections are  perfect.  Flexible  leads  of 
lamp-cord  should  be  used  to  connect  the 
coils  in  series. 

Middletown  is  about  300  miles  from 
Arlington,  yet  time  signals,  news,  and 
weather  reports  are  very  easy  to  copy, 
using  the  indoor  aerial,  with  the  simple 
apparatus  described.  No  variable  con- 
denser is  necessary  if  the  coils  have 
enough  turns.  Of  course,  the  coils  must 
be  kept  at  a distance  of  some  inches 
from  masses  of  metal. 

I have  occasionally  found  the  system 
to  be  in  resonance  with  600-meter  sta- 
tions, when  the  antenna  system  was  tuned 
to  five  or  seven  times  this  wave-length. 
This  is  because  an  odd  harmonic  of  the 
fundamental  oscillation  of  this  complex 
system  of  self-inductances  and  distrib- 
uted capacities  may  happen  to  be  espe- 
cially prominent. 


ODDS  AND  ENDS 

(Continued  from  page  102.) 

Safety  Gap  for  High  Potential  Trans- 
former.— During  the  adjustment  of  the 
rotary  spark  gap,  the  secondary  winding 
of  the  high  potential  transformer  should 
be  protected  by  a safety  gap. 

The  design  in  Figure  9 is  applicable. 
Two  brass  rods  % inch  in  diameter  have 
balls  ]/z  inch  in  diameter  mounted  on  the 
end.  A third  ball  is  placed  in  the  center 
and  thoroughly  connected  to  earth.  The 


actual  distance  between  A and  B (Figure 
9)  depends  upon  the  potential  of  the 
transformer,  but  ordinarily  the  spacing  is 
no  more  than  y2  inch  between  the  three 
electrodes.  Then,  if  the  spark  gap 
proper  of  the  closed  circuit  is  widened  to 
abnormal  length,  a discharge  takes  place 
from  A to  C,  B to  C,  thereby  protecting 
the  windings.  , 

Crystalline  Detectors. — Sensitive  cry** 
tals  may  be  protected  from  dust  or 
dampness  by  placing  a few  drops  of  oil 
on  the  used  surface.  This  will  not  in- 
terfere with  the  action  of  the  detector, 
but  will  prevent  it  becoming  inoperative 
under  the  conditions. 

Several  inquiries  have  been  made  re- 
garding the  leak  resistance  for  the 
vacuum  valves. 

The  static  leak  between  the  grid  and 
filament  of  the  vacuupi  valve  has  a re- 
sistance value  lying  between  500,000  and 
2,000,000  ohms.  A strip  of  paper  placed 
underneath  two  binding  posts  and  a lead 
pencil  line  drawn  between  them  will  give 
about  the  required  value.  The  paper  and 
the  pencil  line  should  be  about  2 inches 
in  length. 


A PRIEST  WHO  MADE  A NAME 
IN  WIRELESS 

The  death  of  the  Rev.  Father  Archi- 
bald John  Shaw,  scientist  and  artist,  in 
Melbourne  on  August  28th,  marked  the 
passing  of  an  interesting  figure  in  wire- 
less in  Australia.  Just  previous  to  his 
death  he  had  completed  the  contract  for 
the  sale  of  the  plant  of  the  Shaw  Wire- 
less, Ltd.,  to  the  Australian  Navy  De- 
partment for  $275,000,  of  which  he  was 
to  receive  half  for  his  share. 

Father  Shaw  was  born  near  Wagga 
about  forty-four  years  ago,  and  did  not 
enter  the  priesthood  till  he  had  gone 
through  a training  which  laid  the  foun- 
dation of  his  recent  success.  As  a young 
man  he  was  employed  for  some  time  at 
Sydney,  as  a telegraph  operator. 

Eight  or  nine  years  ago  the  telegraph 
operator  found  the  priest  again.  At  the 
time  of  his  death  he  had  a number 
of  wireless  patents  and  a powerful 
plant.  The  first  company  was  the 
Maritime  Wireless  Shaw  System,  Ltd., 
and  with  new  capital  and  new  business 
it  became  the  Shaw  Wireless,  Ltd. 
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After  the  explosion 


The  Seventy-Seventh  Voyage  of 

the  Tennyson 

f 

. As  recorded  by  Reginald  Merry , wireless  operator 


IT  was  a gloomy  outlook  for  the  ship's 
company  of  the  s.s.  Tennyson  when 
they  were  informed  that  the  vessel  was 
scheduled  to  steam  from  New  York  for 
the  tropics  on  December  24 — the  day 
before  Christmas.  In  port  only  a few 
days  after  a tedious  voyage  of  four 
months,  we  had  been  looking  forward 
with  considerable  pleasure  to  spending 
the  holiday  season  ashore.  So  it  was 
with  somewhat  heavy  hearts  that  we 
watched  the  receding  sky  line  of  the  city 
as  the  Tennyson  steamed  through  the 
Narrows  and  left  Sandy  Hook  astern, 
well  under  way  for  Santos,  our  port  of 
destination — 5,000  miles  distant. 

Christmas  day  dawned  cheerless  and 
cloudy,  with  a strong  wind  whipping  the 
waters  into  formidable  looking  waves. 
The  wind  increased  in  force  as  the  day 
wore  on  and  late  in  the  afternoon  the 
ship  was  rolling  and  pitching  as  if  she 
might  at  any  moment  turn  over  and  hurl 
us  into  the  sea.  Old  sailors  said  that 
they  had  never  before  seen  the  gale 
equalled  in  fury.  One  wave  reached 


such  a height  that  it  knocked  the  bottom 
out  of  the  crow's  nest,  carried  away  one 
of  the  sky  lights  on  the  boat  deck  and 
moved  a life-boat  out  of  its  chocks. 
Weird  beyond  conception  were  the  tricks 
played  by  the  gale.  Terrific  gusts, 
shrieking  like  thousands  of  demons, 
would  seize  the  ship  in  their  grasp,  ap- 
parently seeking  to  rival  the  force  of  the 
gale.  Then,  above  the  roaring  of  the 
blow,  could  be  heard  the  plaintive  wail 
of  the  steamship's  whistle  as  the  wind 
seized  the  wire  cord  that  controlled  it. 

These  weather  conditions  prevailed  for 
four  days  and  of  course  we  of  the  wire- 
less cabin  momentarily  expected  to  hear 
of  ships  in  distress.  Therefore,  we  were 
not  surprised  when  the  Thessaloniki  on 
December  27  sent  out  calls  for  aid,  say- 
ing that  she  was  sinking.  We  were!  not 
near  enough  to  be  of  aid,  but  we  heard 
other  vessels  answering  her  appeals. 

The  storm  at  an  end,  our  voyage  pro- 
ceeded, for  a time,  with  nothing  but 
pleasant  incidents  to  mark  its  course, 
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and  we  arrived  at  Santos  on  January  15. 
Here  the  Tennyson  was  loaded  with 
bananas,  leaving  in  the  evening  for  Mon- 
tevideo, where  she  docked  four  days 
later.  At  Buenos  Aires,  our  next  port 
of  call,  we  loaded  a cargo  of  quebracho, 
a gum-like  substance  used  for  dyeing,  ex- 
tracted from  a tree  in  the  Argentine. 

Eight  days  later  saw  us  safely  an- 
chored in  Bahia  Bay.  Here  we  loaded 
hides  and  sixteen  cases  described  as 


which  probably  weighed  a quarter  of  a 
ton,  had  been,  blown  over  the  mainmast 
and  crashed  through  the  boat  deck.  But 
most  alarming  of  all  was  the  sight  of  the 
flames  started  by  the  explosion  which,  it 
was  afterwards  determined,  was  due  to  a 
bomb  in  the  hatch  where  the  “photo- 
graphic samples”  had  been  placed. 

Of  the  eight  men  sleeping  aft  onfy  five 
escaped  death.  One  of  the  survivors — 
the  ship’s  carpenter — obtained  an  axe  as 


Repairing  the  aerial 


“photographic  samples.”  The  latter 
looked  harmless  enough  but — however, 
I'll  go  on  with  my  story. 

The  unexpected  occurred  five  days 
after  we  had  left  Bahia  for  Trinidad, 
our  next  port  of  call.  I was  asleep  in 
my  bunk  at  fifteen  minutes  after  four 
o’clock  in  the  morning  when  an  explosion 
so  terrific  that  it  can  only  be  likened  to 
the  simultaneous  discharge  of  a hundred 
cannon,  shook  the  vessel  and  made  her 
seem  about  to  leap  out  of  the  water 
Slipping  hurriedly  into  my  clothes,  I 
rushed  to  the  deck.  Here  an  indescribe- 
able  scene  of  havoc  met  my  eyes.  The 
entire  after  end  of  the  ship  had  been 
blown  away  and  the  decks  twisted  about 
as  though  they  were  playthings  in  the 
hands  of  a giant.  A solid  steel  girder, 


soon  as  he  had  made  his  escape  and 
groped  his  way  back  through  the  flames 
and  smoke  to  rescue  another  member  of 
the  crew  who  was  hemmed  in  his  room. 
The  carpenter  succeeded  in  smashing  two 
deck  planks  over  the  room  of  the  im- 
prisoned man  and  then,  exhausted  by  his 
efforts  and  partly  overcome  by  the  flames 
and  smoke,  he  abandoned  his  attempt. 

The  wireless  had  not  escaped  damage, 
the  antenna  having  been  torn  from  the 
mast  and  hurled  to  the  deck,  a tangled, 
twisted  heap.  It  was  a situation  that 
called  for  quick  action,  so  we  obtained 
two  wires  and  ran  them  up  to  the  signal 
arm  on  the  foremast  and  down  to  the 
cabin.  The  dynamo  continued  to  operate 
and,  having  obtained  the  ship’s  position. 

we  flashed  the  5 0 £7  but-w^hout  avail. 
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The  crew  had  been  playing  the  water 
from  the  fire  hose  on  the  flames  and  this 
was  not  without  its  effect.  Another  en- 
couraging sign  was  also  discovered  in 
the  fact  that  the  ship  was  not  leaking, 
and  hope  began  to  be  entertained  that 
the  vessel  could  be  saved.  By  noon  time 
the  flames  were  so  well  under  control 
that  it  was  possible  for  members  of  the 
crew  to  make  their  way  aft.  The  en- 
gines were  still  in  good  order,  although 
the  steering  gear  had  been  considerably 
damaged,  and,  a jury  rudder  having  been 
rigged  up,  it  was  decided  to  navigate  the 
vessel  at  half  speed,  toward  Maranhao, 
180  miles  away. 

We  were  without  an  adequate  chart  of 
the  coast  toward  which  we  were  headed, 
but  the  wea'her  conditions  were  favora- 
ble and  the  vessel  made  steady  progress 
However,  as  we  neared  the  coast  a 
storm  blew  up  and  the  Tennyson,  too 
badly  crippled  to  combat  it,  ran  her  nose 
into  a sand  bank.  She  was  released  with- 
out great  difficulty  from  this  predicament, 
however,  and  steered  to  a safe  anchor 
age. 

The  next  morning  a pilot  boarded  the 
vessel  and  we  arrived  in  due  time  at 
Maranhao.  There  were  no  facilities  here 
to  make  repairs  to  the  Tennyson,  how- 
ever, and  consequently  she  steamed  for 
Para,  still  using  the  jury  rudder.  Calm 
weather  prevailed  during  the  trip  and 
for  this  I was  thankful  as  we  had  rigged 
up  a two- wire  aerial  which  I was  fearful 
would  be  displaced  in  the  event  of  a 
storm. 

At  Para  the  cargo  and  wreckage  was 
removed  from  the  ship  and  then  it  was 
towed  to  a small  place  called  Val-de,- 
Caes,  where  the  work  of  patching  up  the 
Tennyson  began. 

Here  we  remained  for  seven  weeks. 
At  length  the  Tennyson  steamed  back  to 
Para  to  load  what  remained  of  her  car- 
go. At  Para  we  rigged  another  two- 
wire  aerial  from  the  foremast,  and,  as 
the  mainmast  was  missing,  we  ran  it  to 
a spreader  on  a flag  staff  on  the  poop. 

April  26  was  a red  letter  day  for  us, 
for  on  that  date  we  steamed  for  New 
York,  via  Barbados.  The  Tennyson  had 
been  only  two  days  out  of  Para,  however, 
when  the  carpenter  was  stricken  with  ill- 
ness and  it  was  feared  that  he  had  yellow 
fever.  At  Barbados  a physician  came 


aboard,  but  he  was  unable  to  determine 
the  exact  nature  of  the  carpenter's  ill- 
ness. Three  other  physicians  were  no 
more  successful  and  they  ordered  that  he 
be  taken  to  the  quarantine  hospital  on 
Pelican  Island  where  he  died.  Following 
his  death,  the  captain  of  the  Tennyson 
was  directed  to  bury  the  carpenter's  body 
five  miles  out  at  sea. 

These  incidents  of  course  resulted  in 
delay  in  getting  again  started  on  our  voy- 
age for  New  York.  In  fact  many  of  us 
believed  that  the  carpenter’s  death  was 
due  to  some  contagious  disease  and  we 
were  prepared  to  become  reconciled  to  a 
quarantine.  (ireat  was  our  surprise 


Havoc  zvas  or.  all  sides 


iherefore  in  the  afternoon  following  the 
burial  to  be  informed  that  the  carpenter 
had  died  from  acute  meningitis  and  that 
the  Tennyson  was  free  to  leave  port. 
The  crew  needed  no  urging  to  make 
haste  in  their  preparations  for  departure 
and  at  midnight  the  vessel  was  showing 
her  heels  to  Barbados. 

As  if  to  make  up  for  previous  neglect, 
good  fortune  smiled  radiantly  on  the 
Tennyson  during  the  last  leg  of  her  voy- 
age. Excellent  weather  prevailed  and 
the,  vessel  made  a speedy  trip  to  Sandy 
Hook.  A short  time  afterward  saw  us 
at  Quarantine  and  with  the  high  tide  we 
went  to  dock.  I11  this  manner  was  the 
seventy-seventh  voyage  of  the  Tennyson 
ended. 
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Photo  Electric  Phenomena* 

By  Dr.  J.  A.  Fleming,  F.  R.  S. 


THE  Phenomena  of  Light  and  Elec- 
tricity are  so  closely  connected 
that  we  may  truthfully  say  the  study  of 
both  is  embraced  within  the  confines  of 
a single  branch  of  science. 

The  term  photoelectricity  is,  however, 
restricted  to  the  description  of  a particu- 
lar effect — viz.,  the  power  of  light  of 
certain  kinds  to  cause  an  electric  dis- 
charge or  leakage  of  electricity  frorft 
many  substances,  or  under  some  condi- 
tions to  produce  an  electric  charge,  or 
electromotive  force  or  ionization. 

The  starting  point  for  this  subject  is 
found  in  an  observation  Hertz  made  in 
the  course  of  his  celebrated  researches 
on  the  production  of  electric  waves,  in 
which  he  noticed  that  the  discharge  in 
the  form  of  an  electric  spark  between 
two  balls  is  facilitated  when  light  from 
another  spark  falls  upon  them. 

This  effect  can  be  shown  by  a special 
form  of  apparatus  devised  by  the  writer. 
It  consists  of  two  upright  strips  of  wood 
carrying  copper  strips  which  are  con- 
nected at  two  places  by  a pair  of  spark 
balls,  adjustable  as  to  distance.  The 
lower  pair  of  balls  are  inclosed  in  a glass 
box,  whilst  the  upper  pair  are  exposed 
in  the  air.  The  copper  strips  are  con- 
nected to  the  inner  and  outer  coatings  of 
a pair  of  Leyden  jars,  and  these  again  to 
an  induction  coil.  When  the  coil  is  in 
action,  electric  sparks  jump  across  be- 
tween the  balls.  We  can  then  adjust  the 
two  spark  lengths  so  that  the  sparks  at- 
ways  take  place  between  the  two  bottom 
balls  in  the  glass  box,  because  these  balls 
are  a little  closer  than  the  upper  pair.  If 
we  now  illuminate  the  upper  balls  by  the 
light  from  an  electric  arc,  or  a piece  of 
burning  magnesium  wire,  or  the  light 
from  another  electric  spark  between 
zinc  balls,  or  else  points  of  Invar,  which 


sparks  discharge  at  once  takes  place  be- 
tween the  upper  balls.  This  effect  is  not 
due  to  the  visible  or  eye-affecting  light, 
because  the  interposition  of  a sheet  of 
glass  or  mica  stops  the  effect.  On  the 
other  hand,  a sheet  of  transparent  quartz 
does  not.  Hence  we  infer  that  the  action 
is  due  to  the  ultra-violet  rays  in  the  light, 
or  those  of  very  short  wave-length.  The 
material  of  which  the  spark  balls  acted 
upon  are  made  does  not  seem  to  have 
much  influence.  Experiment  also  shows 
that  the  chief  part  of  the  effect  is  due  to 
the  action  of  the  ultra-violet  light  on  the 
negative  spark  ball. 

These  observations  were  made  by 
Hertz  in  1887,  and  immediately  sug- 
gested lines  of  research  to  others.  Hall- 
wachs  soon  afterwards  discovered  that 
the  same  kind  of  light  could  discharge 
electricity  from  a negatively  electrified 
zinc  plate. 

If  a plate  of  zinc,  or  better,  magnesium 
which  has  been  recently  well  polished 
with  emery  paper,  is  placed  on  an  insu- 
lating stand  connected  with  a gold  leaf 
electroscope,  and  a charge  of  negative 
electricity  given  to  it,  it  is  found  that  the 
charge  rapidly  disappears  if  the  plate  is 
exposed  to  the  light  of  an  arc  lamp. 
The  experiment  succeeds  better  if  an  un- 
insulated brass  grid  or  plate  of  coarse 
gauze  is  placed  between  the  plate  and  the 
light.  If  the  plate  is  oxidized  or  tar- 
nished, or  has  been  long  exposed  to  the 
air  since  polishing,  then  the  discharge  of 
negative  electricity  from  it  proceeds 
much  more  slowly.  If  the  plate  is  posi 
tively  electrified,  the  discharge  does  not 
take  place,  or  but  very  slightly. 

We  may  show  the  experiments  in  an- 
other way.  If  we  insulate  a piece  of 
brass  gauze  and  connect  it  to  an  clectro- 
. scope  and  charge  it  with  positive  elec- 


ts  a nickel -iron  alloy,  we  see  that  the 

* From  “The  Year  Book  of  Wireless  Teleg- 
raphy and  Telephony,  1916.“ 
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hold  near  to  the  gauze  a polished  plate 
of  zinc,  magnesium  or  aluminum  which 
is  uninsulated,  we  find  that  no  discharg- 
ing effect  takes  place  until  light  from  an 
arc  lamp  or  other  source  of  ultra-violet 
light  illuminates  the  polished  plate,  and 
then  the  positive  electricity  of  the  elec- 
troscope is  discharged. 

These  experiments  may  be. modified  by 
employing  a very  sensitive  galvanometer 
in  place  of  an  electroscope.  If  we  con- 
nect to  the  negative  terminals  of  a high 
potential  battery  a polished  zinc  plate, 
and  to  the  positive  terminal  a piece  of 
metal  gauze,  and  insert  in  the  circuit  a 
galvanometer,  and  then  bring  the  gauze 
near  to  the  zinc  plate,  we  find  no  current 
as  long  as  the  zinc  plate  is  not  illumin- 
ated. If,  however,  a strong  light,  rich  in 
ultra-violet  rays,  is  thrown  through  the 
gauze  on  to  the  zinc  plate,  the  galvano- 
meter at  once  gives  indications  of  an 
electric  current  which  is  called  a photo- 
electric current. 

Light  Effects  Escape  of  Electrons 

The  consideration  of  all  these  effects 
shows  that  there  is  a leakage  of  negative 
electricity  from  negatively  electrified 
bodies  when  they  are  exposed  to  light, 
chiefly  ultra-violet  light.  In  modem 
terminology  we  say  that  light  falling  on 
certain  substances  causes  an  escape  of 
electrons  from  them. 

Many  things  affect  this  photoelectric 
discharge. 

First,  the  nature  of  the  body  itself. 
Some  are  highly  photoelectric,  such  as 
zinc,  magnesium,  potassium,  sodium,  ru- 
bidium. Broadly  speaking,  the  most  ox- 
idizable  irtetals  are  most  photoelectric, 
and  the  photoelectric  order  is  Very 
roughly  that  of  thie  electro-chemical  se- 
ries, the  most  electropositive  being  the 
most  photoelectric. 

Secondly,  the  physical  nature  of  the 
surface,  whether  polished  or  tarnished, 
smooth  or  rough,  has  a great  deal  of  in- 
fluence, and, 

Thirdly,  the  nature  of  the  atmosphere 
or  surrounding  gas. 

A convenient  method  of  exhibiting 
these  facts  and  testing  various  substances 
is  by  an  apparatus  as  follows: — It  con- 
sists of  a box  within  which  is  contained 


a series  of  spark  gaps  between  Invar 
points.  The  ultra-violet  light  radiated 
passes  out  of  an  aperture  covered  with 
a thin  transparent  quartz  disc  and  passes 
down  a tube  and  falls  upon  a disc  of  the 
substance  under  test.  Around  the  out- 
side of  the  tube,  but  so  protected  as  not 
to  be  affected  directly  by  the  light,  is  an 
insulated  metal  ring  which  is  connected 
to  an  electroscope.  This  ring  is  given  a 
charge  of  positive  electricity.  When  the 
spark  light  shines  on  the  disc  under  test, 
it  liberates  from  it  negative  electrons. 
This  discharge  passes  through  the  air  and 
discharges  the  positively  charged  metal 
ring.  By  observing  the  time  taken  for 
the  electroscope  to  be  discharged  we  can 
compare  various  substances,  solid,  liquid 
or  in  powder,  with  each  other  with  re- 
gard to  their  photoelectric  activity  in  air. 
The  results,  however,  of  such  observa- 
tions in  air  must  be  interpreted  with  cau- 
tion. It  must  be  noted  in  the  first  place 
that  the  radiation  most  effective  in  the 
case  of  one  metal  or  subtsance  is  not  so 
in  another,  and,  moreover,  the  nature  of 
the  surrounding  atmosphere  affects  the 
result.  Also,  we  have  to*  take  into  ac- 
count a very  noticeable  effect  which  is 
commonly  called  photoelectric  fatigue. 
It  is  found  that  the  sensitiveness  of  a 
freshly  cleaned  surface  of  metal  rapidly 
decreases  if  the  metal  is  left  exposed  to 
the  air.  It  has  been  found  that  this  de- 
pends much  on  the  size  of  the  vessel  in 
which  the  substance  is  kept.  In  the  open 
air  photoelectric  fatigue  progresses  most 
rapidly,  but  less  so  if  the  body  is  kept 
in  a closed  chamber.  The  term  "fatigue” 
is  not  very  appropriate,  because  the  pho- 
toelectric sensitiveness  is  not  recovered 
on  resting. 


Photoelectric  Deterioration 


Elster  and  Geitel  found  that  a freshly 
polished  zinc  surface  lost  half  its  photo- 
electric sensitiveness  in  five  minutes. 
Hoor  noticed  that  for  freshly  cleaned 
metals,  zinc,  copper  and  brass,  the  ac- 
tivity was  reduced  one-tenth  of  its  initial 
value  by  exposure  for  forty-eight  hours 
to  the  air.  The  effect,  however,  is  not 
due  or  wholly  due  to  oxidation  of  the 
surface,  because  it  takes  place  in  hydro- 
gen as  well  as  in  air.  Again,  it  takes 
place  in  the  case  of  such  insulating  ma- 
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terials  as  sulphur,  shellac  and  paraffin, 
which  are  not  oxidizable.  It  would  be 
more  apropriate  to  call  this  falling-off 
the  photoelectric  deterioration. 

The  reasons  for  this  photoelectric  de- 
terioration have  not  yet  been  fully  ascer- 
tained, but  as  far  as  the  evidence  goes, 
it  seems  to  be  due  to  a peculiar  condition 
of  the  gaseous  layer  adhering  to  the  sur- 
face of  bodies.  It  is  suspected  that  in 
some  cases  it  is  due  to  the  formation  of 
a film  of  hydrogen  peroxide,  which  is 
extremely  absorbent  of  ultra-violet  light, 
and  this  again  may  be  due  to  the  action 
of  the  ultra-violet  light  on  aqueous  va- 
por in  the  air,  or  moisture  condensed 
upon  the  surface,  according  to  the  chem 
ical  equation  2H20  = H202  + H2. 

Experiments  seem  to  prove  that  pure 
clean  metal  surfaces  in  a very  high 
vacuum  show  no  photoelectric  fatigue. 

How  to  Obtain  Consistent  Results 

Accordingly,  experimentalists  sooner 
or  later  realized  that  consistent  results 
can  only  be  obtained  when  we  experi- 
ment with  freshly  prepared  surfaces  in  a 
very  high  vacuum.  This,  however,  in- 
troduces great  experimental  difficulties, 
and  it  is  necessary  to  devise  methods  for 
distilling  or  preparing  the  metal  or  other 
substance  in  the  vacuous  tube.  Some 
years  ago  the  writer  described  methods 
for  doing  this  in  the  case  of  the  liquid 
potassium  sodium  alloy,  which  is  very 
highly  photoelectric,  and,  moreover,  sen- 
sitive to  ordinary  visible  light.  Small 
lumps  of  potassium  and  sodium  are 
placed  in  a glass  tube,  the  weights  being 
in  atomic  ratio — viz.,  about  2 to  r.  When 
this  is  melted  in  vacuo  it  produces  a 
liquid  alloy  resembling  mercury,  which 
can  be  tilted  off  from  the  solid  dross  or 
oxide.  If  such  liquid  alloy  is  placed  in  a 
clean  part  of  the  exhausted  tube  pro- 
vided with  an  electric  connection,  con- 
sisting of  a platinum  wire  sealed  through 
the  glass,  and  if  there  is  a clean  platinum 
plate,  also  with  an  external  electrode 
placed  over  and  near  to  the  alloy  sur- 
face, we  can  observe  the  following  facts : 

Fij*st,  the  alloy  surface  rapidly  dis- 
charges negative  electricity  when  light 
from  an  arc  lamp  falls  upon  it.  Also 
when  illuminated  the  alloy  discharges 
positive  electricity  from  the  platinum 


plate,  provided  the  alloy  is  kept  connect- 
ed to  the  earth.  Most  remarkable  of  al! 
is  the  fact  that  the  alloy  when  illuminated 
actually  generates  an  electric  current.  If 
we  connect  a sensitive  galvanometer  to 
the  alloy  and  to  the  platinum  plate,  then 
in  darkness  there  is  no  electric  current; 
but  when  a bright  light  falls  on  the  alloy 
surface  the  galvanometer  indicates  a cur- 
rent, and  this  current  is  in  the  opposite 
direction  to  that  which  would  flow  under 
the  volta  contact  potential  difference. 
That  is  to  say,  the  negative  electricity 
comes  out  from  the  terminal  connected 
to  the  platinum  plate  and  flows  through 
the  galvanometer  back  to  the  terminal 
connected  to  the  alloy.  This  proves  that 
light  causes  an  emission  of  negative  elec- 
trons from  the  alloy  surface,  which  has 
an  electromotive  force  greater  than  the 
contact  E.  M.  F.  due  to  platinum  and 
potassium. 

The  strength  of  the  photoelectric  cur- 
rent varies  with  the  color  of  the  light 
thrown  upon  it — that  is,  with  the  wave- 
length. Elster  and  Geitel  found  that 
this  negative  leak  is  greater  for  potas- 
sium than  for  sodium,  provided  we  em- 
ploy white  or  blue  light,  but  for  yellow 
light  sodium  is  more  photoelectric  than 
potassium,  and  rubidium  is  vastly  greater 
than  either  of  them,  both  for  white  and 
for  yellow  light. 


Photoelectric  Metals 


The  writer  showed  that  several  such 
photoelectric  cells  could  be  joined  in  se- 
ries to  make  a photoelectric  battery.  If 
it  were  possible  to  obtain  the  rare  metal 
rubidium  in  large  quantities,  it  would  be 
possible  to  construct  a rubidium  photo- 
electric battery  of  a large  number  of 
cells,  which  would  create  a considerable 
electric  current  merely  by  illuminating 
the  rubidium  surface.  It  is  needless  to 
say  that  the  energy  represented  by  this 
current  would  be  drawn  from  the  light 
energy. 

We  may  next  pass  on  to  notice  some 
curious  and  interesting  facts  with  regard 
to  the  photoelectric  properties  of  various 
classes  of  substances,  solid  and  liquid. 

Tt  has  been  mentioned  that  the  most 
photoelectric  metals  arc  the  electroposi- 
tive ones,  rubidium,  potassium,  sodium, 
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magnesium,  zinc,  aluminum,  etc.  The 
least  sensitive  are  the  electronegative  and 
non-oxidizable  metals,  platinum,  gold, 
silver,  palladium.  Metals  such  as  cop- 
per, iron,  and  nickel  occupy  an  inter- 
mediate position. 

There  are,  however,  many  compounds 
of  metals  and  non-metals  which  are  high- 
ly photoelectric,  such  as  the  sulphides 
and  iodides,  especially  the  sulphides. 
These  sulphides  may  be  roughly  arranged 
in  the  following  order,  the  most  photo- 
electric standing  first: — Sulphide  of 
lead,  copper,  manganese,  silver,  tin,  iron, 
chromium,  bismuth,  nickel,  antimony, 
zinc,  cadmium,  cobalt,  and  molybdenum. 
The  native  sulphide  of  lead  called  galena 
and  the  native  double  sulphide  of  copper 
and  iron,  called  chalcopyrites  or  copper 
pyrites,  are  markedly  photoelectric ; 
whilst  the  native  sulphide  of  molybden- 
um, called  molybdenite,  is  very  insensi- 
tive. 


Photoelectric  Effects 

Again,  the  phosphorescent  sulphides 
of  barium,  calcium  and  the  alkaline 
earths  are  very  photoelectric.  Flourspar, 
which  is  a fluoride  of  calcium,  is  also 
photoelectric;  and  silver  iodide  is  said 
to  be  remarkably  photoelectric  under  ul- 
tra-violet light. 

Another  important  class  of  substances 
which  exhibit  photoelectric  qualities  are 
the  aniline  dyes.  Not  only  is  anthracene 
photoelectric,  but  also  eosin,  fluorescine, 
fushin;  and  aniline  green  and  violet  are 
very  sensitive  in  the  solid  as  well  as  in 
solutions. 

There  is  a certain  conection,  in  fact, 
between  fluorescence,  phosphorescence, 
and  photoelectric  leak  or  discharge,  and, 
broadly  speaking,  the  fact  that  a sub- 
stance is  fluorescent  is  generally  an  indi- 
cation that  it  is  photoelectric  and  will 
lose  negative  electricity  when  illumin- 
ated by  ultra-violet  light. 

With  regard  to  liquids,  many  experi- 
mentalists agree  that  pure  water  shows 
na  photoelectric  effect  when  illuminated 
by  the  electric  arc.  Soapy  water  is  in- 
tensely non-photoelectric,  and  even  very 
sensitive  materials,  such  as  clean  zinc, 
lose  sensitiveness  if  smeared  with  soapy 
water. 

Generally  speaking,  flourescent  liquids 


are  photoelectric,  and  I have  noticed 
marked  leak  of  negative  electricity  from 
the  surface  of  paraffin  oil,  which  is  well 
known  to  be  flourescent. 

The  flourescence  of  a body  is  a prop- 
erty of  it  in  virtue  of  which  it  has  the 
power  to  create  a change  in  refrangibility 
of  light.  It  absorbs,  say,  ultra-violet  or 
non-luminous  light  and  radiates  or  emit: 
violet  or  visible  light.  A typical  instance 
of  this  is  a solution  of  sulphate  of 
quinine. 

At  this  point  we  may  with  advantage 
consider  in  outline  the  explanations 
which  have  been  offered  to  account  for 
photoelectric  effects. 

According  to  modern  views,  we  regard 
electricity  as  having  an  atomic  structure, 
and  the  atoms  of  negative  electricity, 
called  electrons,  are  constituents  of  chem- 
ical atoms.  All  electric  conduction  and 
electric  currents  are  considered  to  be  due 
to  a movement  or  drift  of  electrons  in  or 
between  chemical  atoms  or  molecules.  All 
radiation  is  effected  by  oscillations  of 
electrons,  which  create  ether  or  electric 
waves  when  the  velocity  of  the  electron 
is  being  changed.  Hence  an  electron  ra- 
diates only  when  it  is  being  accelerated. 
Again,  the  forces  binding  together  atoms 
into  molecules  are  electric  forces  due  to 
electric  charges.  Hence  we  may  classify 
the  electrons  in  a certain  manner  depend- 
ing on  function.  We  have  to  consider 
the  conduction  electrons,  the  radiation 
electrons,  and  the  valency  electrons.  This 
does  not  imply  that  the  same  electron  may 
not  function  in  all  three  ways.  It  is 
merely  a classification  for  the  sake  of  dis- 
tinction. 


Conduction  Electrons 


The  conduction  electrons  may  be 
regarded  as  the  molecules  of  a kind  of 
gas.  They  are  assumed  to  be  in  rapid 
irregular  movement,  and,  in  good  con- 
ductors, to  be  about  as  numerous  as  the 
chemical  atoms.  Their  velocities  are  dis- 
tributed according  to  the  same  law  as 
those  of  gas  molecules.  These  free  elec- 
trons cannot,  however,  escape  from  the 
conductor,  because  if  they  did  they  would 
leave  it  positively  electrified.  In  the  next 
place  we  have  those  electrons  the  vibra- 
tions of  which  create  the  radiation  or 
spectrum  of  the  body  when  incandescent 
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or  luminiscent.  Lastly,  there  are  elec- 
trons more  or  less  loosely  attached  to  the 
atom,  up  to  the  number  of  eight,  which 
' by  entrance  to  or  exit  from  the  atom  give 
rise  to  the  atomic  electric  charges  pro- 
portional to  the  chemical  valency,  and  so 
effect  chemical  combination. 

The  question  then  arises,  to  which  of 
these  classes  do  the  electrons  belong,  the 
escape  of  which  constitutes  the  photoelec- 
tric discharge?  If  light  discharges  nega- 
tive electricity,  this  implies  that  light 
causes  an  escape  of  negative  electrons. 
We  then  ask,  what  electrons  are  these, 
and  how  is  this  escape  brought  about  ? 

Dealing  first  with  the  conduction  elec- 
trons, it  may  be  noticed  that  there  is  no 
good  evidence  that  these  are  liberated  in 
the  photoelectric  effect.  If  they  were, 
one  would  think  the  body  should  become 
a worse  conductor  when  illuminated. 
Since,  however,  in  good  conductors  the 
conduction  electrons  are  extremely  nu- 
merous, probably  about  as  numerous  as 
the  atoms,  there  might  be  a considerable 
loss  of  conduction  electrons  without  sen- 
sible or  measurable  loss  of  conductivity. 
On  the  other  hand,  one  well-known  case 
in  which  light  affects  conductivity  is  that 
of  selenium.  The  effect  of  light  falling 
on  it  is  to  increase  conductivity.  Again, 
light  is  said  to  increase  the  conductivity 
of  sodium  vapor,  and  Arrhenius  found 
that  the  haloid  salts  of  silver  increase  in 
conductivity  under  the  action  of  light. 

Conductivity  and  Ultra-Violet  Light 

There  is  no  well  marked  case  of  de- 
crease in  conductivity  under  the  action 
of  ultra-violet  light.  The  author  has 
found  one  interesting  connection  between 
photoelectric  sensitiveness  and  conductiv- 
ity. It  is  well  known  that  the  contact  be- 
tween certain  pairs  of  substances  has  a 
unilateral  conductivity.  Thus  the  con- 
tact between  zincite  (native  oxide  of 
zinc)  and  chalcopyrite  (copper  pyrites) 
conducts  negative  electricity  better  when 
flowing  from  zincite  to  chalcopyrite 
across  the  junction  than  in  the  opposite 
direction.  The  same  is  true  for  a junc- 
tion between  molybdenite  (native  sul- 
phide of  molybdenum),  and  copper,  also 
between  plumbago  (carbon)  and  galena 
(sulphide  of  lead).  Again,  a junction 
of  tellurium  and  aluminum,  silicon  and 
steel,  carbon  and  steel,  and  several  other 


pairs  of  metals  and  non-metals,  such  as. 
gold  and  iron  pyrites  (native  persulphide 
of  iron),  have  similar  unilateral  conduc- 
tivity. 

It  has  been  found  that  almost  without 
exception,  of  these  pairs  of  substances 
which  so  act,  one  of  them  has  great  pho- 
toelectric sensitiveness  and  the  other  one 
small.  The  two  materials  which  com- 
pose a rectifying  contact  always  differ 
greatly  in  photoelectric  sensitivity  or 
power.  The  one  which  loses  negative 
electricity  most  easily  under  the  action  of 
ultra-violet  light  is  always  the  sulphide, 
or  else  the  good  metallic  conductor.  The 
largest  negative  current  flows  across  the 
junction  from  the  material  of  small  pho- 
toelectric activity  to  the  one  of  large  ac- 
tivity. For  example,  chalcopyrite  is  vast- 
ly more  photoelectrically  sensitive  than 
zincite,  and  the  largest  current  flows 
across  the  junction  when  the  zincite  is  the 
negative  terminal  or  electrode,  or  is  at- 
tached to  the  negative  pole  of  the  battery. 


Sensitiveness  Dependent  on  Molecular 
Grouping 

Whatever  may  be  the  proper  interpre- 
tation of  these  facts  it  appears  clear  that 
photoelectric  sensitiveness  is  not  an 
atomic  property,  but  is  a molecular  one, 
and  depends  also  on  molecular  grouping. 
Also  we  cannot  trace  any  definite  relation 
between  this  property  and  electric  con- 
ductivity. Accordingly,  we  are  obliged 
to  assume  that  there  are  in  connection 
with  certain  molecules  or  groupings  of 
atoms  certain  electrons  which  can  be  set 
free  by  light  of  short  wave-length. 

The  question  then  arises:  How  does 
the  light  act?  Is  it  a simple  resonance 
action  in  virtue  of  which  the  luminous 
vibrations  work  up  these  loosely  attached 
electrons  to  such  an  amplitude  that  they 
break  loose  from  their  moorings  and  are 
shot  off,  just,  for  instance,  as  water 
waves  might  cause  a boat  to  break  loose 
and  drive  it  away?  If  this  were  the  case, 
it  would  seem  most  probable  that  the 
more  intense  the  light — that  is,  the  great- 
er the  amplitude  and  energy  of  the  light 
waves — the  more  effective  it  would  be, 
and  the  greater  the  velocity  of  the  elec- 
tron which  is  detached  and  flung  out. 
Also  it  would  appear  likely  that  high  tem- 
perature in  a bodw  by  increasing  the  elec- 
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ironic  motion,  should  promote  or  increase 
photoelectric  effects.  But  two  very  re- 
markable facts  have  been  discovered 
which  are  quite  inconsistent  with  this 
resonance  theory.  The  first  is  that  the 
maximum  velocity  with  which  the  elec- 
tron are  shot  off  when  the  sensitive  sub- 
stance is  exposed  to  light  is  independent 
of  the  temperature,  as  long  as  the  body 
is  not  oxidized  or  otherwise  altered  by 
heating  or  cooling.  Thus,  for  the  noble 
metals  it  is  invariable  between  a red  heat 
and  the  temperature  of  liquid  air. 

The  second  fact  is  that  this  maximum 
electronic  velocity  is  independent  of  the 
intensity  of  the  incident  light,  and  de- 
pends only  on  the  frequency ; but  no  elec- 
trons at  all  are  liberated  if  the  frequency 
falls  below  a certain  value.  There  is  a 
special  velocity  for  each  substance.  For 
a given  metal  or  substance  the  maximum 
velocity  with  which  the  electron  is  shot 
out  increases  with  the  frequency  of  the 
light,  and  the  electronic  energy  is  propor- 
tional to  the  excess  of  this  frequency 
above  a certain  minimum,  which  must  be 
exceeded  in  order  that  any  photoelectric 
effect  may  take  place  at  all. 

Discussion  of  a Theory 

It  appears,  therefore,  that  there  is  a 
certain  energy  required  to  get  the  elec- 
tron away  from  its  atom  or  to  detach  it 
from  home;  and  that  over  and  above  this 
the  energy  absorbed  is  proportional  to 
the  frequency  of  the  light  and  to  a con- 
stant called  Planck's  constant.  The  diffi- 
culty which  we  are  called  upon  to  face  in 
endeavoring  to  explain  these  facts  by  the 
ordinary  undulatory  theory  is  as  fol- 
lows: A molecule  cannot  absorb  more 
radiant  energy  than  falls  on  its  surface 
or  projected  area.  Now  the  cross  section 
of  a molecule  is  something  of  the  order 
of  io~15  of  a square  centimetre.  It  is 
certain  that  light  of  suitable  wave-length 
which  falls  on  a photosensitive  surface, 
giving  to  it  per  second  energy  equal  to  i 
erg  per  sq.  centim.,  will  produce  a photo- 
electric effect.  Tfie  liberation  of  i elec- 
tron requires  at  least  io~12  erg.  Hence 
the  above  illumination  would  have  to  fall 
for  1,000  seconds  on  each  molecule  to  im- 
part to  it  the  necessary  energy  to  expel  an 
electron.  It  is,  however,  found  that  the 
photoelectric  effect,  if  it  takes  place  at  all, 


happens  instantly  the  illumination  begins. 
The  conclusion  is  inevitable  that  the  ordi- 
nary undulatory  theory,  in  which  the 
light  energy  is  assumed  to  be  spread  uni 
formly  over  the  wave  front  cannot,  taken 
by  itself,  adequately  explain  photoelectric 
effects. 

It  has  been,  therefore,  necessary  to  in- 
troduce modifications.  Sir  Joseph  Thom- 
son has  suggested  that  in  the  light  wave 
the  luminous  energy  is  not  distributed 
uniformly  over  the  wave  front,  but  is 
concentrated  at  certain  points  in  it.  This 
supposition  is  somewhat  analogous  to  a 
view  taken  by  Faraday  in  his  “Thoughts 
on  Ray  Vibrations.”  On  the  other  hand, 
we  have  more  recently  the  hypothesis  de- 
veloped by  Planck,  Einstein  and  others, 
that  radiation  is  not  emitted  continuous- 
ly, but  in  gushes  or  bundles,  wrhich  are,  in 
effect,  indivisible  units  of  energy  and  all 
absorbed  as  a whole.  These  gushes  of 
radiant  energy  are  called  quanta , and  the 
size  of  these  quanta  is  proportional  to  the 
light  frequency  and  to  a constant  called 
Planck's  constant.  Our  ordinary  meas- 
ure of  radiation  is  therefore  an  average, 
and  the  maximum  value  at  any  moment 
may  greatly  exceed  the  average  value. 
We  may  compare  this  view  of  radiation 
with  the  ordinary  one  by  the  illustration 
of  carrying  water  in  buckets,  say,  to  pul 
out  a fire,  as  contrasted  with  pumping 
a steady  stream  of  water  through  a hose. 
In  the  bucket-carrying  process  the  water 
arrives  in  gushes  or  lots,  but  the  average 
water  delivered  per  hour  is  very  much 
smaller  than  the  maximum  delivered  at 
the  moment  when  one  bucketful  is  just 
being  poured  on  the  fire. 

This  view  of  the  case  gives  to  the  ra- 
diant energy  an  atomic  character,  and  we 
can  speak  of  these  quanta  as  atoms  of 
energy. 


Phenomena  Not  Fully  Explained 

In  spile  of  the  fact  that  this  quantum 
theory  helps  us  to  explain  very  easily 
photoelectric  effects,  and  also  many 
other  matters,  such  as  the  distribution  of 
energy  in  the  spectrum  and  some  facts 
connected  with  the  ionization  of  gases  bv 
ultra-violet  light,  yet  this  theory  seems 
hopelessly  irreconcilable  with  the  funda- 
mental facts  of  interference  which  must 
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be  primarily  explained.  The  well-known 
fact  that  two  rays  of  light  can,  under  cer- 
tain conditions,  extinguish  each  other  at 
a point  in  space  is  one  of  the  chief  truths 
of  physical  optics,  and  is  at  once  explic- 
able on  theory  of  a wave  motion.  But  it 
is  not  interpretable  on  any  corpuscular 
theory  of  light  or  radiation.  Hence,  al- 
though this  quantum  theory  of  radiation 
has  attracted  much  attention  and  exer- 
cised much  ingenuity,  it  is  probably  cor- 
rect to  say  that  the  leading  physicists 
have  felt  it  does  not  give  us  a final  the- 
ory and  that  photoelectric  phenomena  are 
still  not  yet  fully  explained. 

Case  of  Gases 

We  pass  on  then  to  consider  photoelec- 
tric effects  in  the  cases  of  gases,  particu- 
larly the  circumstances  under  which  light 
of  short  wave-length  can  ionize  gases  or 
produce  in  them  positively  and  negative- 
ly electrified  particles. 

If  an  electron  or  negative  corpuscle  is 
extracted  from  a chemical  atom  it  leaves 
the  atom  positively  electrified.  If,  on  the 
other  hand,  a neutral  atom  takes  up  an 
electron  it  becomes  negatively  electrified. 
The  extraction  of  an  electron  requires  the 
expenditure  of  a certain  energy,  and  the 
electron  itself  is  a charge  of  negative 
electricity  equal  to  4.772  X io-10  electro- 
static unit  or  16  X io~20  Coulomb. 

Hence  we  may  represent  the  work  re- 
quired to  extract  an  electron  from  an 
atom  as  proportional  to  a certain  voltage 
called  the  ionizing  voltage.  This  ionizing 
voltage  multiplied  by  the  electron  charge 
gives  the  ionizing  work,  which  last  may 
be  measured  in  ergs.  The  ionizing  en- 
ergy is  of  the  order  of  one-billionth  of  an 
erg. 

The  ionizing  voltage  varies  from  about 
2 to  12  volts  for  various  atoms,  being 
greater  for  electronegative  atoms  than 
electropositive  ones.  For  gaseous  oxy- 
gen the  ionizing  voltage  is  9 volts,  and 
the  ionizing  energy  about  15  billionths  of 
an  erg. 

Now  experiment  shows  that  ultra-vio- 
let light  of  very  short  wave-length  can 
ionize  gases,  and  it  has  also  been  proved 
that  there  is  a connection  between  the 
length  of  the  longest  wave  of  light  which 
can  effect  this  ionization  and  the  ionizing 
voltage.  The  product  of  this  longest 


wave-length  and  the  voltage  is  always  a 
number  near  to  11,000  or  12,000,  if  the 
wave-length  is  measured  in  Angstrom 
units  (A.  U.).)  Thus  for  sodium  the 
ionizing  voltage  is  2.1  volts,  and  hence 
the  maximum  wave-length  is  5,500  A.  U. 

Hence  wave-lengths  longer  than  this 
will  not  liberate  negative  electricity  from 
sodium. 

For  oxygen,  the  ionizing  voltage  is  9, 
and  hence  wave-lengths  longer  than 
about  1,350  A.  U.  will  not  ionize  oxygen. 
This  wave-length  is  about  2 octaves  high- 
er up  in  the  spectrum  than  ordinary  blue- 
green  light.  It  therefore  requires  ultra- 
violet light  of  very  short  wave-length 
to  ionize  gaseous  oxygen.  It  is  a difficult 
matter  to  prove  experimentally  the  ion- 
ization of  gases  by  ultra-violet  light.  The 
gas  must  be  contained  in  some  vessel,  and 
have  a window  of  some  material  trans- 
parent to  light  of  very  short  wave-length. 
Glass  is  very  opaque  to  this  light,  and 
even  quartz  does  not  transmit  light  of 
wave-length  less  than  about  1,850  A.  U. 
Almost  the  only  substance  available  is 
fluorite  (fluoride  of  calcium).  We  have 
to  avoid  spurious  effects  due  to  photo- 
electric action  of  the  light  on  the  walls 
of  the  vessel  or  upon  dust  particles  in  the 
gas.  Nevertheless,  by  suitable  precau- 
tions it  can  be  shown  that  light  of  wave- 
length less  than  about  1,400  A.  U.  can 
ionize — that  is,  produce,  positive  and  neg- 
ative ions  in  a gas. 

Sun  Light  and  Atmospheric  Gases 


The  question  then  arises  whether  the 
light  of  the  sun  thus  ionizes  the  atmos- 
pheric gases.  It  has  been  shown  by  Hug- 
gins ancj  by  Cornu  that  the  light  which 
reaches  the  surface  of  the  earth  from  sun 
and  stars  contains  no  wave-lengths  short- 
er than  about  2,950  A.  U.  The  spectrum 
is  terminated  pretty  sharply  at  that  point. 

Now  the  sun  is  a body  at  a very  high 
temperature,  and  must  certainly  radiate 
light  of  very  short  wave-length.  The  ab- 
sence of  the  very  short  wave-lengths 
from  the  light  received  at  the  surface  of 
the  earth  seems  therefore  to  prove  that 
there  is  an  absorption  of  ultra-violet 
light  of  very  short  wave-length  in  the 
upper  levels  of  the  atmosphere. 

This  light  possibly  ionizes  these  higher 
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levels.  Ionization  in  gases  is  proved  by 
the  gas  acquiring  electric  conductivity. 
An  un-ionized  gas  is  a perfect  non-con- 
ductor. It  is  found  that  air  even  near  the 
sea  level  has  always  some  small  degree  of 
electric  conductivity.  This,  however, 
cannot  be  due  to  true  ionization  by  solar 
light.  It  may  be  due  to  photoelectric 
action  on  dust  particles  or  to  radio-active 
matter  in  the  sea  or  soil. 

Strong  Ionization  In  Upper  Atmosphere 
Levels 

There  are  well-known  phenomena  in 
connection  with  wireless  telegraphy 
which  seem  to  indicate  the  existence  of 
somewhat  strong  ionization  in  the  upper 
levels  of  our  atmosphere  which,  in  part 
at  least,  are  due  to  ionization  by  solar 
light  because  they  vary  with  day  and 
night.  Such,  for  instance,  as  the  now 
well-known  day  and  night  effect  on  ra- 
dio-telegraphy discovered  by  Senator 
Marconi  in  1902,  in  virtue  of  which  sig- 
nals are  in  general  received  at  greater 
distances  by  night  than  by  day. 

In  addition  to  this  there  seems  to  be  a 
more  permanent  ionization  of  the  very 
high  levels  of  the  atmosphere  which  is 
not  due  to  true  light  ionization,  but  pos- 
sibly due  to  the  projection  of  negatively 
electrified  corpuscles  from  the  sun  pro- 
pelled by  light  pressure  and  ionizing  the 
upper  layers  of  our  atmosphere  by  im- 
pact. 

The  sun  is  an  incandescent  body,  and 
the  light-giving  portion  of  the  sun  called 
the  photosphere  is  probably  in  the  main 
composed  of  carbon.  Hence,  like  other 
incandescent  bodies,  such  as  the  filament 
of  an  electric  lamp,  it  projects  from  it 
electrons  or  atoms  of  negative  electricity. 
These,  as  they  pass  outwards  through  the 
superimposed  solar  atmosphere,  collect 
molecules  round  them  and  form  small 
masses  called  negative  ions. 

It  was  shown  by  Clerk  Maxwell  that 
light  or  ethereal  waves  exercise  a pres- 
sure upon  bodies  upon  which  they  fall. 

At  the  earth's  surface  the  solar  light 
pressure  only  amounts  to  2.8  lbs.  per 
square  mile  taken  perpendicularly  to  the 
light  rays.  At  the  sun's  surface,  owing 
to  the  vastly  greater  intensity  of  the  light, 
it  amounts  to  no  less  than  58  tons  per 


square  mile.  One  cubic  mile  of  sunlight 
near  the  sun's  surface  contains  energy 
equal  to  302,300  foot-tons,  enough  to 
throw  twenty  of  H.  M.  S.  Elizabeth's  15- 
inch  shells  over  the  top  of  Mont  Blanc. 
Consider,  then,  a small  particle  of  matter 
poised  in  space  near  the  sun's  surface. 
Gravity  at  that  place  is  twenty-seven 
times  greater  than  at  the  earth's  surface. 
Hence  the  particle  is  pulled  towards  the 
sun  with  a force  twenty-seven  times 
greater  than  its  weight  on  the  earth.  But 
the  light-pressure  is  pushing  it  outwards. 
The  gravitation  pull  varies  as  the  mass 
or  as  the  cube  of  the  diameter,  whereas 
the  light-pressure  varies  as  the  surface 
or  as  the  square  of  the  diameter.  Hence 
if  the  particle  is  made  smaller  the  light- 
pressure  decreases  much  less  fast  than 
the  gravitation  attraction,  and  for  a cer- 
tain diameter — viz.,  about  0.00013  cm.  or 
13,000,  A.  U.,  if  the  density  of  the  ma- 
terial is  equal  to  that  of  water — the  push 
would  just  balance  the  pull.  Suppose  the 
particle  made  still  smaller,  then  it  can  be 
shown  that  the  light-pressure  would  not 
increase  indefinitely  relatively  to  the 
gravitation  pull,  but  would  come  to  a 
maximum  for  particles  of  unit  density 
and  of  a diameter  equal  to  1,600  A.  U. 
This  is  about  twice  the  thickness  of  very 
thin  gold  leaf.  For  such  a small  particle 
the  solar  light-pressure  near  the  sun's 
surface  would  be  ten  times  greater  than 
the  solar  gravitation,  and  the  particle 
would  be  flung  away  from  the  sun  with 
an  acceleration  to  start  with  of  about  2 
kilometres  per  second.  Hence  it  would 
cover  the  distance  between  the  sun  and 
the  earth  in  a very  few  score  hours,  and 
would  enter  the  earth's  atmosphere,  if  it 
happened  to  hit  it  with  an  enormous  ve- 
locity. 


Transit  Time  From  Sun  to  Earth 


The  writer  has  calculated  for  par- 
ticles of  three  sizes  what  this  time  and 
velocity  would  be.  Taking  three  sizes, 
viz.,  1,600  A.  U.,  5,000  A.  U.,  and  10,000 
A.  U.,  the  first  is  about  the  wave-length 
of  the  shortest  ultra-violet  light  easil) 
made,  the  second  that  of  the  wave-length 
of  blue-green  light,  and  the  third  that  of 
ultra-red  or  heat  rays.  The  times  of 
transit  from  sun  to  earth  and  final  veloc- 
ities are  as  follows : 
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Diameter  of  particle 

Time  of  journey 

Velocity  on 

in  Angstrom  units. 

in  hours  from  sun 

reaching 

to  earth. 

earth  in  kilo- 
metres per 
second. 

1,600 

25 

1,700 

S.000 

55 

800 

10,000 

112 

350 

Hence  the  energy  contained  in  quite  a 
small  quantity  of  this  dust  is  enormous. 
If  we  suppose  i kilogram  = 2.2  lbs.  of 
the  dust  of  the  above  sizes  to  arrive  at 
the  earth's  atmosphere,  the  energy  it 
would  bring  with  it  would  be  as  follows : 

Diameter  of  Energy  in  horse-power 

particle.  hours  per  kilogram. 

1,600  A.  U.  540,000 

5,000  “ “ 120,000 

10,000  “ 45,000 

Therefore  as  much  of  this  dust  as  one 
could  carry  in  one's  pocket  would  convey 
to  the  earth  enough  energy  to  run  one  of 
our  large  battle  cruisers  at  full  speed  for 
18  hours! 

This  energy  must  expend  itself  in  ion- 
izing the  upper  layers  of  the  earth’s  at- 
mosphere, which  consist  principally  of 
hydrogen  and  helium.  Hence  the  outer 
layers  of  the  atmosphere  are  probably  in 
a state  of  strong  permanent  ionization. 

We  have  then  to  recognize,  roughly 
speaking,  three  layers  in  the  earth's  at- 
mosphere, not,  however,  sharply  delim- 
ited from  each  other,  in  which  ionization 
occurs.  In  the  upper  or  highest  layers 
of  the  atmosphere  there  is  strong  perma- 
nent ionization  with  a predominance  of 
negative  ions.  In  the  middle  layer  there 
is  ionization,  both  positive  and  negative, 
due  to  solar  ultra-violet  light  of  short 
wave-length  which  is  strong  by  day  but 
weaker  by  night.  In  the  lower  layers 
near  the  earth  there  is  weak  ionization, 
chiefly  due  to  radio-active  matter  in  the 
soil  or  sea,  or  to  photo-electric  action  on 
dust  particles  or  ice  particles  in  the  air. 

This  permanent  and  varying  ionization 
reveals  itself  by  its  action  on  the  long 
electric  waves  used  in  wireless  telegraphy 


and  upon  the  stray  waves  produced  by 
atmospheric  electric  discharges.  This 
action  seems  based  upon  the  variation 
in  velocity  produced  on  such  electric 
waves  when  they  pass  from  a strongly 
ionized  to  a weakly  ionized  region  or 
vice  versa. 

Although  it  has  not  been  proved  ex- 
perimentally that  strongly  ionized  air  has 
a less  refractive  index  for  long  electric 
waves,  yet  it  has  been  shown  mathemat- 
ically by  Dr.  W.  H.  Eccles  that  if  the 
ions  are  a certain  class  of  heavy  ion  the 
effect  is  equivalent  to  a reduction  in  re- 
fractive index  of  the  medium.  If  this 
conclusion  is  valid,  then  it  can  be  shown 
that  if  the  bounding  surface  of  the  heav- 
ily ionized  air  is  fairly  well  marked  a ray 
of  long  wave-length  radiation  would  suf- 
fer a rapid  refraction  when  incident  on 
the  surface  equivalent  to  reflection. 
Hence  it  may  be  concluded  that  there  is 
on  the  underneath  side  of  thfc  heavily 
ionized  atmospheric  layer  at  great  alti- 
tudes an  effect  equivalent  to  an  inverted 
mirage  by  which  electric  rays  sent  up- 
wards are  bent  down  again. 

If,  however,  the  bounding  surface  of 
this  heavily  ionized  layer  is  underlaid  by 
other  layers  of  gradually  decreasing  ion- 
ization, the  reflective  effect  of  the  upper 
layer  may  be  greatly  diminished.  In  this 
manner  it  is  possible  to  explain  some  of 
the  curious  variations  in  strength  of  ra- 
dio-telegraphic signals  at  or  about  sun- 
rise or  sunset  and  the  extension  of  range 
of  freak  signals  at  other  times  by  the  re- 
fraction or  bending  downwards  of  the 
electric  rays. 

We  have  thus  good  grounds  for  be- 
lieving that  atmospheric  photoelectric  ef- 
fects play  a very  important  part  in  long 
distance  wireless  telegraphy,  but  it  will 
require  many  years  of  careful  observa- 
tion before  all  these  phenomena  are  dis- 
entangled and  explained. 


INSTITUTE  HEARS  PAPER  BY  E. 
H.  ARMSTRONG 

At  a meeting  of  the  Institute  of  Radio 
Engineers,  held  on  October  4th  in  the 
building  of  the  American  Institute  of 
Electrical  Engineers,  New  York  City, 
Edwin  H.  Armstrong  presented  a paper 
on  “The  Heterodyne  Theory  of  Amplifi- 
cation and  Its  Relation  to  the  Oscillating 
Audion.” 


NAVY  DEPARTMENT  CALLS 
FOR  EQUIPMENT 

As  a result  of  the  Naval  Appropria- 
tions Bill,  recently  approved  by  Con- 
gress, schedules  have  been  issued  by  the 
United  States  Navy  Department  calling 
for  considerable  radio  equipment  of 
various  sizes.  It  has  been  estimated 
that  between  $400,000  and  $500,000 
worth  of  business  is  involved. 
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With  the  Amateurs 


The  membership  of  the  San  Francisco 
Radio  club  has  increased  so  rapidly  that 
is  has  become  necessary  to  vacate  the 
former  club  room  at  737  Shrader  street 
and  occupy  a ne.w  meeting  hall  at  350 
Frederick  street. 

The  new  club  room  is  large  enough 
to  accommodate  100  persons,  and  it  is 
expected  that  the  membership  will  reach . 
the  hundred  mark  by  the  end  of  the 
year.  Due  to  the  enormous  amount  of 
correspondence  to  be  carried  out  by 
Secretary  H.  R.  Lee,  an  assistant  secre- 


copies  still  on  hand  may  be  procured 
from  the  Secretary  by  sending  a two 
cent  stamp  in  order  to  lighten  the  mail- 
ing charges. 

Among  radio  operators  recently  ad- 
mitted to  the  club  are  H.  R.  Spraddo  of 
the  National  Wireless  Telephone;  Co. ; F. 
L.  Busch,  radio  operator  at  the  Fort 
Winfield  Scott  station,  and  several  for- 
mer marine  operators  of  the  Marconi 
Wireless  Telegraph  Company  of  Amer- 
ica. 

Meetings  are  still  held  as  usual,  Fri- 


An  amateur  equipment  located  near  where  the  troops  are  mobilised  along  the  border , the 
station  of  D.  H.  Graham , of  House,  Texas 


tary  has  been  elected,  E.  W.  Radford 
being  the  successful  candidate. 

Plans  for  the  installation  of  a modern 
radio  station  are  under  way  and  within 
due  course  of  time  the  club  room  will 
be  equipped  with  one  of  the  best  radio 
stations  in  the  city. 

The  club  is  steadily  growing  in  popu- 
larity, and  approximately  ten  new 
members  are  admitted  to  the  club  month- 

•y- 

The  first  edition  of  the  Year  Book  of 
the  San  Francisco  Radio  Club  has  been 
sent  to  hundreds  of  addresses.  Available 


day  evenings  at  8 P.  M.  Notices  and 
announcements,  as  well  as  application 
blanks,  may  be  secured  from  the  secre- 
tary, H.  R.  Lee,  1580  Grove  street,  San 
Francisco,  Cal. 


The  Roxborough,  Philadelphia,  Wire- 
less Association  was  recently  organized 
for  the  purpose  of  developing  wireless 
telegraphy  and  telephony  in  the  Twenty* 
first  ward.  The  following  officers  have 
been  elected  for  the  coming  year : Presi- 
dent and  treasurer,  Ernest  McGee,  vice- 
president  and  secretary,  Earl  Ilenson; 
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The  Association  would  like  to  hear 
from  all  amateurs  in  Philadelphia  re- 
garding the  range  of  their  stations  so 
that  it  may  communicate  with  them  by 
wireless.  Address  all  communications 
to  the  secretary  at  6200  Ridge  avenue. 


The  third  annual  convention  of  the 
Hawkeye  Radio  Association  was  held  in 
Des  Moines  recently.  Plans  were  made 
to  enlarge  the  membership,  to  assist  in 
the  establishing  of  relay  lines  and  to  take 
up  other  matters. 

The  monthly  Bulletin  will  be  continued 
throughout  the  year  as  before.  The 
Association  was  one  of  the  first  in  the 
country  to  print  such  a Bulletin,  and  It 
has  proved  very  valuable. 

The  following  officers  were  elected : 

President,  D.  R.  Lewis,  Eldora,  Iowa; 
vice-president,  H.  K.  Sels,  Ames,  Iowa ; 
secretary-treasurer,  J.  W.  Silcott,  Brook- 
lyn, Iowa;  purchasing  manager,  A.  B. 
Church,  Ames,  Iowa ; relay  manager, 
Ralph  Batcher,  Ames,  Iowa. 

The  Association  would  be  glad  to  get 
in  touch  with  any  amateurs  in  Iowa.  The 
relay  manager  would  like  to  hear  from 
other  state  organizations  in  the  Middle- 
W est. 

The  Association  held  a wireless  ex- 
hibit at  the  Iowa  State  Fair,  the  station 
attracting  considerable  attention.  Mes- 
sages were  sent  free  of  charge  to  many 
towns. 

The  most  popular  feature  of  the  sta- 
tion was  a high  grade  undamped  wave 
receiving  set.  Arc  stations  could  be 
heard  at  nearly  all  times  and  news  re- 
ports were  sent  daily.  Nearly  $1,000 
worth  of  apparatus  was  on  display. 


The  Crescent  Bay  Radio  Association 
has  been  formed  in  Santa  Monica,  Cal., 
with  the  following  officers: 

President  and  chief  engineer,  Thomas 
J.  P.  Shannon ; first  vice-president, 
George  G.  Cole;  second  vice-president, 
Herbert  Bohme ; third  vice-president, 
and  secretary-treasurer,  Elmer  Forsythe ; 
general  manager,  Phillip  Leigh;  chief 
operator,  Harold  Bull. 

The  officers  will  act  as  a Board  of 
Directors,  the  main  office  being  at  the 
home  of  the  president,  Thomas  J.  P. 
Shannon,  1148  Fifth  street,  Santa  Mon- 


ica. He  has  ai  ninety-six  foot  aerial 
pole  and  an  excellent  wireless  telegraph 
outfit.  All  amateurs  are  requested  to 
make  application  to  the  president.  The 
call  of  the  Association  is  6QJ.  Meetings 
of  the  Board  of  Directors  will  be  held 
every  two  weeks. 

The  office  is  situated  five  blocks  from 
the  ocean  and  overlooks  the  great  race 
course  of  the  west,  where  the  Vanderbilt 
cup  and  grand  prize  races  are  held.  It 
is  proposed  to  send  out  the  position  of 
each  car  to  all  amateurs  and  those  who 
wish  to  copy,  thereby  giving  them  the 
first  news  of  the  races. 


Following  the  plan  which  was  adopted 
two  years  ago,  the  radio  station  operated 
by  the  Department  of  Physics  of  the 
Nebraska  Wesleyan  University  will  send 
out  coded  weather  forecasts  and  a syn- 
opsis of  current  news  on  each  week  day 
at  8:55  A.  M. 

Coded  forecasts  will  be  repeated  three 
times  to  give  opportunity  to  copy  cor- 
rectly. Through  the  courtesy  of  Profes- 
sor Loveland  of  the  Weather  Bureau  at 
Lincoln,  these  forecasts  are  up  to  the 
minute  as  they  are  telephoned  from  his 
office  immediately  on  receipt  of  the  data 
from  Chicago,  and  sent  from  the  uni- 
versity station  five  minutes  later. 

Important  war  news  follows  the  fore- 
cast, the  latter  being  in  plain  English. 
Reports  of  athletic  contests,  debates  and 
news  of  a similar  nature  will  be  sent  out 
from  time  to  time  as  announced  in  the 
morning.  In  general,  base-ball  and  foot- 
ball are  reported  at  6 P.  M.,  and  basket- 
ball at  10  P.  M. 

Address  all  correspondence  to  J.  C. 
Jensen,  University  place,  Nebraska. 
Station  call  9YD. 

The  weather  forecast  code  for  the 
University  station  is  as  follows: 

R = rain;  Z = thunderstorms;  H = 
hail;  S = snow;  W = wind;  B = 
blizzard ; C = cloudy ; X = warmer : 
Y = colder;  P = pressure;  T = tem- 
perature; U = unsettled;  F = fair; 
L = to-night;  M = yesterday;  N = 
to-day;  O = to-morrow;  Q = chang- 
ing to;  ? ==  probably;  1 = north;  2 — 
east ; 3 = south ; 4 — west,  when  fol- 
lowing W.  Thus  P728T54W34.R2M.- 
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RQSN.FXO?  would  be.  interpreted  as 
follows : Barometric  pressure  728  mm. ; 
temperature  54  degrees  F. ; wind  south- 
west. Rain  in  eastern  portion  yesterday. 
Rain,  changing  to  snow  to-day.  Proba- 
bly fair  and  warmer  to-morrow. 


A movement  is  on  foot  to  form  a 
radio  club  in  Port  Richmond,  Staten  Is- 
land, N.  Y.  A meeting  of  amateurs  in- 
terested in  the  project  will  be  held  on  or 
about  November  1 at  the  home  of  H.  E. 
Ballentine,  17  Sharp  avenue,  Port  Rich- 
mond. 


The  Suburban  Radio  Club  of  Wash- 
ington, D.  C.,  is  carrying  on  a mem- 
bership campaign  as  a result  of  which  it 
hopes  to  secure  almost  every  amateur 
wireless  operator  of  the  District  of 
Columbia  as  a member.  At  the  last 
meeting  of  the  Club,  the  secretary  was 
directed  to  notify  every  member  by  mail 
of  meetings. 

The  Club  is  a chartered  organization 
of  the  N.  A.  W.  A.  Amateurs  wishing 
to  join  the  Club  should  get  in  touch  with 
Charles  Longfellow,  Jr.,  5515  Potomac 
Avenue,  N.  \Y\,  Washington,  D.  C. 


The  sending  and  receiving  equipment  of  Russell  A.  Neuman,  of  Springfield,  III. 


During  the  Kentucky  State  Fair  held 
at  Louisville  from  September  11  to  16 
inclusive,  the  Louisville  Radio  Club  gave 
a demonstration  of  wireless  telegraphy. 
Space  was  given  the  club  by  a local 
# newspaper  and  a 1 k.  vv.  rotary  gap  set 
was  installed.  N.  A.  A.  was  heard  and 
many  amateur  stations  as  well. 

The  exhibit  brought  six  new  members 
into  the  Club.  The  Club,  which  was 
formed  last  March,  now  has  a member- 
ship of  about  forty-five,  who  own  and 
operate  eight  licensed  stations.  The  Club 
meets  every  first  and  third  Thursday  of 
each  month,  when  its  members  read 
papers  on  the  art. 


An  accompanying  photograph  shows 
the  set  of  Russell  A.  Neuman  of  Spring- 
field,  111.  The  aerial  is  made  up  of  three 
wires,  40  feet  in  length  by  50  feet  in 
height.  The  wires  are  placed  one  over 
the  other.  The  receiving  set  consists  of 
a Chambers  loose-coupler,  two  variable 
condensers,  one  fixed  and  one  loading 
coil.  There  are  three  detectors,  one 
crystalori  silicon,  and  two  sets  of  Brandes 
2,000-ohm  phones.  The  sending  set  con- 
sists of  a rotary  and  stationary  spark 
gap,  an  interrupter,  a glass  plate  con- 
denser, key  occulation  transformer  and 
a transformer  coil.  The  call  letter  of 
this  station  is  9K1. 
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Experiences . 


The  editor  of  this  department  wUl  give  preferential  attention  to  contribu- 
tions containing  full  constructional  details , in  addition  to  drazvings. 


FIRST  PRIZE,  TEN  DOLLARS 
Advice  Regarding  the  Construction 
of  Antennae 

The  average  amateur  antenna  is  an  un- 
attractive piece  of  engineering.  This  is 
not  surprising  when  we  consider  the 
amount  of  time  that  the  experimenter 
spends  in  constructing  it.  It  is  usually 
put  up  in  a great  hurry,  with  little 
thought  as  to  appearance,  efficiency  or  in- 
sulation. Why  not  put  a little  more 
thought  into  designing  an  antenna  ? Sad 
to  relate,  the  usual  method  of  designing 
is  to  go  on  the  roof  and  place  the  an- 
tenna where  it  will  go  up  easiest ; in  most 
cases  there  is  a new  aerial  on  the  roof 
every  month,  running  in  a different  di- 
rection. 

Some  amateurs  construct  transmitting 
antenna  with  a flat  top  length  of  fifty 
feet,  consisting  of  four  wires  with  a 
spread  of  about  six  feet  between  the 


Fig.  I,  First  Prise  Article 


wires.  Such  an  aerial  is  badly  propor- 
tioned and  usually  the  big  spreader  is 
bent  into  all  sorts  of  queer  shapes.  Re- 
member that  it  is  not  necessary  to  space 
wires  more  than  1/50  of  the  effective 
length  of  the  wires.  Such  things  as  su- 


perfluous insulators  in  the  flat  top  and 
in  the  guys  and  stays  also  make  an  an- 
tenna system  less  attractive. 

Referring  to  Figure  1.  The  method  of 
insulating  shown  is  used  by  many  ama- 
teurs, and  is  also  employed  to  a consider- 


Fig.  2,  First  Prise  Article 


able  extent  by  commercial  companies. 
There  is  an  insulator  placed  in  each 
wire,  but  there  are  two  objections  to  this 
system  of  insulating.  First,  it  is  costly. 
Secondly,  it  adds  weight  to  the  antenna. 

There  are  several  methods  of  connect- 
ing leads  to  the  antenna  wires.  The 
method  shown  at  1 in  Figure  1 is  us- 
ually employed  by  amateurs.  The  lead 
proper  is  connected  directly  to  the 
aerial  wire.  It  strains  the  antenna  wire, 
makes  a sharp  turn,  and  is  liable  to  break 
from  twisting.  It  should  not  be  used. 
Method  No.  2 is  better.  Here  the  lead 
is  connected  to  the  wire  at  the  eye  in  the 
insulator.  Still  the  turn  is  too  sharp. 
Connecting  the  lead  and  antenna  wire  by 
a loop,  as  in  3,  remedies  this  and  is  good 
practice.  No.  4 is  an  excellent  method 
of  connecting  leads.  It  adds  to  the 
weight  of  the  antenna  as  a whole,  how- 
ever. There  is  absolutely  no  strain  on 
the  antenna  wire.  The  strain  is  on  the 
spreader.  It  is  neat  in  appearance  and 
effective,  if  you  have  plenty  of  insula- 
tors. 
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In  connecting  the  wires  of  the  system 
be  generous  with  the  connecting  lead,  as 
in  Figure  2.  Allow  it  to  sag  slightly  and 
always  round  off  the  turns  as  shown. 

An  amateur  having  a vertical  antenna 


for  transmitting  produced  the  effect 
shown  in  Figure  3 when  he  used  a 12- 
foot  spreader.  The  spreader  was  always 
bent  when  the  aerial  was  strained.  A 
glance  at  his  antenna  showed  that  his 
halyards  were  too  short.  These  support- 
ed the  spreader  only  at  the  ends.  Where 
a long  spreader  is  used  there  should  be 
a support  from  where  each  wire  is  fast- 
ened. Halyards  should  always  be  about 
as  long  as  the  spreader  itself,  both  for 
looks  and  effectiveness  in  support.  The 
dotted  lines  in  Figure  3 show  this.  If 
this  amateur  needed  every  foot  of  length 
possible  for  effective  length  in  his  aerial 
he  should  have  removed  the  individual 
wire  insulators  and  used  the  system 
shown  in  Figure  4, 

As  every  one  knows,  the  vertical  an- 
tenna is  a very  efficient  type  for  trans- 
mitting. For  the  average  amateur  it  is 
impracticable,  however,  as  it  requires  a 
very  high  mast  in  order  to  make  it  of  a 
desirable  length.  If  you  can  construct 
a vertical  aerial  of  from  sixty  to  one 
hundred  feet  in  length,  do  it,  as  increased 
efficiency  will  warrant  the  high  mast. 
Use  the  construction  shown  in  Figure  4 
for  the  aerial.  This  is  of  navy  type  and 
adds  considerable  to  the  effective  length. 


The  greatest  advantage  of  this  system  is 
that  it  can  be  better  insulated  and  at  less 
expense  than  where  individual  wire  in- 
sulators are  used.  One  good  glazed  in- 
sulator behind  the  halyard  is  more  effec- 
tive than  a string  of  cheap  ones  in  each 
wire.  Again,  the  whole  aerial  is  lighter 
and  the  strain  of  the  leads  is  on  the  in- 
sulators and  not  on  the  individual  wires. 
Remember  that  the  leads  should  not  be 
of  higher  resistance  than  all  of  the  wires 
in  the  flat  top  combined.  This  is  a very 
neat  appearing  aerial  as  well  as  less  ex- 
pensive than  those  of  most  experi- 
menters. . 

In  conclusion:  Design  your  antenna, 
as  well  as  your  other  apparatus.  Know 
what  you  want  before  you  start  to  con- 
struct it,  and  the  labor  you  spend  on  it 
will  be  justified  in  a wireless  outfit  more 
attractive  as  well  as  more  efficient. 

Irving  Far  well,  California. 

SECOND  PRIZE,  FIVE  DOLLARS 
A Design  for  a N on-Synchronous 

Rotary  Quenched  Gap 

This  article  contains  a description  of 
a design  for  a non-synchronous  rotary 
quenched  gap. 

My  design  is  in  brief  as  follows:  An 
air  tight,  cast  iron  housing  encloses  two 
sparking  electrodes,  preferably  of  cop- 
per, one  stationary,  the  other  rotating. 
Each  electrode  has  thirty-six  radially 
cut  teeth  on  the  inside  face.  The  station- 
ary electrode  is  split  equally  in  halves, 


this  being  done  to  receive  the  charge 
from  the.  condenser. 

The  rotating  member  is  contained  in 
two  sets  of  S.  K.  F.  self-aligning  ball 
bearings  which  in  turn  are  held  in  posi- 
tion by  cast  iron  housing.  This  gap  is 
designed  for  low  potential  transformers, 
and  accordingly  the  electrodes  should  be 
about  ejght  or  ten  thousandths  of  an  inch 
apart,  or  according  to  the  voltage  of  the 
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Fig.  2,  Second  Prise  Article 
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transformer  employed.  The  rotating 
electrode  may  be  radially  adjusted  by 
means  of  the  collar  on  the  shaft.  The 
gap  should  be  revolved  at  1,800  r.p,m,  to 
give  a spark  frequency  equivalent  to  a 
500-cycle  note. 

Referring  to  the  drawings : 

Figure  2 shows  a cast  iron  housing. 
No  information  is  needed,  as  the  draw- 
ing shows  clearly  what  the  necessary 
operations  are.  Care  must  be  exercised 
in  machining  the  spots  which  receive  the 
ball  bearings  and  should  be  finished  to 
give  a light  force  fit. 

Figure  3 is  the  cap  or  the  member 


which  the  stationary  sparking  electrode  is 
mounted  upon.  In  order  to  obtain  an 
air-tight  fit,  care  must  be  taken  while 
machining  the  surface  which  fits  into  the 
housing.  Note  the  hub  which  is  used  for 
convenience  in  turning.  After  the  part 
is  completely  machined,  the  hub  is  cut 
off  and  the  hole  plugged  with  a piece  of 
fiber. 

Figure  4 is  the  wheel  for  the  rotating 
electrode  and  is  constructed  of  alumi- 
num. Care  must  be  taken  while  in  the 
process  of  machining  this  part,  the  op- 
erator observing  that  he  does  not  cut  off 


the  metal  with  a heavy  chip,  or  otherwise 
the  wheel  will  chatter  and  slip  on  the 
arbor. 

Figure  5 shows  the  details  of  both  the 
stationary  electrode  and  the  rotating  elec- 
trode. The  stationary  electrode  is  split 
in  halves  after  being  mounted  on  the  cap. 
These  are  made  of  copper  preferably. 
After  each  one  of  these  members  is 
mounted  on  its  respective  part,  it  should 
be  trued  up  very  accurately. 

Figure  6 shows  the  details  of  the  in- 
sulation used  to  insulate  stationary  elec- 
trode from  the  cast  iron  cap. 

Figure  7 shows  the  details  of  the  ro- 


tating shaft  and  is  made  of  machine 
steel.  The  short  end  of  the  shaft  should 
be  a driving  fit  into  the  aluminum  wheel. 
In  grinding  the  long  end  of  the  shaft  the 
required  fit  should  be  so  one  could  force 
the  ball  bearing  on  the  shaft  by  the  hand. 

Figure  8 shows  details  of  grease  re- 
tainers, the  ball  bearings  being  immersed 
in  the  grease.  Figure  10  shows  the  de- 
tail of  the  bushings  used  to  insulate  the 
bolts  from  the  cast  iron  cap.  Figure  11  is 
the  adjustment  collar  on  the  rotating 
shaft.  Figure  12  shows  the  details  of 
the  bolt  used  to  make  a connection  with 
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Fig.  4,  Second  Prise  Article 


each  half  of  the  stationary  electrode# 
Regular  10-32  fillister  head  brass  screws 
are  used  to  fasten  the  copper  electrodes 
to  the  cast  iron  cap. 

If  the  amateur  does  not  wish  to  equip 
his  gap  with  ball  bearings,  he  may  use  a 
bronze  bearing  in  its  place,  but,  of 
course,  more  motive  power  will  be  re- 
quired than  would  be  necessary  if  the 
ball  bearings  were  used.  In  general,  if 
he  adheres  strictly  to  the  minute  details, 
he  will  have  when  completed  a well  con- 
structed gap  capable  of  giving  very  effi- 
cient results. 

This  gap  is  intended  to  be  used  with 
transformers  having  secondary  voltages 
of  between  2,000  and  3,000  volts.  It  is 
suitable  for  transformers  up  to  % k.w. 
capacity  and  is  therefore  highly  recom- 
mended to  the  amateur  field  unlimited  in 
respect  to  the  wave-length  employed. 

A difficulty  in  the  use  of  this  gap  for 


amateur  work  lies  in  the  fact  that  a rath- 
er large  condenser  is  required  for  the 
highest  efficiency  and  usually  the  value  of 
capacity  is  such  that  the  wave-length  of 
the  condenser  circuit  is  in  excess  of  200 
meters.  Good  results,  however,  can  be 
obtained  with  a condenser  of  .01  micro- 
farad by  very  careful  adjustment  of  all 
circuits.  An  oscillation  transformer  of 
the  usual  type  will  do  for  this  equipment, 
but  the  pancake  type  is  preferred  or  any 
type  where  the  inductance  is  continuous- 
ly variable. 

Ralph  Hoaglund,  Massachusetts. 


THIRD  PRIZE,  THREE  DOLLARS 
How  to  Make  a Synchronous  Rotary 
Gap  and  Circuit  Interrupter 

Knowing  that  many  amateurs  desire  an 
efficient  rotary  gap  for  use  in  connection 
with  a spark  coil  and  furthermore  that 
the  main  draw-back  is  the  loss  of  so 
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many  sparks  per  second,  I designed  this  with  shellac  before  doing  so.  When  dry, 
little  gap  to  meet  their  need.  The  instru-  finish  by  filing  the  edge  of  the  mica  with 
ment  is  built  around  any  make  of  upright  a fine  file,  the  shaft  being  placed  in  the 
toy  motor,  preferably  the  Rex  or  the  chuck  of  the  lathe.  Next,  plane  the  fibre 
Voltamp.  rotor  to  size  and  drill  and  tap  the  holes 

Start  by  removing  the  shaft  and  indicated  in  Figure  4. 
threading  it  for  a distance  of  of  an  After  replacing  the  shaft  in  the  motor, 
inch  from  each  end  with  a 6-32  die.  attach  the  rotor  and  thread  the  brass  rod 
Figure  1 shows  the  circuit  interrupter  comutator  which  goes  opposite  the  motor 
which  is  roughed  from  a piece  of  %-inch  shaft.  Insert  this  rod  and  the  two  studs 
stock,  the  hole  for  the  motor  shaft  be-  with  their  connecting  wire  and  proceed 
ing  drilled  in  ai  lathe  and  tapped  with  a with  the  stator.  The  strip  in  Figure  2 


Ft <7.  5,  Second  Prize  Article 


6-32  tap  before  the  machined  section  is  is  cut  to  size  and  filed  to  a thickness  of 
removed.  Having  drilled  and  tapped  the  i/32d  of  an  inch  for  a distance  of  3/i6th 
roughed-out  interrupter,  cut  it  off  to  of  an  inch  from  each  end.  The  filing  is 
length  and  insert  the  motor  shaft.  Next,  done  from  one  side  on  one  end  and  from 
place  the  shaft  in  the  chuck  and  finish  the  other  side  on  the  opposite  end  to  pre- 
the  interrupter  to  size..  The  contact  vent  a thick  joint  in  the  ring.  After 
breakers  must  be  finished  in  this  manner  ^drilling  at  all  the  dotted  lines  bend  at 
to  insure  the  segments  running  true.  45  degrees  all  solid  lines  and  solder  the 
Next,  cut  the  segments  with  a fine  hack-  joints.  Next,  construct  the  upright  sup- 

saw  and  after  cutting  small  strips  of  ports  for  the  ring  (Figure  3).  The 

mica  about  i/i6th  by  I^th  of  an  inch,  length  of  these  pieces,  as  can  be 

pack  several  in  each  slot,  coating  each  seen,  depends  upon  the  height  of 
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the  shaft  above  the  base.  Set  up 
the  stator  and  adjust  the  studs  to  a 
i/i6th-inch  gap,  then  attach  the  two 
copper  brushes  shown  in  Figures 
I and  4.  Connect  as  in  Figure  5,  using  the 
motor  frame  for  connection  to  the  seg- 
mented circuit  interrupter.  Now,  syn- 
chronize the  gap  by  setting  the  circuit 
breaker  so  that  the  circuit  is  broken  just 
when  the  studs  of  the  rotor  are  opposite 
those  of  the  stator. 

With  the  same  amount  of  care  given 
in  the  construction  of  all  good  instru- 
ments, this  gap  will  produce  a clear  note 
of  high  pitch  having  good  carrying  prop- 
erties. 

E.  D.  Hi bbs,  Pennsylvania. 


FOURTH  PRIZE,  SUBSCRIPTION 
TO  THE  WIRELESS  AGE 
A Satisfactory  Switch  That  Is  Simple 
in  Construction 

This  is  a description  of  a switch  for 


use  on  radio  instruments  that  very  near- 
ly approaches  perfection,  and  leaves 
nothing  to  be  desired. 

The  several  features  worthy  of  men- 
tion are  as  follows:  Its  construction  is 
simple  in  the  extreme;  it  has  few  parts 
and  these  are  easily  and  quickly  made; 
the  tension  of  the  switch  blade  upon  the 
contacts  is  adjustable;  the  entire  moving 
element  can  at  any  time  be  removed  from 
the  instrument  upon  which  it  is  mounted 
without  disturbing  any  connections  what- 
ever. Its  action  is  smooth  as  velvet,  nev- 
er binds  and  is  absolutely  free  from  the 
great  fault  of  most  other  switches,  that 
is,  there  are  no  nuts  or  parts  to  work 
loose  in  operation,  causing  loose  connec- 
tions and  necessitating  the  dismantling 
of  the  apparatus  to  tighten  and  adjust. 
This  single  feature  alone  offsets  the.  dis- 
advantage that  it  cannot  be  used  when 
the  contacts  are  a continuous  circle  and 
the  switch  blade  must  revolve  continu- 
ously in  one  direction ; Jto^vever,  this  is 
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seldom  required,  as 
tihe  only  advantage 
gained  is  (in  this 
case),  that  the  blade 
may  be  removed  di- 
rectly from  the  last 
contact  on  the  first 
without  revolving 
the  switch  back  over 
the  other  contacts. 

The  drawing 
shows  a cross-sec- 
tion through  the 
switch  and  makes 
its  construction  per- 
fectly clear.  A is 
the  base  of  insulating  material.  B is  a 
brass  bushing  threaded  on  the  outside  to 
take  the  lock-nut,  C,  by  which  it  is  fast- 
ened to  the  base,  and  also  the  thumbnut, 
D,  which  forms  a binding  post  for  attach- 
ing the  connections.  This  bushing,  B,  is 
also  drilled  and  tapped  with  a fine  thread 
to  accommodate  the  fine  thread  machine 
screw,  E.  Upon  the  machine  screw,  E, 
is  placed  the  insulating  knob,  F,  and  the 
switch-blade,  G,  both  of  which  are  locked 
in  place  by  the  nut,  H.  The  coil  spring,  J, 
is  slipped  over  the  machine  screw,  E,  its 
purpose  being  to  take  up  any  play  that 
may  exist  between  the  threads  of  stud 
E and  the  threads  in  the  hole  of  bushing 
B. 


The  contact  point, 

J,  has  its  shank 
threaded  and  is  held 
in  place  by  locknut 

K,  having  thumbnut 
L to  form  a binding 
post  for  connec- 
tions. 

When  the  threads 
on  stud  E run  about 
forty  to  the  inch  and 
the  switch-blade,  G, 
is  reasonably  flexi- 
ble the  vertical 
movement  of  the 
blade  js  hardly  no- 
ticeable, and  as  far  as  operation  of  the 
switch  is  concerned,  is  practically  nil. 

A careful  consideration  of  the  con- 
struction will  make  its  various  features 
obvious. 

J.  A.  Wever,  Maryland. 


HONORARY  MENTION 
A High  Potential  Condenser  Suitable 
for  Use  of  Amateurs 

The  condenser  which  I am  about  to 
describe  is  made  by  coating  test  tubes  in- 
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side  and  out  with  tinfoil  as  illustrated  in 
the  accompanying  drawing  at  A.  I used 
8-inch  tubes.  In  order  to  coat  the  tube, 
first  wrap  a small  stick  with  a couple 
layers  of  cloth  as  shown  at  B,  and  by 
means  of  this,  smear  shellac  inside  the 
tube.  Have  ready  the  inside  foil,  which 
should  be  about  6 inches  in  length  and 
three  and  a half  times  the  diameter  of 
the  tube  in  width.  Wrap  this  foil  loosely 
around  another  cloth-covered  stick  as 


shown  at  C and  insert  it  into  the  tube. 
By  this  time  the  shellac  will  have  become 
“sticky”  and  the  foil  will  stick  tight.  The 
end  of  the  foil  should  be  about  an  inch 
and  a half  or  two  inches  from  the  bottom 
of  the  tube  before  it  is  pushed  against  the 
side  and  stuck.  It  is  then  smoothed  out 
by  rolling  the  cloth  covered  stick  over  it 
a number  of  times. 

The  outer  coating  of  foil  is  much  easier 
to  put  on.  The  best  way  is  lo  lay  the  foil 
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out  on  a smooth  board  and  roll  the  shel- 
lacked tube  over  it.  Six  or  nine  tubes 
are  prepared  in  this  way,  depending  upon 
the  size  of  the  condenser  desired.  A 
rack,  as  shown  in  the  drawing,  is  then 
made.  Boards  x and  y,  at  E are  bored 
with  -holes  large  enough  to  receive  the 
tubes  easily  and  should  be  of  very  tough 
wood,  so  as  not  to  split. 

Connections  to  the  condensers  are 
made  on  the  inside  by  chains,  and  on  the 
outside  by  wrapping  a long  strip  of  foil 
around  all  of  the  tubes.  This  is  fastened 
to  a binding  post  by  laying  it  under  a 
small  piece  of  sheet  metal,  so  that  when 


the  post  is  turned  down  tight  it  will  not 
tear  the  foil.  The  chains  are  hooked  on 
to  small  hooks  which  are  screwed 
through  small  holes  in  brass  strips.  These 
strips  are  then  connected  together  and 
brought  to  a binding  post. 

The  capacity  may  be  varied  by  pulling 
out  or  inserting  the  chains. 

Joseph  M.  Dean,  Iowa. 
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A '‘Must  Have”  book  for  every  wire- 
less amateur.  See  announcement,  first 
two  pages  in  this  issue. 
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Queries  Answered 

Answers  will  be  given  in ’this  department  to  questions  of  subscribers,  covering  the  full 
range  of  wireless  subjects,  but  only  those  which  relate  to  the  technical  phases  of  the  art  and 
which  are  of  general  interest  to  readers  will  be  published  here.  The  subscriber’s  name  and 
address  must  be  given  in  all  letters  and  only  one  side  of  the  paper  written  on;  where 
diagrams  are  necessary  they  must  be  on  a separate  sheet  and  drawn  with  India  ink.  Not 
more  than  five  questions  of  an  individual  can  be  answered.  To  receive  attention  these  rules 
must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 


H.  J.  D.,  Sheboygan,  Wis.,  writes  as  fol- 
lows : 

It  will  be  of  interest  to  your  readers  to 
know  that  the  Naval  station  located  at  Lake 
Bluff,  111.,  is  fittpd  with  a 5 k.w.,  *500-cycle 
quenched  spark  transmitting  set  as  well  as  the 
30  k.w.  arc  set.  The  spark  set  employs  a 
wave-length  of  1,000  meters  and  it  is  used  for 
sending  weather  reports  for  the  Great  Lakes 
division  daily. 

This  station  may  be  heard  almost  any  even- 
ing between  6 130  and  7 130  P.  M.f  central  time 
* * * 

A.  R.  M.,  Greenville,  Pa.,  writes: 

Ques. — (1)  I constructed  a wave-meter  in 
accordance  with  the  instructions  given  in  the 
book  “How  to  Conduct  a Radio  Club”  and 
apparently  during  a test  completely  ruined 
my  head  telephones  for  any  other  purpose. 

When  I connect  them  to  the  wave-meter 
they  crack  and  roar  like  heavy  static  dis- 
charges. I have  examined  them  carefully  for 
loose  connections  and  find  none.  Is  the  fault 
due  to  a blunder  of  my  own  or  should  I ex- 
pect such  results  every  time  I use  the  meter? 

Ans. — (1)  Apparently  you  have  placed  the 
wave-meter  in  too  close  inductive  relation  to 
the  circuit  under  measurement  and  potentials 
of  such  value  were  induced  in  the  wave-meter 
circuit  as  to  burn  the  windings  of  the  head 
telephones.  Keep  in  mind  that  the  telephones 
should  be  connected  in  series  with  the  carbo- 
rundum crystal,  and  if  this  precaution  is 
taken,  together  with  keeping  the  wave-meter 
at  a sufficient  distance  from  the  transmitting 
set,  no  injury  to  the  head  telephones  should 
result.  You  will  probably  find  that  the  wind- 
ings of  the  head  telephones  are  badly  burned. 

* * * 

N.  C.  B.,  Reno,  Nev.,  inquires: 

Ques. — (1)  My  wireless  station  is  located 
in  a power  house  and  the  antenna  lies  parallel 
to  a 23.000-volt  transmission  line.  The  aerial 
wires  and  the  transmission  line  are  about  the 
same  height  and,  owing  to  induction,  I can- 
not read  amateur  stations.  I contemplate 
erecting  a mast  approximately  15  feet  in 
height  on  the  nearest  end  of  the  antenna  to 
the  line,  so  that  it  will  lie  at  an  angle  of  45 
degrees.  Will  this  tend  to  decrease  the  inter- 
ference from  the  high  tension  line? 

145 


Ans. — ( 1 ) The  minimum  of  interference  will 
be  experienced  when  the  receiving  antenna  is 
exactly  at  right  angles  to  the  transmission 
line  and,  even  with  this  correction  in  the  lo- 
cation of  your  antenna,  you  will  probably  ex- 
perience the  effects  of  induction.  We  know' 
of  no  method  by  which  it  can  be  totally  elimi- 
nated. 

* * * 


S.  E.,  Portsmouth,  Va.,  inquires: 

Ques. — (1)  In  Figure  19-b,  published  on 
page  861  of  the  September,  1916,  issue  of  The 
Wireless  Age,  are  the  two  secondary  coils 
for  the  transformer  wround  one  upon  the 
other,  or  at  either  end  of  the  primary  wind- 
ing? Is  the  same  size  of  wire  used  on  all 
windings  and  are  the  secondary  coils  wound 
in  the  same  or  opposite  directions? 

Ans. — (1)  The  secondary  coils  for  this 
transformer  are  on  the  inside  and  the  out- 
side of  the  primary  winding.  They  are  not 
wound  on  opposite  ends.  The  same  size  wire 
is  employed  for  all  three  of  the  windings  and 
they  are  wound  in  the  same  direction. 


Ques. — (2)  Can  stations  that  are  completely 
inaudible  when  using  a simple  vacuum  valve 
detector  be  heard  with  a vacuum  valve  ampli- 
fier ? A statement  has  been  made  that  the  am- 
plifier only  makes  audible  signals  that  could 
already  be  heard  with  a single  vacuum  valve. 

Ans. — (2)  A properly  constructed  vacuum 
valve  amplifier  will  make  audible  signals  that 
cannot  be  heard  with  a single  vacuum  valve 
detector,  but  many  of  the  amplifying  circuits 
evolved  do  not  possess  this  characteristic  be- 
cause they  are  not  properly  designed. 

Ques. — (3)  Can  the  various  types  of  vacu- 
um valve  bulbs  recently  appearing  on  the  mar- 
ket be  used  in  the  same  circuit  as  the  original 
type  of  vacuum  valve? 

Ans. — (3)  Yes. 

Ques. — (4)  In  your  opinion,  will  the  high 
voltage  battery  constructed  of  pieces  of  zinc, 
copper  and  blotting  paper,  stacked  up  in  a 
pile  described  in  a previous  issue  of  The 
Wireless  Age,  function  properly?  Will  I be 
able  to  obtain  results  from  it? 

Ans. — (4)  The  writer  of  the  article  assured 
11s  that  this  battery  was  continuously  operative 
for  the  purpose  desired. 
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E.  C.  J.,  Jr.,  Fairmount.  W.  Va.,  inquires: 

Ques. — (i)  What  finish  is  generally  used  by 
amateurs  on  their  receiving  cabinets  and 
wooden  portions  of  the  transmitting  appa- 
ratus ? 

Ans. — (i)  Mahogany  stain  has  proved  the 
most  popular  and  seems  to  present  the  best 
appearance.  You  can  purchase  stain  of  any 
color  from  paint  supply  stores,  which,  when 
mixed  with  alcohol,  will  give  the  wood  the 
desired  tint.  After  two  coats  of  the  stain 
have  been  applied  and  allowed  to  dry  per- 
fectly, two  or  three  coats  of  good  varnish  are 
put  on  for  the  final  finish. 

Ques. — (2)  Please  publish  a diagram  of  con- 
nections for  a loud  speaking  horn  attached 
to  a receiving  set  consisting  of  a receiving 
tuner,  vacuum  valve  detector,  fixed  and  vari- 


J.  P.,  Sanford,  Maine,  inquires: 

Ques.*— (1))  Please  publish  a diagram  of 
connections  for  a loose  coupler,  loading  coil, 
fixed  condenser,  variable  condenser,  detector 
and  head  telephones. 

Ans.— (1)  So  many  diagrams  of  this  char- 
acter have  appeared  in  previous  issues  of  The 
Wireless  Age,  particularly  in  the  series  “How 
to  Conduct  a Radio  Club”  and  also  in  the  book 
“How  to  Conduct  a Radio  Club,”  now  on  sale 
by  the  Marconi  Publishing  Corporation  that  it 
seems  unnecessary  to  redraw  the  diagram. 
The  article  on  “How  to  Conduct  a Radio  Club,” 
published  in  the  September,  1916,  issue  of  The 
Wireless  Age,  contains  a diagram  applicable 
to  your  requirements. 

Ques. — (2)  What  detector  is  considered 
most  sensitive? 


able  condensers,  etc.  I should  like  a diagram 
for  the  apparatus  like  that  described  by  Chris. 

K.  Bowman  in  the  June,  1915,  issue  of  The 
Wireless  Age. 

Ans. — (2)  A diagram  of  connections  for  the 
loud  speaker  is  not  necessary.  It  is  simply 
connected  in  the  circuit  at  the  same  point 
where  the  ordinary  telephones  are  connected. 

Ques. — (3)  Can  a vacuum  valve  be  con- 
nected up  to  receive  either  continuous  waves 
or  spark  signals  by  merely  throwing  a switch, 
or  can  both  be  received  with  the  same  con- 
nection? If  so,  how? 

Ans. — (3)  See  the  accompanying  drawing. 
When  the  switch,  S,  is  thrown  to  the  point, 
B,  the  apparatus  is  responsive  to  continuous 
waves,  but  when  thrown  to  the  point.  A,  the 
circuit  is  correct  for  ordinary  spark  signals. 


Ans. — (2)  The  vacuum  valve  detector 
stands  at  the  head  of  the  list. 

Ques. — (3)  What  is  the  highest  wave-length 
employed  by  the  wireless  station  at  Ports- 
mouth, N.  H.? 

Ans. — (3)  1,000  meters. 

* * * 

L.  G.  D.,  Keene,  N.  H.,  inquires: 

Ques. — (1)  I have  a Marconi  type  D Tuner 
No.  224,  which  is  fitted  with  a carborundum 
detector  and  connected  to  an  aerial  with  a 
natural  wave-length  of  200  meters.  Please 
tell  me  the  names  of  the  high-power  stations 
which  I should  be  able  to  hear  with  it. 

Ans. — (1)  If  you  will  use  the  left-hand  coil 
of  this  tuner  as  a loading  inductance  for  the 
right-hand  coil,  your  equipment  should  re- 
spond to  the  wave-length  of  Arlington  when 
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the  latter  is  sending  the  time  signals,  namely, 
2,500  meters. 

Ques. — (2)  Apparently  this  tuner  was  made 
to  operate  with  a looped  aerial  and  is  said  to 
be  responsive  with  this  adjustment  to  wave- 
lengths of  2,000  meters,  but  when  used  in  the 
ordinary  manner  with  a plain  aerial,  will  re- 
spond to  4,000  meters.  Which  method  would 
be  the  most  efficient  for  all  around  work? 

Ans. — (2)  For  the  shorter  range  of  wave- 
lengths practically  equal  results  will  be  ob- 
tained with  either  the  plain  aerial  or  looped 
aerial,  but  for  the  longer  wave-lengths,  the 
plain  aerial  connection  will  give  the  best  re- 
sults. 

Ques. — (3)  Is  it  the  custom  to  use  looped 
aerials  at  the  present  time,  and  if  so,  how 
would  you  connect  a four-wire  aerial  in  this 
manner  ? 

Ans. — (3)  The  use  of  the  looped  aerial  has 
practically  been  discontinued,  but  should  you 
desire  to  use  this  type,  all  wires  should  be 
connected  together  at  the  high  potential  end. 
Two  wires  should  be  connected  together  at 
the  receiving  station  for  one  side  of  the  loop 
and  the  remaining  two  wires  for  the  opposite 
leg  of  the  loop. 

* * * 

J.  H.,  Jr.,  Evanston,  Ills.,  inquires: 

Ques. — (1)  Please  advise  how  to  connect  a 
Packard  k.w.  transformer  and  a Wagner 
y2  k.w.  transformer  in  series.  The  Packard 
transformer  is  rated  at  13,200  volts  for  the 
secondary  winding  and  the  second  transformer 
at  14,000  volts.  e 

Ans. — (1)  If  these  transformers  were  in- 
tended to  be  operated  on  no- volt  circuits,  the 
primary  windings  should  be  connected  in  par- 
allel and  the  secondary  windings  in  series. 
The  proper  connection  for  the  secondary  ter- 
minals had  best  be  determined  by  experiment, 
for  if  they  are  connected  to  oppose,  the  re- 
sultant voltage  will  be  practically  zero.  The 
proper  connection  will  give  approximately 
25,000  volts. 

* * * 

S.  R.,  New  York  City,  inquires: 

Ques.— (1)  Has  a practical  method  for  trans- 
mitting radio  signals  with  a buzzer  been 
found?  If  so,  please  publish  a diagram  of 
connections. 

Ans. — (1)  The  buzzer  has  frequently  been 
employed  for  short  distance  communication 
at  wave-lengths  up  to  600  meters.  There  are 
several  methods  by  which  energy  can  thus  be 
set  up  in  the  antenna  circuit,  one  being  to 
connect  the  earth  and  aerial  connections 
across  the  contacts  of  the  vibrator.  Another 
method  is  to  connect  a small  coil  of  induc- 
tance in  series  with  the  antenna  circuit  and 
then  continue  the  circuit  from  a buzzer  and 
battery  through  this  coil.  A change  in  the 
lines  of  force  takes  place  in  this  coil  during 
the  operation  of  the  buzzer  which  sets  up  a 
potential  in  the  antenna  circuit  causing  it  to 
oscillate  at  its  natural  frequency.  A diagram 
of  connections  is  not  required. 

Ques. — (2)  Can  cerusite  be  employed  in 
any  type  detector  holder  in  the  same  manner 
as  silicon  or  other  crystals? 


Ans. — (2)  It  may  be  mounted  in  the  usual 
manner  with  Wood's  metal  or  other  soft  metal. 

Ques. — (3)  Where  can  cerusite  crystals  be 
purchased? 

Ans. — (3)  From  Eimer  & Amend,  21 1 
Third  avenue,  New  York  City. 

* * * 

J.  B.  C.,  Deering,  N.  D.,  inquires: 

Ques. — (1)  I am  situated  in  a town  where 
there  is  neither  alternating  nor  direct  current. 
I understand  that  alternating  current  is  posi- 
tively necessary  for  the  operation  of  a closed 
core  transformer.  I have  also  been  told  that 
direct  current  generators  only  can  be  had  in 
l/t  k.w.  and  1 k.w.  sizes.  In  view  of  the  fact 
that  I expect  to  use  either  a l/2  k.w.  or  a 1 
k.w.  transformer,  what  remedy  can  you  sug- 
gest for  my  trouble? 

Ans. — (1)  Any  reputable  manufacturing 
concern  will  be  able  to  supply  you  with  a 1 
k.w.,  60  cycle  or  120  cycle  generator  which 
can  be  operated  by  a gasolene  engine.  In  view 
of  the  fact  that  you  have  neither  alternating 
nor  direct  current,  we  advise  the  purchase 
of  an  alternating  current  transformer  and 
generator,  rather  than  a direct  current  gen- 
erator and  induction  coil.  The  Crocker- 
Wheeler  Company,  Ampere,  N.  J.,  or  the 
Robbins  & Meyers  Company,  Springfield,  Ohio, 
will  be  able  to  supply  you  with  a generator  of 
this  description. 

Ques. — (2)  At  what  time  does  Arlington 
transmit  on  continuous  waves  and  what  is  the 
wave-length  employed? 

Ans. — (2)  The  continuous  wave  set  is  used 
at  irregular  intervals  throughout  the  twenty- 
feur  hours  of  the  day  and  may  be  heard  in 
the  afternoon  to  good  advantage,  communicat- 
ing with  the  Naval  station  at  Darien  and 
other  high-power  stations.  The  wave-length 
employed  varies  between  6,500  and  7,500 
meters. 

Ques. — (3)  At  the  beginning  of  a schedule, 
Arlington  makes  use  of  the  letters  “Q.  S.  T.” 
What  is  the  meaning  of  this  signal? 

Ans. — (3)  This  is  an  international  abbrevia- 
tion and  is  the  “general  call  for  all  stations.” 
Ques. — (4)  How  many  watts  does  the  aver- 
age •Jl-inch  spark  coil  consume  and  is  a license 
required  in  case  it  is  used  in  a radio  tele- 
graph set? 

Ans. — (4)  The  average  coil  of  this  type 
consumes  approximately  forty  watts  and  if 
your  station  is  so  situated  that  the  signals 
from  it  are  apt  to  be  heard  beyond  the  bor- 
ders of  the  state,  a license  is  positively  re- 
quired. 

Ques. — (5)  Can  the  secondary  winding  of 
a J^-inch  spark  coil  be  employed  as  a load- 
ing coil  in  a receiving  set? 

Ans. — (5)  Positively  no.  The  inductance 
value  is  too  high  for  the  purpose  and  the 
presence  of  the  iron  core  would  be  detrimental 
tc  its  efficiency. 

* * * 

A.  B.  Fayette,  Ala.,  inquires : 

Ques. — (1)  I constructed  a 3-inch  spark 
coil  after  the  design  given  in  the  book  “How 
to  Conduct  a Radio  Club;"  page  33,  with  the 
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exception  that  I used  a core  T/i  of  an  inch  in 
diameter,  instead  of  the  dimensions  given.  1 
also  used  two  pounds  of  No.  34  enameled  wire, 
winding  it  in  four  sections.  These  sections 
were  connected  together  to  form  a continuous 
winding  and  the  precaution  was  further  taken 
to  boil  the  secondary  winding  in  linseed  oil. 
1 obtain  a much  better  spark  from  a i-inch 
coil  than  from  the  designs  given  in  that  book. 
Can  you  tell  me  what  changes  I can  make  to 
secure  a discharge  of  the  normal  rating  of 
the  coil? 

Ans. — (1)  In  the  first  place  the  condenser 
across  your  vibrator  is  too  small.  It  should 
have  at  least  2,000  square  inches  of  foil  and 
preferably  2,500  inches.  Likewise,  you  should 
use  No.  36  wire  as  advised  in  the  original 
specifications.  It  would  seem,  however,  from 
your  communication  that  the  various  sections 
of  the  secondary  winding  are  improperly  con- 
nected, for  a single  section  of  the  dimensions 
stated  should  give  a spark  a fraction  of  an 
inch  in  length.  While  you  may  believe  your 
winding  to  be  continuous,  it  probably,  after 
examination,  will  be  found  not  to  be  so.  It 
may  also  be  that  the  vibrator  which  you  have 
fitted  to  the  primary  winding  does  not  make 
a clean  cut  break.  This  is  a very  important 
consideration  and  unless  a vibrator  is  prop- 
erly constructed  and  fitted  with  a first-class 
grade  of  platinum  point,  the  result  will  be  any- 
thing but  satisfactory.  A number  of  coils 
have  befcn  constructed  from  the  designs  given 
in  the  book  “How  to  Conduct  a Radio  Club,” 
and  with  8 volts  applied  to  the  primary  wind- 
ing, have  easily  given  a spark  discharge  three 
inches  in  length. 

Ques. — (2)  It  was  my  intention  to  use  the 
coil  referred  to  without  condenser  or  vibrator 
on  a no-volt,  60-cycle  circuit.  What  should 
be  the  size  of  the  “choke”  coil  for  cutting 
down  the  current  flow  in  the  primary  wind- 
ing? Also  is  a protective  condenser  or  re- 
sistance rod  necessary  for  protection  of  the 
primary  circuit? 

Ans. — (2)  This  coil  positively  will  not  func- 
tion on  alternating  current,  as  the  secondary 
winding  possesses  an  abnormal  value  of  in- 
ductance, while  the  primary  winding  has  in- 
sufficient value.  Unless  a rather  large  choke 
coil  is  employed,  the  primary  winding  will 
over-heat  and  burn  out. 

Ques. — (3)  Approximately  what  would  be 
the  rating  in  watts  of  the  3-inch  spark  coil? 

Ans. — (3)  Under  normal  conditions  of  op- 
eration it  should  not  consume  more  than  fifty 
or  sixty  watts. 

* * * 

H.  P.  H.,  Alton,  Ills.,  inquires: 

Ques. — (1)  During  last  winter  I employed 
a Packard  transformer  designed  for  a sec- 
ondary potential  of  13,200  volts  and  when 
used  in  connection  with  the  condenser,  con- 
sisting of  twenty  sheets  of  tin  foil,  4J4  inches 
by  6lA  inches  separated  by  plates  of  glass  JA 
of  an  inch  in  thickness,  I secured  a good 
spark  with  the  rotary  gap  having  12  points,  re- 
volving at  a speed  of  1,750  R.P.M. 


With  this  apparatus  my  spark  note  was  not 
ragged,  but  was,  of  course,  rather  low.  I 
then  cut  down  the  condenser  capacity  to  about 
one-half  of. its  original  value,  which,  of  course, 
cleared  up  the  spark  note,  but  even  with  the 
speed  of  3,000  r.p.m.  at  the  rotary,  the  safety 
gap  sparks  badly  each  time  the  key  is  closed. 

The  safety  gap  is  set  at  %ths  of  an  inch, 
which  is  }4th  of  an  inch  in  excess  of  that 
recommended  by  the  manufacturers.  What  I 
desire  is  to  have  my  spark  note  remain  clear 
and  at  the  same  time  prevent  the  safety  gap 
from  sparking.  Can  you  help  me  out? 

Ans. — (1)  The  average  rotary  spark  gap  ' 
places  an  excessive  strain  on  a high  poten- 
tial transformer,  due  to  the  fact  that  the  con- 
denser discharges  just  as  soon  as  the  points 
of  the  rotary  are  close  enough  for  the  avail- 
able potential.  When  you  reduce  the  con- 
denser capacity  of  your  set  to  one-half,  you 
undoubtedly  raise  die  available  potential  at 
the  secondary  winding  of  the  transformer  and 
perhaps  considerable  separation  exists  between 
the  stationary  and  the  moving  electrodes  of 
the  gap ; consequently  you  secure  a con- 
tinuous discharge  at  the  safety  gap.  There 
are  two  solutions  of  your  problem.  You  may 
either  construct  your  rotary  gap  so  that  the 
separation  between  the  moving  and  stationary 
electrodes  is  no  more  than  one-fiftieth  of  an 
inch,  or  allow  it  to  remain  as  at  present  and 
widen  out  the  safety  gap  until  all  sparking 
ceases.  It  is  quite  probable  that  this  will  not 
harm  the  secondary  winding. 

* * * 

L.  J.  T.,  New  Orleans,  La.,  inquires: 

Ques. — (1)  Considerable  interference  is  ex- 
perienced at  my  receiving  station  from  a local 
station  employing  the  arc  generator.  What  is 
the  cause  of  this?  Why  should  this  station 
be  heard  at  all  with  a crystalline  detector? 

If  this  is  due,  as  I have  heard,  to  a slight 
damping  of  the  wave  train,  what  is  the 
probable  cause  of  this  damping?  With  a ^ 
certain  adjustment  at  my  receiving  apparatus, 
only  a single  continuous  sound  can  be  heard, 
but  if  a slight  change  in  the  coupling  is  made, 
the  dots  and  dashes  of  the  telegraph  code  can  1 
easily  be  distinguished.  How  do  you  account 
for  this?  Apparently,  I only  hear  the  back 
stroke  of  the  telegraph  key. 

Ans. — (1)  Signals  can  sometimes  be  heard 
from  these  stations  on  crystalline  detectors 
up  to  distances  of  fifty  miles.  This  is,  as  you 
intimate,  due  to  a slight  damping  of  the  wave 
train  and  is  caused  by  the  irregularities  in  the 
action  of  the  arc  gap.  You  can  readily  under- 
stand that  the  ionized  discharge  path  between 
the  electrodes  of  the  arc  gap  is  not  one  of  con- 
tinuous or  constant  conductivity.  The  oscilla- 
tions, therefore,  are  not  of  continuous  amplitude, 
and  a small  amount  of  damped  energy  is  ac- 
cordingly radiated.  The  phenomenon  observed 
in  the  last  part  of  your  query  will  be  readily 
understood  when  you  consider  the  method  by 
which  signaling  is  accomplished  at  these  sta- 
tions. When  the  telegraph  key  is  in  the  “open” 
position  a wave,  let  us  say  of  3.000  meters, 
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is  radiated,  but  when  the  telegraph  key  is 
pressed,  a few  turns  of  the  transmitting  helix 
are  cut  in  the  circuit  and  a longer  wave 
radiated.  By  extremely  careful  adjustment  of 
your  receiving  tuner,  you  can  make  the  sig- 
nals of  either  wave  audible,  but  only  one  is 
readable. 

* * * 

W.  E.,  Waverly,  N.  Y.,  inquires: 

Ques. — (i)  Which  do  you  consider  the  best 
arrangement  for  the  lead-ins  of  an  aerial  sys- 
tem? Should  the  rat-tails  unite  near  the  flat 
top  portion  of  the  aerial  or  at  the  place  where 
they  enter  the  radio  station? 

Ans. — (i)  With  the  flat  top  type  of  aerial 
it  is  preferable  to  bunch  the  lead-ins  the  en- 
tire distance  from  the  flat  top  portion  to  the 
point  where  they  join  the  transmitting  ap- 
paratus. 

Ques. — (2)  In  connection  with  a small  spark 
coil  giving  a discharge  Y inch  in  length,  does 
a helix  and  condenser  increase  the  range  of 
a set  or  not?  If  a helix  will  increase  the 
range,  please  give  the  correct  dimensions. 

Ans. — (2)  It  has  been  the  experience  of 
experimenters  as  a whole  that  better  results 
are  obtained  with  a small  spark  coil,  by  con- 
necting the  spark  gap  directly  in  series  with 
the  antenna  system;  in  other  words,  use  the 
“plain  aerial”  connection. 

.Ques. — (3)  Will  the  tikker  detector  work 
successfully  with  both  damped  and  undamped 
waves,  or  is  it  intended  primarily  for  the  re- 
ception of  undamped  oscillations? 

Ans.-— (3)  It  responds  better  to  undamped 
oscillations.  Spark  stations  can  be  heard  on 
the  tikker,  but  the  note  of  the  transmitting 
station  is  broken  up  at  irregular  intervals,  the 
resulting  note  being  of  a very  disagreeable 
pitch  and  characteristic. 

* * * 

E.  W.  M.,  Keyport,  N.  J.,  inquires: 

Ques. — (1)  Will  a straight  coupled  helix  or 
an  oscillation  transformer  give  the  greatest 
efficiency  with  a % k.w.  transmitting  set? 

Ans. — (1)  Practically  equal  results  will  be 
obtained  from  either  type,  provided  the 
method  is  understood  for  adjusting  the  plain 
helix  for  a loose  degree  of  coupling  between 
the  primary  and  secondary  windings.  The  in- 
ductively-coupled transformer  is  favored  be- 
cause it  permits  the  coupling  between  the  pri- 
mary and  secondary  windings  to  be  altered  in 
a very  simple  manner  and  without  the  com- 
plications with  the  straight  helix.  The  matter 
is  fully  discussed  in  the  book  “How  to  Con- 
duct a Radio  Club.” 

Ques. — (2)  Please  give  a brief  outline  of  an 
oscillation  transformer  which  can  be  con- 
structed to  work  at  the  wave-length  of  200 
meters  in  connection  with  a Blitzen  % k.w. 
transmitting  set,  4 sections  of  moulted  con- 
denser, a straight  gap  and  an  aerial  system 
85  feet  in  length,  30  feet  in  height,  consist- 
ing of  2 wires. 

Ans. — (2)  A satisfactory  description  of  an 
oscillation  transformer  for  a set  of  this  de- 


scription is  given  in  the  book  “How  to  Con- 
duct a Radio  Club.” 

* * * 

W.  H.  S.,  Boston,  Mass.,  inquires: 

Ques. — (1)  As  a constant  reader  of  The 
Wireless  Age  I should  like  to  inquire  the 
meaning  of  the  “R.  Q/s”  frequently  used  by 
the  Sayville  station  in  sending  messages  to 
Nauen. 

Ans. — (1)  This  is  a repetition  signal  used 
as  a prefix  when  a number  of  messages  sent 
on  a previous  schedule  are  to  be  repeated. 

* * * 

K.  D.,  Defiance,  Ohio,  inquires: 

Ques. — (1)  Please  give  the  dimensions  for 
an  oscillation  transformer  and  condenser  to 
be  used  in  connection  with  a k.w.  Packard 
1 3, 200- volt  transformer  rotary  spark  gap  in 
connection  with  an  aerial  system  70  feet  in 
length,  40  feet  in  height,  the  entire  apparatus 
tc  be  operated  at  a wave-length  of  200  meters. 

Ans. — (1)  Your  condenser  should  have  a 
capacity  of  .008  microfarad  and  it  may  consist 
of  4 plates  of  glass,  14  inches  by  14  inches, 
covered  with  tinfoil,  12  inches  by  12  inches. 
These  plates  should  be  connected  in  parallel 
and  immersed  in  oil.  The  oscillation  trans- 
former may  have  four  turns  of  3/16-inch  cop- 
per tubing  for  the  primary  winding,  made  on 
a form  10  inches  in  diameter,  the  turns  being 
spaced  1 inch  apart.  The  secondary  winding 
may  be  8 inches  in  diameter  and  comprise  10 
or  12  turns  of  3/16-inch  copper  tubing  spaced 
H of  an  inch  apart.  A good  insulating  mate- 
rial, such  as  a first-class  grade  of  hard  rubber, 
should  be  used  as  a support  for  the  tubing. 

Ques. — (2)  Please  give  the  natural  wave- 
length of  the  aerial  mentioned  in  the  first 
query. 

Ans. — (2)  The  natural  wave-length  of  this 
antenna  is  approximately  200  meters  and  you 
will  require  a, short  wave  condenser  when  the 
secondary  winding  of  the  oscillation  trans- 
former is  connected  in  series. 

Ques. — (3)  On  what  wave-length  does  the 
Great  Lakes  naval  station  transmit  the  time 
signals  ? 

Ans.— -(3)  At  the  wave-length  of  1,000  me- 
ters. 

Ques. — (4)  Which  is  the  more  efficient,  an 
antenna  of  the  inverted  L type  or  one  of  the 
T type,  provided  both  have  the  same  wave- 
lengths ? 

Ans. — (4)  Practically  equal  results  will  be 
obtained  from  either  type,  but  the  inverted  L 
is  the  one  mostly  used. 

* * * 


R.  W.  L.  T.,  Lake  Hopatcong,  N.  J.,  in- 
quires : 

Ques. — (1)  I have  two  aerials,  one  75  feet 
in  length  and  the  second  a hundred  feet  in 
length,  with  approximate  height  of  about  40 
feet.  I also  possess  a receiving  tuner,  the 
primary  of  which  is  5$^  inches  in  diameter  by 
gH  inches  in  length,  fitted  with  thirty-nine 
contacts.  The  secondary  winding  is  g$4  inches 
in  length  and  5 inches  in  diameter.  Approxi- 
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mately  what  is  the  maximum  range  of  wave- 
length adjustments  and  do  I require  a loading 
coil  for  receiving  the  time  signals  of  Arling- 
ton? 

Ans. — (i)  You  failed  to  give  us  the  size  of 
the  wire  used  in  the  primary  and  secondary 
windings,  and  consequently  we  cannot  calcu- 
late the  possible  wave-length  adjustment,  but 
if  these  windings  are  made  with  the  usual 
sizes  of  wire,  that  is,  No.  24  for  the  primary 
and  No.  32  for  the  secondary,  your  apparatus 
should  respond  to  wave-lengths  including  5,000 
meters. 

Ques. — (2)  What  is  the  best  aerial  for  re- 
ceiving waves  up  to  5,000  meters  and  also  for 
transmitting  at  the  wave-length  of  200  meters  ? 

Ans. — (2)  The  largest  aerial  that  you  can 
employ  is  one  of  the  T type,  which  may  com- 
prise four  wires,  no  feet  in  length  and  ap- 
proximately 50  feet  in  height.  The  lead-in 
wires  are  of  course  attached  to  the  center. 

Ques. — (3)  What  crystal  detector  do  you 
consider  to  be  the  most  sensitive? 

Ans. — (3)  Cerusite  and  galena  seem  to 
stand  at  the  top  of  the  list. 

* * * 

W.  R.  M.,  Bangor,  Me.: 

The  diagram  of  connections  for  the  receiv- 
ing apparatus  you  have  sent  is  applicable  to 
both  short  and  long  waves,  but  it  represents  a 
complicated  circuit  and  one  that  would  be  con- 
fusing to  a beginner.  If,  however,  it  is  well 
understood  by  yourself  you  should  have  no 
difficulty  in  effecting  the  purpose  desired.  Keep 
in  mind  that  it  is  desirable  to  employ  simple 
apparatus. 

The  aerial  shown  in  your  second  sketch  pos- 
sesses no  particular  value  and  in  fact  has  no 
advantage  over  the  ordinary  4-wire  type,  with 
a spacing  of  about  2 Vi  feet  between  wires. 

The  spark  coil  which  you  mention  will  give 
a secondary  discharge  about  6 inches  in  length 
and  will  consume  approximately  200  watts  of 
energy. 

Your  aerial,  45  feet  in  height  and  30  feet  in 
length,  has  a natural  wave-length  of  approxi- 
mately 135  meters.  With  the  apparatus  which 
you  have  shown  in  your  first  drawing  you 
should  have  no  difficulty  in  tuning  this  equip- 
ment to  the  wave-lengths  of  Sayville  and 
Tuckerton. 

* * * 

H.  B,  Walden,  N.  Y.: 

The  natural  wave-length  of  your  aerial  is 
approximately  230  meters  and  the  loading  coils 
you  describe  in  connection  with  the  receiving 
tuner  have  not  sufficient  inductance  to  adjust 
to  the  wave-length  of  10,000  meters.  The 
loading  coil  in  the  antenna  circuit  should  be 
approximately  twice  its  present  length  and  an 
additional  loading  coil,  approximately  18  inch- 
es in  length,  6 inches  in  diameter,  wound  fully 
with  No.  32  S.  S.  C.  wire,  should  be  placed  in 
the  secondary  circuit.  With  the  present  de- 
sign of  your  apparatus  it  should  be  responsive 
to  wave-lengths  including  6,000  meters.  It 
would  probably  improve  conditions  to  substi- 
tute antenna  wire  of  7 strands  (No.  22)  in 


place  of  the  N6.  18  copper  wire  used  at  pres- 
ent, and  put  insulators  in  the  guy  wires  rather 
than  have  them  grounded  direct. 

Your  inductively-coupled  receiving  tuner, 
without  the  loading  coils,  will  respond  to 
wave-lengths  including  3,500  meters. 

* * * 

M.  J.  F.,  Philadelphia,  Pa. : 

The  description  you  give  of  your  receiving 
apparatus  is  incomplete,  but  if  the  loading 
coil  and  the  2-slide  tuning  coil  mentioned  have 
dimensions  similar  to  those  usually  supplied 
for  amateur  equipments,  the  apparatus  should 
easily  be  responsive  to  the  wave-length  of 
1,500  meters.  Your  aerial,  50  feet  in  length 
and  35  feet  in  height,  has  approximately  a 
wave-length  of  150  meters  and  it  does  not  re- 
quire a coil  of  large  proportions  to  respond 
to  the  wave-length  of  1,500  meters. 

* * * 

M.  E.  K.,  Duquoin,  Ills.: 

It  is  extremely  difficult  to  give  advice  con- 
cerning the  probable  decrease  in  range  of  your 
transmitting  apparatus  caused  by  the  near-by 
trees.  The  actual  amount  of  interference  or 
absorption  of  energy  can  only  be  determined 
by  an  elaborate  series  of  experiments.  Un- 
doubtedly trees,  when  covered  with  foliage,  do 
absorb  a considerable  amount  of  energy,  but 
in  your  case  we  cannot  state  just  how  serious 
this  may  be  nor  do  we  know  any  method  by 
which  you  can  improve  the  present  conditions. 
We  believe  that  the  fact  that  your  amateur 
apparatus  transmits  to  a distance  of  seventy- 
five  miles  is  sufficient  proof  that  it  is  working 
well. 

Ques. — (2)  What  is  the  capacity  of  a con- 
denser having  plates  8 inches  by  10  inches, 
coated  on  both  sides  with  tinfoil,  5 inches  by 
7 inches?  There  are  7 plates  in  each  bank  of 
this  condenser  connected  in  parallel  and  the 
two  banks  are  connected  in  series. 

Ans. — (2)  Each  plate  has  a capacitance  of 
approximately  .0005  microfarad  and  7 connect- 
ed in  parallel  have  a value  of  .0035  micro- 
farad. The  two  banks  connected  in  series 
represent  a capacity  of  .00175  microfarad. 

Ques. — (3)  At  what  speed  should  I run  a 
semi-quenched  gap,  having  16  electrodes  on  a 
disc  5 inches  in  diameter  and  used  in  connec- 
tion with  the  condenser  referred  to? 

Ans. — (3)  The  disc  should  revolve  at  a speed 
of  approximately  1,800  revolutions  per  minute. 
* ♦ * 

J.  E.  R.,  Cuenca,  Ecuador,  inquires : 

Ques. — (1)  Is  there  any  particular  advan- 
tage in  regard  to  the  distance  that  may  be 
covered  with  a transmitting  apparatus  located 
on  the  top  of  a hill  as  compared  to  one  that 
is  situated  at  the  sea  level? 

Ans. — (1)  Generally  it  is  difficult  to  secure 
a first-class  earth  connection  at  high  altitudes 
and  for  this  reason  a station  will  give  better 
results  when  located  near  the  sea  level.  Again, 
atmospheric  electricity  is  especially  severe  at 
the  higher  altitudes  and  may  seriously  inter- 
fere with  the  reception  of  signals  from  con- 
siderable distances.  When  radio  stations  are 


Digitized  by 


Google 


November,  1916 


THE  WIRELESS  AGE 


151 


located  on  the  top  of  a mountain  it  is  cus- 
tomary to  use  an  artificial  earth  connection — 
a large  grid  of  copper  wires  spread  radially 
over  the  surface  of  the  earth. 

* * * 

V.  C.  De  G,  Issaquah,  Wash.: 

Ques. — (i)  How  is  the  auto  transformer,  il- 
lustrated on  page  77  of  the  book  “How  to 
Conduct  a Radio  Club,”  wound? 

Ans. — (1)  The  method  for  winding  this 
transformer  is  fully  described  in  the  book.  It 
merely  consists  of  an  iron  core  of  the  dimen- 
sions given  with  the  wire  wound  in  several 
layers.  The  core  is,  of  course,  covered  with 
several  thicknesses  of  insulating  paper  before 
starting  the  winding.  Coils  of  this  type  can 
be  purchased  from  the  Manhattan  Electrical 
Supply  Company,  New  York  City. 

Ques. — (2)  Where  can  I purchase  a mi- 
crofarad condenser? 

Ans. — (2)  Condensers  of  this  capacity  can 
be  purchased  from  any  telephone  company  in 
your  vicinity.  It  is  not  essential  that  this 
condenser  should  have  exactly  that  value  of 
capacity;  in  fact,  it  may  vary  from  l/i  to  2 
microfarads.  You  will  find  it  much  easier  to 
purchase  a condenser  of  this  type  than  to  .con- 
struct it. 

* * * 

R.  P.  P.,  Newark,  N.  J. : 

Practically  any  manufacturing  house  supply- 
ing amateur  apparatus  can  furnish  you  with 
an  oscillation  transformer  and  condenser  for 
your  set.  The  condenser  should  have  a ca- 
pacitance of  about  .008  microfarad  and  may  be 
made  up  of  a number  of  glass  plates  connected 
in  parallel.  The  method  for  attaching  the  tin 
foil  to  the  plates  and  the  general  construction 
is  fully  described  in  the  book  “How  to  Con- 
duct a Radio  Club.” 

A helix  can  be  employed  in  place  of  the 
oscillation  transformer  with  practically  equal 
results,  but  the  majority  of  amateurs  favor 
the  inductively-coupled  oscillation  trans- 
former. 

Your  aerial  has  a fundamental  wave-length 
of  almost  180  meters  and  is  well  suited  for 
transmission  at  a wave-length  of  200  meters. 

An  oscillation  transformer  for  your  set  may 
have  a primary  winding  to  inches  in  diameter, 
comprising  four  turns  of  3/16-inch  copper 
tubing,  spaced  one  inch  apart.  The  secondary 
winding  may  be  eight  inches  in  diameter  and 
have  10  or  12  turns  of  the  same  size  tubing 
spaced  £4  of  an  inch  apart. 

Parts  and  material  can  be  purchased  from 
such  concerns  as  the  Manhattan  Electrical 
Supply  Company,  New  York  City,  or  advertis- 
ers in  the  columns  of  this  magazine. 

* * * 

J.  M.  C,  Camp  Greenbrier,  Alderson,  W. 
Va.: 

The  signal  A.  S.  T.  is  the  special  abbrevia- 
tion for  “all  stations  attention,”  while  QST 
is  a general  call  for  all  stations,  as  indicated 
by  the  London  Convention. 

* * * 

D.  W.  W.,  Montpelier,  Ky.,  inquires : 

Ques. — (1)  Would  a large  static  or  X-ray 


machine,  giving  a spark  16  to  20  inches  in 
length,  be  of  any  value  for  transmitting  wire- 
less telegraph  signals?  If  so,  what  distsance 
could  be  expected  ? 

Ans. — (1)  This  machine  is  of  no  value  for 
the  transmission  of  radio  signals  as  the  poten- 
tials are  excessive  for  wireless  telegraph  work. 
* * * 

J.  R.  B.,  Washington,  D.  C.,  inquires: 

Ques. — (i)nYhat  is  the  approximate  wave- 
length of  an  aerial  consisting  of  two  wires, 
spaced  five  feet  apart?  It  is  115  feet  in  length, 
150  feet  in  height  at  one  end  and  80  feet  at 
the  other.  The  lead-in  is  70  feet  long  and  also 
consists  of  two  wires. 

Ans. — (1)  The  wave-length  of  this  antenna 
is  approximately  400  meters. 

Ques. — (2)  Will  an  aerial  80  feet  in  height 
at  one  end  and  30  feet  at  the  other,  consisting 
of  four  wires  spaced  two  feet  apart,  comply 
with  the  law? 

Ans. — (2)  We  might  answer  this  if  you  had 
stated  the  length  of  the  flat  top  portion,  but 
lacking  this  we  cannot  reply. 

Ques. — (3)  On  the  building  on  which  my 
aerial  is  located  is  another  aerial,  the  distance 
between  the  two  being  approximately  20  feet. 
Will  these  aerials  have  any  effect  upon  each 
other  ? 

Ans. — (3)  If  either  of  these  stations  makes 
use  of  a transmitting  apparatus  having  con- 
siderable power  and  voltage,  you  had  better 
arrange  some  method  of  signaling  each  other; 
otherwise  your  receiving  aerial  will  pick  up 
considerable  potential  (when  the  opposite 
aerial  is  sending)  and  possibly  injure  the  re- 
ceiving apparatus.  In  fact  the  aerials  are  close 
enough  so  that  tuning  on  one  during  the  re- 
ception of  signals  will  somewhat  affect  the 
tuning  on  the  other. 

♦ * * 

J.  R.  F.,  Washington,  D.  G,  inquires : 

Ques. — (1)  Please  advise  why  I cannot  hear 
the  time  signals  of  Arlington  either  at  noon 
or  in  the  evening  with  the  following  equip- 
ment: The  aerial  is  70  feet  in  height  at  one 
end  and  38  feet  in  height  at  the  other.  It  is 
75  feet  in  length  and  comprises  four  wires, 
spaced  2l/x  feet  apart.  The  receiving  appa- 
ratus comprises  an  inductively-coupled  tuner 
rated  at  800  meters  and  a 5,000-meter  loading 
coil.  The  receiving  detector  is  home-made 
and  the  telephones  are  of  the  Brandes  type, 
2,000-ohm.  I also  have  a buzzer  testing  ap- 
paratus. 

Ans. — (1)  It  is  likely  that  although  you 
have  placed  a loading  coil  in  series  with  the 
primary  winding  of  your  receiving  transform- 
er, you  have  made  no  arrangement  in  the  sec- 
ondary winding  to  obtain  resonance  with  the 
antenna  circuit.  With  a properly  designed  re- 
ceiving equinment,  you  should  at  least  hear 
the  signals  from  this  station  at  the  to  P.  M. 
Eastern  Standard  Time  schedule.  You  might 
insert  a loading  coil  in  series  with  the  sec- 
ondary winding  as  w’ell  as  the  primary  wind- 
ing or  place  a variable  condenser  of  .001  mi- 
crofarad in  shunt  to  the  secondary  winding. 
By  either  of  these  methods  you  could  place 
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ycur  apparatus  in  resonance  and  consequently 
hear  the  signals  from  this  station. 

Ques. — ( 2 ) How  far  should  1 be  able  to 
transmit  under  normal  conditions  with  the 
aerial  described  in  my  first  query,  a y2  k.w. 
E.  I.  coil,  interrupter,  condenser  and  oscil- 
lation transformer,  together  with  a stationary 
gap? 

Ans. — (2)  The  natural  wavelength  of  your 
antenna  system  is  approximately  200  meters 
and  if  properly  adjusted  to  resonance  with 
your  apparatus,  you  should  cover  from  15  to 
40  miles,  depending  upon  the  nature  of  the 
receiving  apparatus  used  at  the  distant  re- 
ceiving station. 

* * * 

N.  H.  A.,  Newburyport,  Maine,  inquires: 

Ques. — (1)  Will  you  kindly  advise  through 
the  columns  of  your  magazine  how  I may  test 
the  efficiency  of  my  i-inch  spark  coil  trans- 
mitting set  with  condenser  and  oscillation 
transformer,  in  view  of  the  fact  that  I do  not 
possess  a hot  wire  ammeter.  I generally  em- 
ploy a six-volt  lamp  connected  across  the  ter- 
minals of  the  secondary  winding,  but  I do 
not  find  this  method  reliable. 

Ans. — (1)  You  might  connect  the  six-volt 
lamp  in  series  with  the  antenna  system  and 
if  there  is  not  sufficient  energy  flowing  to  light 
it  up,  you  had  better  purchase  a smaller  lamp 
— one  of  two  volts.  If  the  current  in  the  an- 
tenna circuit  proves  of  too  great  value  for 
this  lamp,  you  might  shunt  it  by  a turn  of 
wire  six  inches  in  diameter  and  about  six  or 
eight  inches  in  length.  At  any  rate  you  could 
easily  adjust  this  shunt  until  the  glow  of  the 
lamp  was  reduced  to  a value  below  the  dan- 
ger point.  Maximum  glow  is  of  course  ob- 
tained when  the  two  circuits  of  the  transmit- 
ting apparatus  are  in  exact  resonance. 

Ques. — (2)  Can  I employ  this  i-inch  spark 
coil  as  an  open  core  transformer  and  thereby 
secure  increased  results,  and  if  so,  how  many 
5 by  7 condenser  plates  would  be  required  ? 

Ans. — (2)  A i-inch  spark  coil  of  usual  con- 
struction will  not  function  on  alternating  cur- 
rent and  it  would  be  dangerous  for  you  to  at- 
tempt it. 

Ques. — (3)  Will  the  boring  of  a number  of 
holes  in  the  zincs  of  a spark  gap  give  a better 
pitch  to  the  note? 

Ans. — (3)  We  cannot  see  how  this  would 
affect  the  pitch  of  the  note.  If  the  spark  gap 
is  of  the  correct  length,  the  surfaces  perfectly 
even  and  smooth  and  the  vibrator  in  proper 
adjustment,  you  should  secure  a clear  note 
without  the  use  of  any  special  attachment  or 
changes. 

* * * 

F.  B.,  Newark  Valley,  N.  Y.,  inquires: 

Ques. — (1)  Is  a 90-foot  vertical  aerial  pref- 
erable to  a T aerial  60  feet  in  height  and  6 
feet  in  length,  if  used  for  transmitting  at  the 
wave-length  of  200  meters? 

Ans. — (1)  The  90-foot  vertical  aerial  would 
have  a fundamental  wave-length  of  about  130 
meters,  whereas  the  6o-foot  aerial  has  a nat- 
ural wave-length  of  approximately  140  meters. 


We  arc  inclined  to  believe  that  about  identical 
results  will  be  obtained  from  either  type  of 
aerial. 

Ques. — (2)  What  type  of  aerial  do  you  con- 
sider best  for  operation  at  the  200-meter  wave 
and  what  should  be  its  overall  dimensions? 

Ans. — (2)  The  inverted  L or  T type  of 
aerial  seems  to  be  preferred  by  the  amateur 
field  as  a whole.  An  inverted  L aerial,  60  feet 
in  length  and  from  40  to  50  feet  in  height,  will 
do  for  operation  at  the  wave-length  of  200 
meters.  If  of  the  T type,  the  flat  top  cannot 
exceed  no  feet  in  length  and  it  may  vary  in 
height  from  40  to  60  feet. 

Ques. — (3)  Is  a receiving  tuner  with  288 
turns  of  wire  on  a primary  coil  4%  inches  in 
diameter,  too  large  for  the  reception  of  200- 
meter  signals  when  connected  to  an  aerial 
having  a natural  wave-length  of  160  meters? 

Ans. — (3)  We  could  answer  this  question 
more  clearly  had  you  given  the  dimensions 
of  the  secondary  winding.  You  will  not  re- 
quire the  entire  288  turns  to  adjust  the  an- 
tenna circuit  of  the  receiving  system  to  the 
wave-length  of  200  meters;  in  fact,  you  will 
require  no  more  than  eight  or  ten  turns. 

Ques. — (4)  Approximately  how  much  does 
a series  condenser  decrease  the  strength  of 
reecived  signals? 

Ans. — (4)  This  can  only  be  determined  by 
experiment.  In  the  average  case,  however, 
a decrease  in  strength  of  signals  does  take 
place  when  capacity  is  added  in  series  to  the 
antenna  circuit.  This  is  due  to  the  increase 
of  resistance  caused  by  the  series  condenser. 

Ques. — (5)  What  should  be  the  capacity  of 
a series  condenser  for  an  amateur's  aerial? 

Ans. — (5)  The  maximum  value  need  not 
exceed  .001  microfarad. 

* * * 


H.  F.  W.,  Chicago,  Ills.,  inquires: 

Ques. — (1)  What  should  be  the  approximate 
dimensions  of  a tubular  condenser  to  have  a 
capacity  of  .0005  microfarad? 

Ans. — (1)  The  outer  tube  may  be  4 inches 
in  length  and  1 inch  in  diameter ; the  igner 
tube  % of  an  inch  in  diameter  with  the  same 
length.  The  inner  tube  should  be  covered 
with  a thin  sheet  of  hard  rubber  or  other  in- 
sulating material. 

Ques. — (2)  When  I shunt  a fixed  condenser 
across  my  telephones,  the  signals  completely 
disappear.  Does  this  indicate  a short  circuit 
in  the  condenser? 

Ans. — (2)  If  the  capacity  of  the  condenser 
does  not  exceed  .05  microfarad,  it  should  not 
seriously  affect  the  strength  of  signals  and 
the  fact  that  it  completely  cuts  out  the  signals 
would  seem  to  indicate  a direct  short  circuit. 

Ques. — (3)  Would  the  speed  of  a small  Rex 
motor  operated  by  two  drv  cells  be  sufficient 
to  operate  an  ordinary  slipping  contact  de- 
tector? 


Ans— (3)  Yes. 

Ques. — (4)  Does  the  station  WGO  at  Chi- 
cago, Ills.,  use  undamped  or  damped  oscilla- 
tions? 

Ans. — (4)  Spark  apparatus  is  employed  at 
that  station. 
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Books  on  Wireless 

A list  of  some  of  the  best  books  peftaining  to  the  wireless  art  We  have 
made  arrangements  whereby  we  can  supply  our  readers  with  any  book  on 
wireless  published  in  America  at  regular  published  price  plus  Postage  at  Parcels 
Post  rates.  See  weight  of  each  book.  Fractions  of  a pound  count  as  a full  ^ 
pound.  We  can  also  import  on  order  any  book  published  abroad.  Send  us  t £ 
your  orders.  They  will  receive  prompt  attention.  jj?'E 

YEAR  BOOK  OF  WIRELESS  TELEGRAPHY  (1916)  pp.  1000.  Contains  a yearly  record  •£ 
of  the  progress  of  wireless  telegraphy;  complete  list  of  ship  and  shore  stations  throughout  e- 
the  world,  their  call  letters,  wave-lengths,  range  and  hours  of  service,  and  articles  by  the 
greatest  authorities  on  vital  questions.  4 pounds $1.50 

HOW  TO  CONDUCT  A RADIO  CLUB,  pp.  128,  116  illustrations,  E.  E.  Bucher.  Describing 
Parliamentary  Procedure  indoor  and  outdoor  experiments.  5,0C0-mile  Receiving  Set  and 
many  other  features.  1 pound  50 

HOW  TO  PASS  U.  S.  GOV.  WIRELESS  EXAMINATION,  142  Actual  Questions’ Answered! 

72  pp.  E.  E.  Bucher.  The  greatest  wireless  book  ever  published  for  amateurs  and  pros- 
pective wireless  operators.  1 pound .50 

LIST  OF  RADIO  STATIONS  OF  THE  WORLD,  220  pp.  Compiled  by  II.  M.  Short,  Resi- 
dent Inspector  U.  S.  A.  Marconi  International  Marine  Com.  Co.  The  only  complete  authori- 
tative call  list  published.  1 pound .50 

THE  ELEMENTARY  PRINCIPLES  OF  WIRELESS  TELEGRAPHY,  new  and  revised 
edition,  pp.  160.  Bangay.  R.  L>..  explains  in  the  simplest  possible  manner  the  theory  and 
practice  of  wireless  telegraphy.  Arranged  for  use  as  a reference  book  for  amateur  students 

and  Boy  Scouts.  1 pound .50 

THE  BOOH  OF  WIRELESS,  pp.  222.  219  illustrations;  Collins,  A.  Frederick.  An  excellent 
book  for  amateurs,  contemplating  building  their  own  stations,  gives  cost  of  installing  ready 
built  equipment  and  also  cost  of  material  for  building  your  own  equipment.  Special 

chapters  on  amateur  long  distance  receiving  sets,  with  costs  both  ways.  2 pounds 1.00 

HAND  BOOH  OF  TECHNICAL  INSTRUCTIONS  FOR  WIRELE88  TELEGRAPHISTS,  pp. 

296.  Hawkhead.  J.  S.  Covering  principally  the  practice  of  the  Marconi  Co.  abroad  and 

elementary  explanation  of  the  underlying  principles.  2 pounds 1.50 

TEXT  BOOK  ON  WIRELESS  TELEGRAPHY,  pp.  362.  Stanley.  R.  A text  book  cover- 
ing the  elements  of  electricity  and  magnetism,  with  details  of  the  very  latest  practice  in 
wireless  telegraphy  in  European  countries — recommended  to  all  workers  in  the  art  of  radio 

telegraphy.  2 pounds  2.25 

AN  ELEMENTARY  MANUAL  OF  RADIO-TELEGRAPHY  AND  RADIO-TELEPHONY 
FOR  STUDENTS  AND  OPERATORS,  pp.  360.  Fleming,  J.  A.  A splendid  treatise  for 
students  and  practical  operators.  New  and  revised  edition  (Sept.,  1916).  &he  author  is  at  the 

front  with  the  English  army.  3 pounds 2.00 

WIRELESS  TELEGRAPH  CONSTRUCTION  FOR  AMATEURS,  pp.  300.  Morgan.  A.  P. 

The  construction  of  a complete  set  of  wireless  telegraph  apparatus  for  amateurs'  use. 

Recommended  to  beginners.  2 pounds  1.50 

PRACTICAL  USES  OF  THE  WAVEMETER  IN  WIRELESS  TELEGRAPHY.  Mauborgne, 

J.  O.  Originally  compiled  for  the  Officers  of  the  U.  S.  Signal  Corps;  comprises  an  explana- 
tion of  the  use  of  the  wavemeter.  1 pound 1.00 

EXPERIMENTAL  WIRELESS  STATIONS,  pp.  324.  Edelman.  Philip  E.  A book  for 
amateurs.  The  design,  construction  and  operation  of  an  amateur  wireless  station  in  com- 
pliance with  the  new  Radio  Law.  (Also  “Experiments”  by  Edelman,  $1.50).  2 pounds 1.50 

MANUAL  OF  WIRELESS  TELEGRAPHY  FOR  USE  OF  NAVAL  ELECTRICIANS, 

Revised  and  enlarged,  220  pp.,  120  illustrations,  by  Commander  S.  S.  Robinson,  U.  S. 

Navy.  Text  Book  and  practice  of  wireless  as  used  in  U.  S.  Navy.  Invaluable  to  pros- 
pective Navy  Radio  Operators  and  Electricians.  2 pounds 1.50 

THE  WIRELESS  TELEGRAPHISTS'  POCKETBOOK  OF  NOTES,  FORMULAE  AND  CAL- 
CULATIONS, pp.  847.  Dr.  J.  A.  Fleming.  Bound  in  full  flexible,  rich  blue  leather,  stamped 
in  gold,  with  round  corners  and  gold  edges.  A book  of  practical  working  formulae  and 
calculations  for  the  student  of  radio  telegraphy.  Bound  to  be  considered  an  indispensable 

part  of  the  working  equipment  of  every  wireless  student.  1 pound 1.50 

WIRELESS  TELEGRAPHY,  pp.  443.  461  Illustrations,  by  Dr.  J.  Zenneck.  Translated  from 
the  German.  The  work  is  the  most  scientific  and  thorough  that  has  appeared  on  this  subject. 

It  covers  all  phases  from  physical  principles  to  finished  commercial  apparatus.  3 pounds...  4.00 

PROCEEDINGS  OF  THE  INSTITUTE  OF  RADIO  ENGINEERS,  edited  by  Dr.  Alfred  N. 
Goldsmith.  Nos.  8 and  4—1913;  Nos.  1.  2.  3.  4.— 1914.  and  Nos.  2 and  4 for  1916  sold 

singly  at  $1.00  each.  (Vols.  ’14-T6  Buckram  bound,  $6.00  each.)  Sub.  by  yr.  6 Nos 6.00 

WIRELESS  TELEGRAPHY  AND  TELEPHONY,  pp.  418,  350  illustrations.  Eccles,  W.  II. 

A Handbook  of  Formulae,  Data  and  Information.  Also  gives  brief  accounts  of  the  position 
of  modern  thought  and  speculation,  includes  a number  of  detached  essays  on  subjects  that 
seem  to  have  been  neglected  hitherto.  Many  formulae  now  published  for  the  first  time. 

A number  of  Abacs  for  facilitating  the  rapid  application  of  formulae.  A novel  Abac  for  the 
calculation  of  wave-lengths  of  circuits.  The  information  is  classified  on  a simple,  definite 
system  and  the  scheme  of  cross-references  .is  complete,  a copious  Index  and  a Glossary  of 
the  Scientific  and  Technical  Terms,  Words  and  Phrases  used  in  Radio-telegraphy.  2 pounds.  3.50 
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Important  Announce 

To  Wire 


The  paper  on  which  THE  WIRELESS  AGE  is  printed  has  advanced 
during  the  past  year  over  100%  in  cost  to  us.  We  may  be  unable  to  hold 
our  present  subscription  price  much  longer  unless  our  subscribers  renew 
now.  For  a short  time  we  will  accept  subscriptions  at  old  rates.  See 
expiration  date  on  the  wrapper  enclosing  your  copy  of  THE  WIRE- 
LESS AGE.  From  now  up  to  December  31st*  we  will  accept  the  special 
pre-publication  offers  made  below  for  our  new  books.  It  is  practically 
settled  that  higher  rates  shall  be  made  beginning  January  1st. 

Dr.  Goldsmith  of  the  Institute  of  Radio  Engineers,  and  Director 
of  the  Radio  Laboratory  of  the  College  of  the  City  of  New  York, 
has  for  the  past  year  been  conducting  exhaustive  research  work  in 
Radio  Telephony.  The  results  of  this  research  work  will  be  presented 
exclusively  in  THE  WIRELESS  AGE  in  a series  of  articles  beginning  in 
January,  1917,  issue.  The  complete  series,  profusely  illustrated,  will 
be  published  in  book  form  early,  in  1917.  This  book,  “Radio  Telephony,” 
will  undoubtedly  be  accepted  a&  the  AUTHORITY  on  wireless  tel- 
ephony at  the  present  time.  The  price  of  the  book  is  purposely  placed 
very  low  to  insure  this  work  wide  distribution.  Price  in  cloth,  $1.25  per 
copy.  Ready  early  in  1917. 

Mr.  E.  E.  Bucher,  Instructing  Engineer  in  charge  of  the  Marconi 
School  of  Instruction,  has  just  completed  an  indispensable  book  for  all 
wireless  operators  and  amateurs  who  desire  to  know  what's  what  in  the 
latest  and  most  advanced  commercial  wireless  practice.  The  book,  called 
“Practical  Wireless  Telegraphy,”  is  very  completely  illustrated,  and 
covers  descriptions,  instructions,  and  handling  of  all  the  newest  types  of  - 
commercial  apparatus,  much  of  which  is  just  going  into  use,  and  some  of 
which  will  not  be  actually  ready  for  use  until  1917.  This  book  is  a com- 
plete operators'  instruction  book  in  which  every  detail  the  commercial 
operator  needs  to  know  is  fully  and  thoroughly  covered;  generators, 
dynamos,  batteries,  high  frequency  alternators  to  Poulson  arcs-^all  will 
be  fully  described  and  very  carefully  explained.  This  book  will  be 
adopted  as  the  official  text  book  of  the  Marconi  School  of  Instruction, 
and  will  undoubtedly  be  adopted  by  all  the  wireless  schools  in  the  coun- 
try. Priced  low  at  $1.25  per  copy  in  cloth.  Ready  during  December. 

Major  J.  Andrew  White,  Chief  Signal  Officer  of  the  Junior  American 
Guard,  and  Editor  of  THE  WIRELESS  AGE,  has  been  at  work  many 
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Owing  to  the  fact  that  certain  statements  and  expressions  of  opinion 
from  correspondents  and  others  appearing  in  these  columns  from  time 
to  time  may  be  found  to  be  the  subject  of  controversy  in  scientific 
circles  and  in  the  courts,  either  now  or  in  the  future,  and  to  some- 
times involve  questions  of  priority  of  invention  and  the  comparative 
merits  of  apparatus  employed  in  wireless  signaling,  the  owners  and 
publishers  of  this  magazine  positively  and  emphatically  disclaim  any 
privity  or  responsibility  for  any  statements  of  opinion  or  partisan 
expressions  if  such  should  at  any  time  appear  herein. 
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Hammond’s  New  Radio  Boat 

Completed 


AFTER  several  weeks’  delay  in  hull 
and  machinery  construction,  the 
53-foot  radio  powerboat  H-4,  built  at 
City  Island  for  John  Hays  Hammond, 
Jr.,  and  the  United  States  Government, 
reached  the  Charlestown  Navy  Yard 
on  October  23,  and  at  last  reports  was 
awaiting  favorable  weather  to  proceed 
to  her  Gloucester  destination. 

The  “ghost  ship”  was  nearly  a week 
coming  down  Long  Island  Sound  ow- 
ing to  unfavorable  weather,  and  was 
still  further  delayed  at  New  London 
by  easterly  gales.  When  the  craft  start- 
ed for  Gloucester  it  was  estimated  that 
she  would  be  capable  of  reeling  off  a 
24-knot  gait  with  her  400-horsepower 
gasoline  engines,  but  an  accident  caused 
a hitch  in.  calculations. 

As  the  little  craft  was  passing  Race 
Rock  Lighthouse,  a lobster  buoy  or 
similar  piece  of  flotsam  struck  the  H~4’s 
thin  manganese  bronze  propeller 
blades.  Thereafter  the  boat  was  com- 
pelled to  limp  at  half  speed  along  the 
Connecticut  and  Rhode  Island  shores, 
through  the  Cape  Cod  Canal  and  up 
Cape  Cod  Bay  to  Boston,  which  was 
finally  reached  about  7 o’clock  Sunday 
night. 

The  H-4  is  not,  as  yet,  equipped  for 
night  piloting,  her  compass  not  having 
been  adjusted  and  electric  lights  have 
yet  to  be  installed.  The  future  wireless 
wonder  is  practically  an  unfinished  steel 
hull.  Captain  Marsters,  who  was  in 
charge  of  the  boat,  deemed  it  advisable 
to  lie  to  under  the  lee  of  Fort  Warren 
over  night,  and  again  started  for  Glou- 
cester at  daybreak.  The  northeast  breeze 
was  kicking  up  such  a high  sea  outside 
Boston  Lightship  that  the  powerboat 
cavorted  like  a bucking  broncho  and 
Captain  Marsters  returned  to  Boston 
Harbor,  later  shifting  to  the  Charles- 


town Navy  Yard,  through  orders  of  Mr. 
Hammond.  The  boat  is  moored  along- 
side the  old  frigate  Constitution. 

The  H-4  has  none  of  Hammond’s 
wireless  mechanism  installed  on  board, 
but  it  is  said  several  valuable  pieces  of 
electrical  apparatus  have  been  con- 
structed and  are  waiting  the  boat  at 
Gloucester. 

According  to  the  description  obtain- 
able, the  vessel  is  a radio-dynamic  tor- 
pedo craft  and  is  a practical  develop- 
ment for  army  or  navy  use  of  the  ex- 
perimental vessels  which  for  years  Mr. 
Hammond  has  had  in  operation  off  his 
home  at  Glaucester,  Mass.,  the  courses 
of  which  were  controlled  by  wireless 
from  a shore  station.  The  means  for 
transmitting  power  to  drive  this  craft 
as  it  has  been  described  by  Mr.  Ham- 
mond is : “A  wireless  station  of  special 
design  is  located  at  a point  where  it 
will  be  indestructible  or  out  of  range 
of  the  fire  of  the  enemy.  Then  that  is 
connected  by  land  lines  to  a number  of 
observers  situated  in  concrete  turrets 
along  the  coast.  Each  of  these  observ- 
ers is  enabled  through  his  wire  con- 
nection to  operate  a wireless  transmit- 
ter at  the  station  so  as  to  send  out  en- 
ergy to  control  one  torpedo  (or  ves- 
sel). A dozen  or  more  torpedoes  may 
be  controlled  simultaneously  from  one 
station,  but  each  observer  will  control 
one.  Under  the  system  which  we  have 
worked  out  for  some  years  at  Glouces- 
ter the  accuracy  of  control  is  such  that 
we  are  enabled  to  strike  a bamboo  rod 
one  inch  in  diameter,  standing  upright, 
ten  out  of  fifteen  times  at  a distance  of 
three  and  one-half  miles.” 

With  regard  to  possible  outside  in- 
terference in  the  way  of  wireless  en- 
ergy coming  from  the  enemy,  Mr. 
Hammond  said  some  time  ago:  “I  have 
evolved  a system  which,  when  there  is 
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interference  present  in  the  way  of  wire- 
less energy  coming  from  the  enemy, 
will  cause  the  torpedo  (or  vessel)  to 
turn  around  and  face  that  source  of 
energy  and  move  toward  it.  That  has 
been  demonstrated  experimentally.” 
The  new  vessel,  painted  in  war  gray, 
with  H-4,  Gloucester,  on  her  transom, 
is  50  feet  long,  with  a beam  of  10  feet 
and  a draught  of  less  than  three  feet, 
while  her  main  power  plant  consists  of 
a 12-cylindered  Van  Blerck  motor  that 
develops  450  horsepower,  at  1,400 
r.p.m.  She  is  built  of  10  and  12  gauge 
steel,  has  three  water  tight  bulkheads 
and  a steel  conning  tower,  with  a steel 
trunk  aft,  over  the  maneuvering  appa- 
ratus. She  has  two  rudders,  and  has 
clamps  on  both  sides,  at  the  bow,  ap- 
parently to  hold  a torpedo.  In  her  trial 
it  was  evident  that  the  motor  was  nut 
tuned  up  to  more  than  900  r.p.m.,  but 
she  attained  a speed  of  more  than  25 
miles  an  hour. 


Petty  officers  and  members  of  the  crew 
of  the  battleship  Michigan  declare  that 
John  Hays  Hammond,  Jr.,  inventor  of  the 
unmanned  wireless  boat,  narrowly  es- 
caped being  killed  or  injured  when  a 12- 
inch  gun  was  blown  to  pieces  dur- 
ing experimental  gun  practice  on  Sep- 
tember 20th.  These  assertions  were 
made  while  a board  of  inquiry,  ordered 
by  Secretary  Daniels,  was  making  pre- 
liminary arrangements  for  an  investiga- 
tion. 

Yeoman  Robert  W.  Cooper,  of  Balti- 
more, was  struck  by  a fragment  of  the 
shattered  gun  and  suffered  a compound 
fracture  of  the  left  arm.  Extensive 
structural  damage  was  done,  it  is  said, 
to  the  big  battleship. 

Men  of  the  crew  said  a huge  fragment 
of  the  gun  carried  away  a section  of  the 
bridge  close  to  where  Mr.  Hammond 
and  several  officers  of  the  ship  were 
standing.  They  had  gone  to  the  bridge 
to  watch  the  results  of  the  experimental 
shot,  and  the  jackies  call  their  escape 
remarkable. 

The  crew  and  petty  officers  said  that 
the  most  powerful  explosive  known — 
twenty  times  more  powerful  than  nitro- 
glycerine and  said  to  have  been  invented 


by  Hudson  Maxim — was  used  in  the  ex- 
periment. They  asserted  that  instead  of 
the  shell  containing  this  powerful  charge 
sailing  off  in  the  direction  of  the  target, 
the  old  monitor  Miantonomoh,  2,000 
yards  away,  and  exploding  after  it  had 
penetrated  the  steel  hull  of  the  monitor, 
it  exploded  within  the  gun,  shattering  the 
entire  25- foot  section  that  protruded 
from  the  turret. 

Had  the  gun  burst  near  the  breech,  it 
is  asserted  the  twelve  men  in  the  turret 
would  have  been  blown  to  pieces. 

One  portion  of  the  big  gun  was  blown 
through  the  main  deck  on  the  port  side. 
It  passed  through  a bulkhead,  whisked 
through  the  galley  where  several  men 
were  at  work,  and  finally  wedged  in  a 
ventilator  leading  to  the  fire  room.  An- 
other piece  ripped  through  the  after  fire 
control  mast,  brought  the  wireless  clat- 
tering from  aloft  and  dropped  on  the 
deck. 


NATIONAL  ELECTRIC  SIGNAL- 
ING  CO.  AGAINST  ATLANTIC 
COMMUNICATION  CO. 

A suit  of  the  National  Electric 
Signaling  Company  against  the  Atlantic 
Communication  Company  has  been  on 
trial  before  Judge  Julius  M.  Mayer  in 
the  United  States  District  Court,  New 
York  City,  for  several  weeks  past.  This 
suit  alleges  patent  infringement  and  in- 
volves a sine  wave  generator  of  radio 
frequency  directly  in  the  antenna.  The 
proof  of  infringement  involves  a trans- 
former between  the  dynamo  and  the 
aerial.  Among  those  called  as  wit- 
nesses are  John  Stone  Stone,  John  L. 
Hogan,  Jr.,  Nikola  Tesla,  Professor 
Michael  I.  Pupin,  Professor  J.  Zenneck, 
E.  F.  W.  Alexanderson  and  other  men 
well  known  in  radio  work. 

The  suit  of  the  National  Electric  Sig- 
naling Company  against  the  Atlantic 
Communication  Company,  for  alleged 
patent  infringement  involving  the  hetero- 
dyne system  of  reception,  will  be  heard 
before  Judge  Mayer  in  December. 


The  control  of  the  installation  of 
wireless  on  French  mercantile  ships  has 
been  placed  in  the  hands  of  a commis- 
sion of  nine,  who  will  act  in  conjunction 
with  delegates  of  the  French  Navy. 
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The  assortment  of  jigs,  fixtures , punches  and  dies  necessary  to  low  cost  manufacture  of  one 
type  of  receiving  tuner.  There  are  similar  tools  for  all  other  apparatus 

Making  Wireless  Sets 

A Visit  to  the  Marconi  Factory 


By  James 

MY  first  interest  in  wireless  and 
its  attendant  mysteries  dates 
back  five  years,  but  my  first  knowledge 
of  how  the  sets  which  carry  the  bur- 
den of  the  world's  ether-waved  intelli- 
gence are  made,  is  but  as  many  days 
old.  I had  always  wanted  to  see  the 
wheels  go  'round,  it  seems  to  me,  and 
from  the  beginning  of  my  interest  in 
the  art  it  had  been  my  intention  to 
visit  the  factory  where  sets  for  ship 
and  store  stations  are  made  and  learn 
a little  from  observation.  I have  now 
seen,  step  by  step,  how  Marconi  sets 
are  machined  and  assembled,  and  the 
processes  of  manufacture  disclosed  to 
me  have  left  the  distinct  impression  of 
thoroughness  that  parallels  the  activi- 
ties of  the  entire  art,  experimental  and 
commercial,  and  accounts  for  the  rapid 


W.  Valandi 

progress  of  radio  communication 
throughout  the  entire  civilized  world. 

Efficiency  — accuracy  with  speed, 
and  progress  without  friction — are  the 
dominant  notes  in  the  working  of  the 
Marconi  plant  at  Aldene,  N.  J. ; men  and 
machines  move  with  the  same  direct- 
ness of  purpose  and  to  a common  end. 
On  all  sides  may  be  noted  the  value  of 
standardization  of  processes  and  appa- 
ratus, even  the  raw  material  which  fig- 
uratively flows  in  at  one  end  of  the 
hopper  has  the  appearance  of  identical 
sameness  that  is  so  striking  in  an  ob- 
servation of  the  finished  product  as  it 
comes  rolling  through  the  shipping  de- 
partment's wide  open  doors  and  on  to 
the  waiting  freight  car. 

Just  as  there  have  been  many 
changes  in  the  art  itself,  so  have  in- 
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dustrial  revolutions  been  effected  in 
the  creation  of  apparatus  for  everyday 
use.  Efficiency  engineering  and  sys- 
tematizing of  every  step  in  manufac- 
turing and  business  administration 
have  left  their  mark  in  all  departments 
of  the  20,000-square  foot  area  of  this 
birthplace  of  life-saving  and  money 
conserving  instruments.  Cost-keeping 
systems  and  leak-proof  requisition 
forms  save  many  thousands  of  dollars 
annually,  explained  the  courteous  of- 
ficial who  showed  me  through.  “We 
are  down  to  bed-rock  business  now,” 
he  said.  “There  is  no  guesswork  in 
this  plant.  Every  step  is  planned  in 
advance  by  the  executive  heads  and 
we  are  very  proud  of  the  fact  that  our 
overhead  expense  does  not  have  to  take 
into  account  that  insidious  time  thief 
best  described  by  the  mechanical  term, 
‘lost  motion/  This  is  very  gratifying 
— and  surprising,  too — in  an  infant  in- 
dustry.” 


It  was  a very  healthy  and  thriving 
infant  from  all  appearances.  The  place 
hummed  with  activity  from  founda- 
tion to  rafters ; every  man  was  busy. 
Those  at  the  machines  followed  the 
task  in  hand  with  that  surety  of  action 
which  makes  the  skilled  mechanic  at 
work  one  of  the  most  fascinating  sights 
on  earth.  Men  moved  here  and  there, 
but  nobody  ran.  There  was  no  hesita- 
tion; not  once  did  I see  a single  indi- 
vidual look  about  him  in  perplexity, 
bewilderment,  anxiety  or  impatience; 
it  was  evident  that  each  one  knew  ex- 
actly where  an  article  wanted  was  to 
be  found  and,  when  occasion  demand- 
ed something,  the  worker  walked  uner- 
ringly toward  the  proper  location.  My 
visit  lasted  several  hours  and  the  only 
inquiries  made  during  that  time  about 
any  phase  of  the  work,  as  near  as  my 
trained  sense  of  observation  could  de- 
tect, came  from  me  as  a curious  specta- 
tor. My  investigations  embraced 


One  of  the  special  lathes  fitted  to  cut  spirals.  This  machine  was  designed  in  the  factory 
os  there  was  nothing  in  the  market  to  perform  the  function  required  at  the  speed  desired. 
It  operates  at  a speed  live  times  greater  than  the  ordinary  lathe 
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Long  rows  of  completed  panel  sets  stood 
ready  for  inspection  and  test 

workmen  well  over  a hundred  in  num- 
ber, and  in  every  case  they  seemed  as 
much  a part  of  the  organization  as  the 
cogs  in  the  machinery  they  directed. 
I inquired  the  extent  of  the  operations 
laid  out  before  me.  The  “principal” 
work  in  hand,  the  superintendent  ex- 
plained, embraced  the  construction  of 
400  or  more  complete  ship  sets,  numer- 
ous shore  station  equipment  and  count- 
less accessories  such  as  tuners,  wave 
meters  and  direction  finders.  “Rush 
deliveries — practically  all  of  them,”  he 
added  with  an  easy  air  of  assurance 
that  the  work  would  be  done  on  time. 

The  figures  astonished  me.  The 
quantities  of  wireless  apparatus  which 
this  man  had  mentioned  so  casually 
seemed  to  me  sufficient  to  supply  the 
needs  of  the  whole  wireless  universe  at 
one  fell  swoop.  I asked  where  they 
were  all  going.  “A  few  hundred  sets 
will  be  shipped  abroad,  England  and 
Italy  have  sent  us  some  orders  lately,” 
my  informant  explained,  “but  there  are 
some  sizable  orders  from  the  United 
States  Government,  too,  and  we  are 
always  making  better  equipment  for 
our  own  use.  The  American  Marconi 
Company  is  strong  on  standardization 
of  apparatus,  now  that  the  art  has  ad- 
vanced sufficiently  to  make  this  prac- 
ticable, and  every  ship  under  its  con- 
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trol  gets  the  latest  and  best  type  of 
equipment  as  fast  as  we  can  turn  them 
out  here/' 

An  interesting  detail  caught  my  eye 
as  we  spoiled  through  the  works.  Men 
with  ladders  and  planks  were  distrib- 
uted about  the  machine  shop  on  the 
second  floor.  They  were  preparing,  so 
I was  told,  to  whiten  the  whole  place, 
the  application  of  paint  with  high  re- 
fracting qualities  and  overhead  distri- 
bution lighting  by  nitrogen  lamps, 
being  the  latest  aid  to  the  betterment 


to  be  added,  and  a chucking  and  turn- 
ing machine,  entirely  automatic  and 
able  to  do  the  work  of  four  ordinary 
engine  lathes,  had  just  been  purchased. 
Time  and  labor-saving  devices  that 
kept  down  the  cost  paid  for  themselves 
in  savings  very  quickly. 

The  L-shaped  building  has  been  ar- 
ranged to  secure  the  greatest  efficiency 
and  economy  of  space;  all  of  the  de- 
partments have  light  from  all  sides  and 
are  laid  out  on  what  might  be  termed 
a gravity  basis;  that  is,  the  work  of 


Making  the  fine  recording  scales  and  dials  of  the  wireless  instruments  on  a machine  which 
operates  on  the  pantograph  principle.  Various  forms  of  engraving  tools  are  used , according 
to  the  fineness  or  coarseness  of  the  lines 


of  working  conditions.  Nothing  was 
to  be  stopped,  or  even  retarded,  by 
reason  of  the  improvement;  little 
things  like  this  were  constantly  exe- 
cuted without  interference  to  routine. 
Constant  changes  for  the  better  were 
going  on  imperceptibly,  year  in  and 
year  out,  said  Superintendent  George 
Hayes;  new  tools  had  recently  been 
added,  better  communication  between 
departments  was  then  being  effected, 
dumb-waiter  lifts  to  convey  small  parts 
were  being  installed,  in  another  week 
a new  50  h.p.  high  pressure  boiler  was 


fashioning  the  apparatus  begins  on  the 
second  floor,  where  machine  shop,  tool 
rooms  and  research  laboratory  are  lo- 
cated ; finished  work  then  goes  down 
to  the  floor  below  to  assembly  and 
testing  rooms,  thence  out  to  the  rail- 
road siding  at  the  door  of  the  shipping 
room. 

The  machine  shop  is  a fascinating  spot. 
A hundred  different  types  and  styles  of 
machines  are  constantly  revolving,  grind- 
ing, turning  and  shaping  the  numberless 
small  parts  that  are  later  to  be  assembled 
into  apparatus  for  sending  and  receiving 
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Models  from  which  graduating  scale  plates  arc  cut  by  the  pantograph  machine;  sometimes 
the  models  are  sez’eral  times  larger  than  the  work  and , in  simple  zvork,  are  the  same  size, 

or  even  smaller 


wireless  messages.  A skilled  foreman  of 
wide  experience  heads  this  department 
and  directs  the  operation  of  a compre- 
hensive checking  system  that  apparently 
leaves  nothing  to  chance.  A section  is 
given  over  to  the  milling  machines,  upon 
which  are  cut,  shaped  and  formed  the  in- 
tricate parts  of  irregular  form  and  de- 
sign. Then  there  is  a long  row  of  pre- 
cision lathes  designed  to  handle  the  parts 
which  require  almost  microscopically  ac- 
curate machining ; mechanics  specially 
picked  for  their  skill  are  entrusted  with 
this  delicate  work  and  accuracy  to  the 
thousandth  part  of  an  inch  is  required 
of  them  at  all  times. 

On  the  floor  below  can  be  seen  trans- 
formers in  all  stages  of  construction.  A 
visit  here  would  prove  a revelation  to  any 
power  or  illuminating  engineer  who  had 
never  penetrated  the  mysteries  of  con- 
structing the  dry,  high-potential  trans- 


formers used  in  wireless  transmission  of 
signals.  Thousands  of  feet  of  very  fine 
wire  are  wound  into  the  “pancake”  coils, 
then  taped  with  linen  and  impregnated 
with  a high-insulating  compound  under 
vacuum  in  apparatus  specially  designed 
for  Marconi  use.  Baking  in  a special 
oven  follows,  and  several  hours  elapse 
before  the  coils  emerge  from  the  high 
temperature  electrically  and  mechanical- 
ly strong. 

In  another  section  of  the  factory  is  a 
room  that  reminds  one  of  nothing  so 
much  as  the  shop  of  a manufacturer  of 
finely  engraved  jewelry;  here  are  made 
the  fine  recording  scales  and  dials  of  the 
wireless  instruments. 

For  use  in  engraving  various  forms  of 
scales  used  on  instruments  of  its  manu- 
facture, the  Marconi  Company  employs 
machines  operating  on  the  pantograph 
princip^.  z|ij$$§t  of  these  scales  are  grad- 
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uated  on  plates  or  dials  composed  of  a 
black  compound  resembling  hard  rubber, 
and  in  order  to  make  the  graduations  as 
easily  read  as  possible,  zinc  oxide  mixed 
with  a sufficient  quantity  of  paraffine  to 
give  the  required  consistency  is  rubbed 
into  the  graduation  marks  after  they  are 
cut  on  the  machines.  This  mixture  hard- 
ens through  exposure  to  the  air,  giving  a 
high  degree  of  durability,  and  as  it  af- 
fords a combination  of  white  graduations 
on  a black  background,  the  scales 
are  very  easily  read.  The  illustrations 
show  an  example  of  one  of  these 
graduated  plates  and  graduating  ma- 


mills  of  various  forms  are  employed. 

The  size  of  model  used  also  varies  ac- 
cording to  the  character  of  the  work.  In 
cases  where  fine  graduating  is  to  be  cut 
over  a relatively  small  area,  it  is  desir- 
able to  make  the  model  several  times  lar- 
ger than  the  work,  owing  to  greater  con- 
venience in  making  the  model,  while  in 
the  case  of  simple  designs  the  model  may 
be  of  the  same  size  or  even  smaller  than 
that  of  the  work.  Adjustment  of  the 
pantograph  linkage  is  provided  in  order 
to  obtain  any  required  ratio  between  size 
of  the  model  and  that  of  the  work  pro- 
duced from  it.  The  models  are  made  of 
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A portion  of  the  test  room  where  the  faultless  construction  of  each  panel  set  is  verified.  It 
is  in  this  department  that  the  future  radio  engineer  starts  on  his  three-year  course  of  training 


chines  producing  work  of  this  kind. 

These  machines  operate  on  the  panto- 
graph principle.  A model  is  made  in 
which  graduations  are  cut  to  correspond 
with  required  graduations  on  the  work, 
and  in  use  this  model  is  set  up  on  a 
holder  on  the  machine  so  that  a tracer 
point  can  run  over  it.  This  tracer  is  se- 
cured to  an  extension  of  one  arm  of  the 
pantograph  and  the  engraving  tool  is  sup- 
ported at  the  opposite  side  of  the 
pantograph  linkage.  Various  forms 
of  engraving  tools  are  used  according  to 
the  nature  of  the  work;  where  fine  lines 
are  to  be  cut  the  tool  is  generally  in 
the  form  of  a pointed  “cannon  drill, ” 
while  for  heavier  classes  of  work  end 


brass  and  it  will  be  evident  that  they  can 
be  conveniently  cut  on  a milling  machine 
equipped  with  a circular  attachment. 

In  operation  of  these  graduating  ma- 
chines the  work  is  clamped  to  the  main 
table  and  the  model  is  strapped  down  on 
a copy  table.  The  tracer  point  is  drawn 
over  successive  graduations  on  the  model 
and  this  causes  the  cutter  to  automatical- 
ly follow  corresponding  graduations  on 
the  work,  the  relative  size  of  work  and 
model  being  controlled  by  setting  the 
pantograph  mechanism  as  previously 
mentioned.  Operation  of  the  machine  is 
semi-automatic;  it  is  necessary  only  for 
the  operator  to  draw  the  tracer  point  over 
successive  graduations  on  the  model,  and 
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as  a result  work  can  be  done  very  rapidly. 

There  are  a great  many  cases  where 
circles  have  to  be  divided  into  degrees, 
examples  of  this  kind  being  shown  on 
scales  marked  “Primary  Condenser”  and 
“Secondary  Condenser.”  In  order  to 
avoid  the  necessity  of  having  to  make 
special  models  for  this  purpose,  the  ex- 
pedient has  been  adopted  of  producing  a 
universal  fixture.  This  fixture  is  secured 
to  the  work  table  and  has  a pivoted  disk 
with  360  equally  spaced  teeth  cut  in  its 
periphery.  On  the  model  table  there  is  a 
simple  plate  with  graduations  cut  in  it  of 
the  required  lengths  for  the  scale  to  be 
produced  on  the  work.  The  work  is 
strapped  to  the  top  of  the  pivoted  plate 
of  the  fixture  and  indexed  space  after 
space  by  means  of  teeth  in  the  periphery 
of  this  plate.  After  each  setting  of  the 
work  has  been  made,  the  tracer  point  is 
drawn  over  the  graduation  mark  on  the 
model,  which  which  governs  the  length 
of  graduations  cut  on  the  work.  This 
fixture  can  be  used  for  graduating  any 
scales  requiring  circles  or  parts  of  circles 
to  be  divided  into  degrees. 

When  I had  viewed  the  various  stages 
of  manufacturing  a wireless  set  I was 
naturally  impatient  to  reach  what  might 
be  termed  the  verification  point,  the  test- 
ing room,  in  other  words.  This  depart- 
ment's location  I found  immediately  pre- 
ceded that  of  the  shipping  department, 
the  last  stop  on  the  way  out.  Long  rows 
of  complete  sets  ready  for  installation  on 
board  ship  stood  ready  for  inspection  and 
test.  Those  I was  most  interested  in  were 
the  2 k.  w.  panel  sets,  the  equipment 
which  marks  the  first  real  standardization 
of  apparatus  known  to  the  wireless  field. 
My  eye  took  in  an  aisle  of  these  and  I 
made  a quick  count — thirty-six  powerful 
equipments,  good  for  ranges  up  to  500 
miles,  each  one  absolutely  identical  in  ap- 
pearance with  those  alongside  it,  were  in 
transit  through  the  inspecting  and  testing 
room.  I gave  a fleeting  thought  to  in- 
dustrial preparedness ; it  was  a very  com- 
fortable feeling  to  realize  that  this  impor- 
tant industry  had  grown  to  such  propor- 
tions, almost  over  night. 

Operations  in  the  test  room  further 
confirmed  my  confidence;  it  was  evident 
that  no  mistakes  were  made  in  these 
equipments.  There  were  two  panel  sets 


An  instance  of  the  unusual  experimentiMn  a 
day's  work.  An  automobile  used  to  try  out 
current  generation  by  aero  motor  for  an 
aeroplane  wireless  set 


undergoing  test,  one  of  2 k.  w.  power  and 
another  l/2  k.  w.  The  equipment  had  been 
set  up  complete,  just  as  is  done  on  ship- 
board. Actual  working  conditions  were 
cleverly  counterfeited  in  the  six-hour, 
full  load  test ; readings  were  taken  on  all 
circuits,  the  sets  started  and  stopped  at 
frequent  intervals  to  insure  good  work- 
ing of  all  parts,  the  temperature  was 
taken  regularly  of  all  current-carrying 
parts,  particular  attention  being  given  to 
the  bearings  and  armature  field  and  wher- 
ever there  might  be  a tendency  to  over- 
heat. It  was  all  very  thorough,  for  after 
the  completion  of  the  tests  the  equipment 
passes  on  for  a general  inspection  of  its 
workmanship,  under  the  eyes  of  a man 
carefully  chosen  and  assigned  chiefly  to 
this  job.  Not  until  it  has  been  passed  by 
him,  is  the  equipment  ready  for  delivery. 

There  is  a human  interest  appeal  in 
this  department,  for  it  is  in  the  testing 
room  that  the  future  radio  engineer  be- 
gins his  three-year  course  of  training. 
Under  the  supervision  of  a chief  quali- 
fied by  wide  knowledge  of  design  and 
operation  of  wireless  instruments,  the  as- 
pirant for  engineering  recognition  is  re- 
quired to  test  not  only  transmitters,  but 
intricate  apparatus  such  as  transformers, 
receiving  panels,  telephones,  wavemeters, 
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motors  and  motor  generators,  in  fact,  all 
of  the  apparatus  manufactured  in  a plant 
that  is  running  to  full  capacity  all  the 
time. 

The  experience  thus  gained  is  of  the 
most  practical  kind.  For  example,  in  the 
testing  of  a tuner,  a special  standard  in- 
strument and  one  of  its  own  type  is  set 
beside  the  new  arrival.  Through  the  use 
of  specially  designed  transmitting  appa- 
ratus wave-lengths  over  the  entire  range 
of  the  tuner  are  emitted  and,  before  it 
can  be  passed,  the  new  instrument  must 
respond  to  every  indication  on  the  scale. 

On  every  hand  there  were  evidences  of 
how  well  worth  while  it  is  for  a yoking 
man  to  rise  up  in  this  new  profession. 
Problems  absolutely  new  are  solved  every 
day  in  the  year,  and  once  a position  on 
the  laboratory  staff  has  been  attained, 
there  is  seemingly  no  end  to  the  oppor- 
tunities to  exercise  ingenuity  in  the  crea- 
tion of  apparatus  that  is  making  the  tech- 
nical history  of  the  day.  As  an  instance 
of  the  unusual  experiments  that  are  car- 
ried on,  I call  to  mind  my  surprise  at  not- 


ing, as  I was  about  to  leave,  a party  of 
factory  engineers  drive  up  in  an  auto- 
mobile. Chi  a frame  suspended  from 
supports  that  once  had  held  a wind- 
shield was  a miniature  aeroplane  propel- 
lor  attached  a generator.  At  a speed  of 
fifty-five  miles  an  hour  this  automobile 
had  been  dashing  over  the  New  Jersey 
roads  for  the  greater  part  of  the  after- 
noon, the  force  of  the  wind  driving  the 
propeller  on  the  generator  and  it  in  turn 
delivering  energy  to  apparatus  in  the 
rear  of  the  car  to  a maximum  capacity 
of  i k.  w.  It  was  a test — a successful 
one,  incidentally — of  the  proposition  to 
generate  current  by  aero  motor  for  an 
aeroplane  wireless  set  then  in  course  of 
construction.  Incidents  of  this  kind  are 
a daily  occurrence ; there  is  always  some- 
thing new  to  be  learned,  some  new  prob- 
lem to  be  brought  to  a speedy  and  satis- 
factory solution. 

It  didn't  take  me  long  to  understand 
how  the  men  themselves  felt  about  their 

(Continued  on  page  199) 


A view  of  the  Marconi  plant  at  Aldene,  N.  I.,  taken  from  the  elevated  tracks  of  the  railroad , 
showing  the  west  side  of  the  factory  buUding , a portion  of  the  laboratory , oil  house,  tank 
for  sprinkler  system,  one  of  the  wireless  towers  and  the  surrounding  grounds 
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Wireless  Ideas  by  the  Thousands 

Something  About  the  Applications  Filed  in  the  United  States  Patent 

Office 


By  J.  B.  Brady 


A typewriter  attachment  which  trans- 
lates the  wireless  code  and  sets  it 
down  on  paper,  whether  or  not  the  re- 
ceiving operator  is  familiar  with  the  sig- 
nals; an  apparatus  for  recording  wire- 
less messages  when  the  operator  is  ab- 
sent from  the  set;  these  and  thousands 
of  other  devices  attesting  the  inventive 
activities  of  wireless  men  are  indexed  in 
the  Radiant  Energy  Division  of  the 
United  States  Patent  Office  in  Washing- 
ton. 

The  rapid  growth  of  wireless  has 
greatly  increased  the  work  in  the  Patent 
Office,  three  examiners  being  engaged  in 
analyzing  the  ideas  of  those  who  file 
applications.  On  these  men  devolves  the 
responsibility  of  granting  and  denying 
applications  for  patents. 

The  public  is  permitted  to  examine 
the  index  of  all  wireless  telegraphy  and 
telephony  patents.  A search  through 
these  patents  is  interesting  as  well  as 
profitable,  for  here  are  found  ideas  that 
are  unknown  in  the  commercial  field 
and  can  be  experimentally  developed  by 
the  amateur. 

The  broad  class  of  Radiant  Energy  is 
divided  into  a number  of  subclasses  to 
include  the  various  apparatus  and  sys- 
tems. Patents  granted  for  instruments 
which  have  a similarity  of  function  are 
placed  together  in  one  subclass.  Those 
granted  for  apparatus  disclosing  a par- 
ticular structure  are  also  classified  to- 
gether in  one  subdivision.  In  making  a 
preliminary  examination  of  the  records, 
which  is  the  first  step  taken  in  deter- 
mining the  question  of  granting  a patent, 
it  is  necessary  to  analyze  the  several  sub- 
classes and  select  a division  which  ap- 
pears to  be  pertinent  to  the  function  or 
the  structure  of  the  new  instrument. 

The  official  classification  of  Radiant 


Energy  is  substantially  as  follows : 
CLASS  2SO — RADIANT  ENERGY 

Subclasses 
41.  Condensers. 

1.  Miscellaneous. 

36.  Oscillation  circuits — 

37.  Disruptive  discharges — 

38.  Spark  gap. 

34  Special  ray — 

35.  Tubes. 

2.  Teledynamic — 

16.  Apparatus — 

33.  Antennae, 

20.  Receivers — 

21.  Detectors — 

22.  Electro-dynamic, 

23.  Electrolytic, 

27.  Gaseous  element, 

28.  Liquid  element — 

29.  Capillary, 

24.  Magnetic, 

30.  Solid  element — 

31.  Crystal, 

32.  Granular, 

25.  Thermal, 

26.  Thermo-electric, 
Teledynamic — 

Apparatus — 

17.  Transmitters — 

19.  Controllers, 

18.  Sustained  oscillation, 

3.  Earth  transmission — 

5.  Telegraphy, 

4.  Telephony, 

8.  Radio-telegraphy — 

13.  Complete  station, 

10.  Co-operative  wave, 

11.  Directive, 

12.  Group  frequency, 

9.  Multiplex, 

14.  Portable  sets, 

15.  Repeaters, 

6.  Radio-telephony — 

7.  By  light  waves. 
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40.  Tuners. 

39.  Wave-meters. 

The  beginner  in  radio  will  appreciate 
the  typewriter  attachment  to  translate 
and  set  down  on  paper  the  wireless  sig- 
nals. The  patent  covering  this  appliance 
is  classified  in  subdivision  of  “Miscella- 
neous.” There  are  two  main  levers  at- 
tached to  the  typewriter,  one  to  be  de- 
pressed for  the  dots,  and  the  other  to  be 
operated  upon  the  receipt  of  dashes.  At 
the  end  of  the  code  word  the  shift  key  of 
the  typev/riter  is  depressed,  actuating  all 
of  the  type  which  has  been  locked  into 
place  by  means  of  the  dot-and-dash 
levers. 

The  records  show  that  early  in  1913 
an  apparatus  for  recording  a wireless 
message  when  the  operator  is  away  from 
the  apparatus,  was  patented.  Two  sen- 
sitive relays  are  connected  in  series  at  the 
point  usually  occupied  by  the  telephone 
receivers  in  the  ordinary  receiving  set. 
One  relay  controls  a circuit  through  a 
battery  and  the  magnetic  clutch  posi- 
tioned upon  the  motor  of  a phonograph. 
The  receipt  of  a signal  automatically  sets 
the  phonograph  cylinder  in  revolution  by 
means  of  the  magnetic  clutch.  The  sec- 
ond sensitive  relay  acts  as  an  intensifier 
through  a telephone  receiver  circuit,  so 
that  the  sound  vibration  of  the  signal  in 
the  receiver  is  strong  enough  to  be  re- 
produced by  the  sound  box  of  the  phon- 
ograph to  which  the  receiver  is  coupled. 
Hence  the  wireless  wave  automatically 
sets  the  phonograph  into  operation  and 
permits  a record  of  the  message  to  be 
made. 

A rotary  spark  gap  which  is  entirely 
non  heating  has  been  designed.  The  ro- 
tor consists  of  a spirally  grooved  cylin- 
der which  rotates  between  two  flat  bars 
positioned  adjacent  the  length  of  the 
cylinder.  A new  sparking  surface  is 
continually  presented  to  the  fixed  elec- 
trodes as  the  cylinder  revolves,  the 
sparks  beginning  at  one  end  of  the  cylin- 
der and  traveling  throughout  the  length 
thereof  between  the  spiral  groove  and 
the  stationary  electrodes. 

One  patent  suggests  a stationary 
spark  gap  in  the  form  of  two  cones,  one 
cone  within  the  other.  The  idea  is  that 
a large  surface  is  presented  for  the 
sparks.  The  inventor  claims  that  in  the 
ordinary  spark  gap  the  discharge  occurs 


at  substantially  the  same  points,  forming 
minute  globules  of  metal  which  shorten 
the  sparking  distance  between  the  sur- 
faces. Thus  the  resistance  is  lowered, 
and  the  condenser  which  is  to  discharge 
its  energy  across  the  spark  gap  is  dis- 
charged at  a lower  capacity;  hence  the 
resonance  of  the  primary  circuit  is  mate- 
rially effected.  The  new  cone  spark  gap 
does  not  have  this  undesirable  feature. 

Another  patent  of  considerable  inter- 
est is  one  recently  issued  on  a wireless 
safety  ship  signal.  A multiple  wave  re- 
ceiving antenna,  comprising  a series  of 
long  induction  coils  vertically  disposed 
about  a circle  at  eight  points  of  the  com- 
pass, is  provided.  Each  induction  coil  is 
made  up  of  the  ordinary  antenna  wire, 
the  primary  of  which  is  wound  close  to- 
gether, one  end  thereof  being  connected 
to  the  earth.  Each  secondary  coil  which 
surrounds  the  primary  is  connected 
through  a coherer  circuit  with  an  elec- 
tro-magnet. The  magnets  connected  to 
each  of  the  eight  induction  coil  circuits 
are  positioned  in  an  indicator  box  around 
a sensitive  compass.  The  compass  needle 
is  deflected  by  the  magnet  coupled  in  the 
induction  coil  circuit  which  lies  in  the 
most  direct  line  with  the  ship  transmit- 
ting a signal  of  distress. 

Several  inventors  have  been  working 
to  perfect  means  whereby  the  arc  of  the 
wireless  telephone  may  be  made  steady. 
The  simplest  solution  of  the  problem  is 
apparently  to  surround  the  arc  with  au 
atmosphere  of  alcohol.  This  is  accom- 
plished by  placing  the  arc  electrodes  in  a 
casing  upon  an  alcohol  tank.  A wick 
passes  from  the  alcohol  tank  to  a point 
very  near  the  arc  and  feeds  alcohol  by 
capillary  attraction  into  the  arc  casing 
where  it  is  vaporized  by  the  heat  of  the 
discharge.  The  carbon  from  the  de- 
natured alcohol  then  deposits  upon  the 
arc  electrode  as  it  wears  down,  thus  pre- 
venting any  unevenness  in  note  as  a re- 
sult of  a variation  in  size  of  the  arc.  I11 
some  devices  of  this  nature  the  alcohol 
drips  between  the  arc  electrodes  from  a 
pine  connected  with  a supply  tank. 

The  records  show  that  there  has  been 
a constant  tendency  on  the  part  of  in- 
ventors to  combine  two  or  more  instru- 
ments into  one  device.  A combined  tun- 
ing coil  and  condenser  has  been  devel- 
oped. The  tuning  coil  is  wound  upon  a 
Digitized  by 


166 


THE  WIRELESS  AGE 


December,  1916 


semi-circular  core  which  fits  within  the 
circular  casing  of  a rotary  variable  con- 
denser between  the  movable  plates  and 
the  wall  of  the  casing.  The  arm  which 
rotates  the  condenser  plates  carries  a 


slider  engaging  the  coil.  Another  arm 
pivoted  at  the  condenser  shaft  provides 
the  second  slider  for  the  adjustment  of 
the  tuning  inductance.  Thus  a means  is 
presented  for  adjusting  the  capacity  and 
the  inductance  of  the  receiving  circuit  in 
unison,  and  at  the  same  time  the  con- 
denser and  double  slide  tuning  coil  are 
made  into  one  compact  unit.  A crystal 
of  silicon  is  carried  in  the  ordinary 
spring-pressed  tuning  coil  slider,  a sen- 
sitive point  upon  the  crystal  engaging 
the  turns  of  wire  upon  the  tuning  coil  to 
serve  as  a rectifier  and  as  an  inductance 
adjuster. 

A tuning  coil  entirely  without  me- 
chanical or  electrical  variation  in  the 
length  of  winding  has  been  devised. 
Four  coils  wound  upon  tubes  about  i y2 
inches  wide  are  mounted  in  concentric 
relation  to  each  other;  three  of  the  coils 
being  revoluble  about  one  inner  fixed 
coil.  The  two  outside  windings,  9 and  9, 
(Figure  1),  constitute  the  secondary  of 
a loose  coupler,  while  the  two  coils  with- 


in, 8,  8,  make  up  the  primary  unit.  The 
coils  are  connected  as  indicated  in  the 
drawing  and  permit  the  reception  of  a 
broad  wave  with  switch  10  in  position  A, 
or  the  use  of  a loose  couple  circuit  with 
switch  10  in  position  B.  To  operate,  the 
primary  coils  are  first  adjusted  relative 
to  eacn  other  to  the  particular  wave- 
length desired.  The  angle  between  the 
coils  controls  the  number  of  active  in- 
ductive turns.  The  secondary  units  are 
next  adjusted  with  relation  to  each  other, 
and  then  the  pair  as  a unit  rotated  to 
obtain  the  coupling  desired.  The  new 
loose  coupler  has  many  features  not 
heretofore  used  in  practice. 

There  have  been  no  patents  issued  up- 
on any  type  of  tuning  coil  since  the 
famous  Pickard  mechanically-fixed  wind- 
ing or  contact  type  of  coupler  was  in- 
vented. 

The  tendency  in  the  vacuum  valve 
field  has  been  to  discover  means  to  in- 
crease the  flow  of  ions  in  the  partially 
exhausted  bulb.  Filaments  have  been  in- 
vented by  the  score  to  increase  the  de- 
gree of  ionization  of  the  gaseous  medium 
of  the  valve.  The  number  of  plate  and 
grid  elements  have  been  increased  by 
some  inventors  with  the  idea  of  intensi- 
fying the  passage  of  signal  pulsations 
through  the  sensitive  ionized  gas.  One 
particular  patent  shows  the  arrangement 
of  four  sets  of  these  electrodes  about  the 
ionizing  filament. 

The  latest  Hudson  filament  was  pat- 
ented in  August.  Hudson  explains  that 
the  vacuum  valve  filament  has  two  func- 
tions. First,  it  must  heat  the  medium 
within  the  bulb  and  thus  render  the 
space  sensitive  to  any  pulsations ; sec- 
ond, it  must  throw  off  ions.  Some  ma- 
terials are  good  heating  elements,  but  are 
not  effective  in  throwing  off  ions.  The 
filaments  which  do  throw  off  a large 
number  of  ions  usually  erode  quickly  and 
burn  out  from  the  continued  heat.  The 
new  filament  invented  by  Hudson  con- 
sists of  two  separate  wires,  tungsten, 
especially  durable  for  heating,  and  tanta- 
lum, which  possesses  to  a remarkable  de- 
gree the  property  of  throwing  off  the 
ions.  The  excellent  properties  of  each  of 
these  wires  are  obtained  by  winding  the 
tantalum  wire  around  the  tungsten  heat- 
ing filament. 
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In  a vacuum  valve  recently  patented  a 
small  coil  is  placed  around  the  bulb  of 
the  vacuum  valve  and  energized  by 
means  of  a local  battery  circuit  through 
an  adjustable  resistance.  The  inventor 
uses  this  arrangement  in  preference  to 
the  well  known  magnet  usually  placed 
adjacent  to  the  plate  electrode  of  the 
valve,  and  says  the  coil  renders  the 
vacuum  valve  far  more  sensitive. 


Fig.  2 


The  art  of  detectors  is  quite  large. 
Figure  2 shows  an  interesting  device 
used  in  connection  with  the  usual  crys- 
tal detector  to  indicate  the  amount  of 
pressure  placed  upon  the  sensitive  min- 
eral by  the  fine  wire  contact.  The  usual 
crystal  cup,  D,  is  secured  upon  rod  d 
which  is  adapted  to  indirectly  actuate  the 
indicating  hand,  G3,  over  the  scale  H. 
By  this  arrangement  the  operator  deter- 
mines the  pressure  which  places  the  de- 
tector in  its  most  sensitive  condition  and 
at  any  time  may  bring  the  instrument 
again  into  operation  if,  through  accident, 
the  detector  has  been  thrown  out  of  ad- 
justment. It  is  only  necessary  to  adjust 
)he  contact  to  the  proper  degree  of  ten- 
sion and  search  the  surface  of  the  min- 
eral for  a sensitive  portion. 

It  has  been  predicted  that  at  some 
future  time  the  power  companies  will 


stretch  great  antennae  over  their  plants 
and  distribute  electric  current  to  sub- 
scribers without  the  aid  of  wires.  Such 
systems  have  already  been  develop^!  in 
the  patent  records.  The  negative  pole  of 
a direct  current  generator  is  connected 
with  the  antenna  and  a circuit  made 
through  a condenser  from  the  positive 
pole  of  the  generator  to  the  ground.  A 
series  of  spark  gaps  are  placed  between 
the  aerial  and  the  ground.  The  aerial  is 
continuously  charged  in  one  direction 
only  by  the  generator  and  is  discharged 
by  means  of  rapid  unindirectional  im- 
pulses through  the  plurality  of  spark 
gaps,  causing  the  transference  of  energy 
through  space  to  a considerable  distfffce. 
The  energy  transmitted  is  in  the  form  of 
a direct  current  and  will  actuate  an  indi- 
cating device  at  the  receiving  end  with- 
out the  aid  of  any  form  of  detector. 
Thus  the  system  is  adaptable  for  signal- 
ing as  well  as  for  high-power  transmis- 
sion. 

One  inventor  has  reduced  to  practice  a 
system  of  duplex  wireless  which  has 
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gained  favor  in  commercial  use.  He 
claims  that  for  best  efficiency  in  trans- 
mitting the  antenna  should  be  of  large 
vertical  extent,  while  for  receiving  the 
antenna  should  be  horizontal  and  close 
to  the  ground. 

The  aerials  are  arranged  as  indicated 
in  Figure  3.  A is  an  umbrella  shaped 
antenna  for  transmitting.  Arranged 
symmetrically  below*  this  is  the  low  hori- 
zontal aerial  C,  connected  for  receiving. 
Energy  radiated  from  aerial  A will  not 


react  with  antenna  C and  hence  this  sys- 
tem permits  transmitting  and  receiving 
simultaneously  at  the  one  station.  It  is 
advantageous  to  employ  both  aerials  for 
receiving  the  oscillations  when  the  sta- 
tion is  not  operating  the  transmitter. 

Such  are  a few  of  the  inventions  of 
wireless  men  as  found  in  the  Patent 
Office.  I believe  that  they  contain  sug- 
gestions from  which  the  readers  of  The 
Wireless  Age  can  develop  new  and 
valuable  ideas. 


THE  BATTLE  OF  THE  WIRELESS 


Buzz,  buzz,  buzz,  comes  through  the 
head  phones.  It  is  the  Paris  wireless 
station  making  a wireless  charge  against 
some  statement  of  the  central  powers. 
Suddenly  there  are  other  sharp  reports. 
“Tick-tick,  Tick;”  “Tick,  Tick,  Tick- 
tick.”  The  Berlin  station  is  replying  to 
the  attack.  A few  minutes  later  the  Lon- 
don Marconi  tower  breaks  in.  Rome, 
too,  enters,  then  Athens  and  Constan- 
tinople. 

Within  a few  minutes  the  wireless  bat- 
tle is  on.  The  allies  and  the  central  pow- 
ers are  fighting  in  the  air.  Charge  after 
charge  is  made.  The  “tick-ticks'*  come 
as  quick  and  sharp  as  “drumfire”  at  the 
front.  It  is  between  3 and  4 o'clock  in 
the  afternoon  and  the  battle  has  reached 
its  height. 

This  brief  description  of  a wireless 
battle  was  written  on  the  battlefield  in 
southern  Hungary.  These  battles  be- 
tween the  belligerent  wireless  stations  to 
one  who  could  understand  telegraphy 
would  be  the  most  thrilling  and  fascinat- 
ing of  any  battles  in  the  war. 

They  are  interesting  because  the  wea- 
pons are  bloodless,  because  the  cannon 
are  the  wireless  stations  and  because  the 
shots  are  waves  of  sound,  sent  through 
the  air. 

Just  as  the  men  on  the  battlefields  in 
France  and  Russia  are  fighting  for  vic- 
tory, so  the  wireless  stations  are  fight- 
ing for  the  same,  but  their  immediate 
object  is  to  reach  the  neutrals.  Because 
France  and  Germany  and  Germany  and 
England  are  at  war  these  stations  can- 


not communicate  with  each  other.  They 
must  fight  the  air  currents  to  reach 
New  York.  All  their  attacks  are  di- 
rected to  neutrals,  but  in  so  directing 
them  the  attacks  encircle  the  globe. 

Day  and  night  some  wireless  station 
is  battling.  But  at  three  o'clock  in  the 
afternoons,  European  time,  the  greatest 
battles  are  fought,  for  at  that  time  the 
official  war  announcements  of  the  con- 
tending armies  are  announced.  These 
are  the  ammunition  for  the  battles.  Ber- 
lin opens  the  attack  with  a statement  re- 
garding the  fighting  on  the  west  and  east 
fronts. 

The  Eiffel  tower  in  Paris  replies  with 
a counter  attack — the  official  Paris  an-* 
nouncement.  Later  Vienna  comes  in, 
then  Rome,  Constantinople  and  London. 

A correspondent  visited  a wireless  sta- 
tion in  the  field  where  a lieutenant  ex- 
plained how  a plunger  in  one  cylinder 
changed  the  radius  of  the  wireless  sound 
so  that  Paris  could  be  heard  and  a 
change  in  the  plug  made  it  possible  to 
hear  London.  Another  change  brought 
Constantinople  to  the  auditor's  ears,  and 
other  changes  took  him  to  the  battlefields 
of  Athens  and  Rome. 


Messrs.  Cutting  and  Washington,  two 
Harvard  men,  have  evolved  the  idea  of  a 
brass  helmet  to  be  worn  by  wireless  op- 
erators in  flying  machines  for  protection 
against  the  noise  made  by  the  engines 
and  propellers  during  the  receipt  of  mes- 
sages. The  helmet  is  designed  so  as  to 
cover  the  head  of  the  operator. 
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The  Mutiny  On  the  Santana 

A Christmas  Fiction  Story 

By  Magda  Leigh 
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THEY  were  talking  in  undertones, 
their  voices  filled  with  deep  emo- 
tion. 

“No  tree  for  the  little  fellows ! No 
toys!  No  Santa  Claus!  The  Old  Man 
says  they're  old  enough  to  know  there 
isn't  any  Santa  Claus — and  we've  got  to 
cut  out  the  foolishness  this  year." 

McGann,  wireless  operator,  tapped 
the  deck  emphatically  with  the  soles  of 
his  shoes  as  he  talked. 

“No  Santy!"  echoed  the  First  Mate. 
“And  you  remember  last  year  how  the 
little  shaver  yelled  for  joy  when  he  saw 
that  hobby  horse  I made?  Remember 
the  way  he  used  to  drive  Katy-Belle  for 
months  with  the  reins  Olsen  made  him 
out  of  the  old  signal  halyards  ?" 

“And  the  doll  I fixed  up  out  of  that 
old  tarpaulin  for  Katy-Belle?"  McGann 
broke  in  eagerly.  “Her  mother  says  she 
still  turns  in  with  it — and  it's  all  rust 
stains  and  coal  dust!" 

“To  think  of  the  Skipper  acting  that 
way  with  his  wife  and  kids  along !'  The 
First  Mate  shook  his  head  dismally. 
“It's  seven  years  since  I was  home  in 
Brooklyn  with  the  wife  and  kids  for 
Christmas.  I send  'em  things  from 
wherever  we  are — but  that's  not  seeing 
their  faces  when  they  open  the  parcels !" 

“And  him  with  his  kids  right  here 
wanting  to  cut  it  out!"  and  the  wireless 
man  sighed  feelingly. 

At  that  moment  there  came  the  sound 
of  shrill  voices  from  the  starboard  side 
of  the  deck  house,  closely  followed  by 
the  sound  of  galloping  little  feet  on  the 
iron  deck. 

Katy-Belle,  four  years  old  and  round 
as  a butter-ball,  was  “horse"  for  her 
five-year-old  brother,  commonly  known 
as  Mickey-Dooley.  She  was  harnessed 
in  the  old  signal  halyards,  unearthed 


from  an  over-burdened  locker  full  of 
discarded  toys.  Katy-Belle  was  gallop- 
ing steadily,  in  spite  of 'the  long,  slow 
roll  of  the  deeply-laden  Santana. 

Discovering  the  two  men,  they  sent  up 
a glad  shout  and  precipitated  themselves 
upon  McGann  and  the  First  Mate. 

Katy-Belle's  eyes  were  wide  and  seri- 
ous. '“Ithin't  Thandy  Clauth  cornin'  to 
our  ship  thith  year?  My  Daddy  thayth 
he  ithin't!" 

McGann  hugged  Katy-Belle  hungrily. 

“Your  Daddy's  fooling  you.  Of 
course  he's  coming." 

. “But  do  you  know  he  is?"  insisted 
Mickey-Dooley,  shrilly. 

McGann  glanced  at  the  First  Mate. 
Their  eyes  met.  And  in  that  glance  a 
message  of  understanding  passed  be- 
tween them. 

“Mickey-Dooley,"  the  wireless  opera- 
tor answered,  weightily,  as  if  registering 
an  oath,  “I  know  he  is." 

McGann  and  the  First  Mate  had  been 
with  the  Santana  for  a considerable 
time.  In  fact,  the  members  of  the  ship's 
company  were  remarkable  in  their  stead- 
iness. The  Santana  had  been  a home — 
up  to  the  present — and  now  the  Old  Man 
was  beginning  to  change. 

His  intimates  could  have  told  of  an 
unfortunate  investment  and  the  loaning 
of  what  remained  of  his  saving  to  a 
friend  who  did  not  live  up  to  his  prom- 
ise to  repay.  The  loss  of  his  little  fund 
meant  much  to  the  Skipper,  for  he  had 
fondly  hoped  to  make  of  Mickey-Dooley 
something  different  than  his  father:  in 
his  vision  there  had  been  college  days 
and  perhaps  a profession  by  means  of 
which  the  boy  might  wrest  a living  from 
the  world.  The  Skipper  was  now  ad- 
vanced in  years — too  old,  he  believed,  to 
accumulate  enough  to  carry  out  his 
plans.  And  with  the  loss  of  his  savings 
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came  a disregard  of  some  of  the  little 
things  that  help  to  smooth  out  life's 
rough  places.  His  attitude  regarding 
the  Christmas  celebration  was  an  illus- 
tration of  this.  In  fact,  things  were  not 
as  of  old,  and  the  first  murmurings  of 
discontent  were  beginning  to  be  heard. 

Since  Mickey-Dooley's  second  Christ- 
mas on  the  big  freighter — and  Katy- 
Belle's  first — the  holiday  had  been  dis- 
tinctly one  of  much  rejoicing.  McGann 
was  a bachelor,  but  the  three  mates  and 
most  of  the  engine  room  force  were  mar- 
ried men,  with  families  scattered  to  the 
four  quarters  of  the  globe.  Many  of  the 
crew  had  children,  too,  and  although 
presents  were  purchased  throughout  the 
year  at  the  various  ports  of  call  and 
sent  “home,"  wherever  that  might  be,  it 
was  not  like  having  the  day  with  their 
own  and  seeing  the  fun  when  the  parcels 
were  opened. 

There  were  only  a few  of  the  men, 
therefore,  who  did  not  have  their 
family  Christmas  celebrations  by  proxy, 
as  it  were.  Katy-Belle  and  Mickey- 
Dooley  were  totally  unaware  of  the 
part  they  played  on  each  holiday. 
In  fact,  perhaps  only  Mrs.  Barbour,  the 
Old  Man's  wife,  realized  what  the  cele- 
bration meant  to  these  bronzed  wander- 
ers of  the  seas.  Tears  had  crept  slowly 
down  her  cheeks  more  than  once,  when 
she  had  seen  the  expressions  in  the  hun- 
gry eyes  of  the  men — and  she  knew  each 
was  picturing  his  “own  kids"  in  their 
distant  homes  opening  their  Christmas 
gifts. 

The  change  in  Captain  Barbour  was  a 
blow  to  his  wife.  And  as  for  giving  up 
Christmas,  Mrs.  Barbour  was  horrified 
at  the  idea.  Not  only  for  the  sake  of  the 
little  ones,  but  on  account  of  the  big, 
strong  men  of  the  crew,  to  whom  the 
day  was  of  more  import  than  it  possibly 
could  be  to  the  two  little  recipients  of 
their  fondly-lavished  gifts. 

There  had  always  been  some  kind  of 
tree  bought  at  the  nearest  port  to  Christ- 
mas, or  else  the  First  Mate  had  manu- 
factured one — a clothes-horsey  affair,  to 
be  sure,  but  something  upon  which  gifts 
could  be  hung.  And  gifts!  Many  had 
been  purchased  in  out-of-the-way  places, 
for  the  Santana  was  a tramp  of  the 
Seven  Seas ; and  many  were  made  by 


loving  hands — crude  things  of  canvas, 
wood  or  rope.  But  Katy-Belle  and 
Mickey-Dooley  invariably  loved  the 
home-made  articles  best — why,  only  a 
child  could  answer.  They  were  more 
“playable-with"  through  their  very 
toughness.  They  lasted  longer  than  the 
Japanese  dolls  or  the  Danish  harness 
with  bells,  or  the  easily  broken  toys  la- 
belled “made  in  Germany." 

Had  Captain  Barbour  been  able  to  see 
through  his  wife's  eyes,  or  had  his  wife 
been  able  to  see  just  a little  deeper  into 
her  man's  mind,  there  might  have  been 
no  such  order  given  aboard  the  Santana 
as  the  abandoning  of  the  Christmas  cele- 
bration. Not  for  one  instant  did  the  Old 
Man  appreciate  what  the  day  meant  to 
his  men.  His  whole  soul  was  wrapped 
up  in  the  successful  running  of  his  ship 
and  in  the  making  into  a real  man  of  his 
diminutive  son.  To  this  latter  idea  was 
due  in  part  the  root  upon  which  sprout- 
ed his  contention  that  Christmas  festivi- 
ties had  no  place  at  sea.  He  was  afraid 
Mickey-Dooley  would  not  grow  into  a 
manly  man,  like  the  First  Mate,  or  Mc- 
Gann. He  wanted  Mickey-Dooley  to 
throw  aside  his  childhood  at  the  age  of 
five,  and  begin  to  “grow  up."  Had  any- 
one put  these  facts  before  the  Skipper 
in  plain  language  he  would  have  denied 
them  vehemently.  He  scarcely  realized 
the  enormity  of  his  own  ambitions  for 
the  boy — and  the  present  absurdity  of 
them. 


1^999 


There  were  only  a few  days  left  be- 
fore Christmas — and  only  one  more  port 
of  call  before  the  bleak  passage  of  the 
Strait  of  Magellan.  The  port  was  Coro- 
nel,  where  the  Santana  would  fill  her 
bunkers  with  coal,  and  from  there  down 
to  Cape  Pillar  she  would  battle  her  way 
against  high  winds  and  higher  seas.  A 
poor  place  for  “Santy  Claus"  to  find  a 
ship  and  come  down  the  foremast  with 
his  sack  of  toys ; but  the  two  youngsters 
understood  that  Santy  wasn't  afraid  of 
storms.  And  McGann  had  assured 
Mickey  that  he  just  knew  Santy  would 
come  this  year.  Wasn't  that  enough? 

At  Coronel,  Mrs.  Barbour,  after  a 


Digitized  by 


Google 


December,  1916 


THE  WIRELESS  AGE 


171 


whispered,  yet  lengthy  conversation  with 
McGann,  persuaded  the  Skipper  to  take 
her  and  the  children  ashore  for  a day. 
It  would  be  horribly  dirty  on  the  decks, 
she  argued,  with  the  coal  coming  aboard. 
There  would  be  no  place  for  the  kiddies 
to  play.  And  besides,  there  would  be  so 
much  wet  weather  for  a week  after — the 
children  needed  a romp  ashore.  There 
was  small  amusement  to  be  found  in 
Coronel,  but  a lunch  at  the  Rhoemheld 
Hotel  would  be  a break  in  the  everlast- 
ing routine,  and  it  would  do  them  all 
good. 

Had  Captain  Barbour  been  able  to  see 
the  strangely  wild  dance  that  took  place 
on  the  ringing  deck  of  his  ship,  after  his 
small  boat  put  off,  he  would  undoubtedly 
have  thought  his  crew  either  suddenly 
gone  insane,  or  else  suspected  the  pres- 
ence aboard  of  a case  of  chicha.  The 
dance  was  one  of  sheer,  unadulterated 
joy,  however,  watched  over  by  three 
grinning  mates  and  a triumphant  boson. 
There  was  mutiny  brewing  on  the  San- 
tana. 

An  unusual  amount  of  shore  leave  was 
granted  certain  members  of  the  San- 
tana's crew,  during  the  absence  of  the 
Skipper.  The  shore-going  party,  be  it 
known,  was  careful  not  to  land  in  the 
vicinity  of  the  Rhoemheld,  and  it  went 
stealthily  up  side  streets  to  its  destina- 
tion, returning  to  the  ship  along  the  by- 
ways rather  than  the  highways,  and  with 
a large  covered  cart  at  its  head. 

When  Captain  Barbour  returned,  with 
his  tired,  but  happy  little  family  in  the 
evening,  everything  was  quiet  and  ship- 
shape aboard  the  Santana. 

The  Santana  had  called  at  Coronel 
once  or  twice  before,  in  the  past  five 
years,  and  although  Coronel  is  anything 
but  an  Eden,  Captain  Barbour  could 
well  remember  his  crew's  distaste  for 
the  putting  to  sea,  when  going  south- 
ward, owing  to  the  heavy  weather  which 
invariably  set  in  and  the  consequent  ex- 
tra watches.  But  on  this  occasion  there 
was  not  any  of  that  usual  distaste  appar- 
ent. 

After  passing  Santa  Maria  Light  other 
matters  took  possession  of  the  Skipper's 
attention.  These  matters  consisted  prin- 
cipally of  rain  and  a slowly  increasing 
beam  sea. 

It  would  have  shocked  the  Skipper  be- 


yond words  had  he  overheard  Olsen,  one 
of  the  sailors,  at  mess. 

“Ay  hope  she  bane  blow  like  sin  on 
Chris'mas  Eve !''  the  big  Swede  re- 
marked, gently,  between  mouthfuls  of 
chow.  A sentiment  to  which  the  entire 
assembled  force  of  the  Santana's  deck 
department  gave  grinning  assent. 


And  Christmas  Eve  it  did  blow — 
just  like  that.  There  was  a head  sea  and 
a heavy  wind,  according  to  the  entry  in 
the  scrap  log.  To  the  landlubber,  this 
sounds  prosaic  enough.  But  to  the  man 
out  on  the  southern  Pacific  it  means  the 
word  Olsen  used  softly. 

All  afternoon  the  Santana  butted  sul- 
lenly into  the  huge  seas  that  piled  up 
and  crashed  down  over  her  fo'c'sle-head. 
The  well-deck  was  one  seething  broil  of 
cascading  waters.  Through  the  ratlines 
the  gale  shrieked  and  tore  like  a relent- 
less fury. 

The  Old  Man  was  on  the  bridge. 
There  Ayould  be  no  leaving  the  bridge  for 
perhaps  twenty- four  hours.  His  meals 
would  be  eaten  in  the  wheel-house — 
meals  snatched  to  keep  up  his  strength — 
whatever  could  be  brought  to  him 
through  the  storrg. 

Katy-Belle  and  Mickey-Dooley  had 
been  put  to  bed.  They  had  first  listened, 
wide  of  eye  and  glowing  of  cheek,  to  the 
old  rhyme  about  “ 'Twas  the  Night  Be- 
fore Christmas."  To  be  sure,  the  dear 
old  poem  had  little  bearing  on  the  way 
these  two  had  been  taught  to  picture 
Santa's  approach,  but  they  always  de- 
manded it  on  Christmas  Eve.  And  this 
particular  time  Mrs.  Barbour  told  it  with 
a strange  look  of  determination  in  her 
hazel  eyes,  and  a firm  set  to  her  sweet 
mouth.  After  she  had  kissed  her  babies 
and  had  listened  to  their  rapidly  uttered 
prayers,  which  wound  up  with  the  in- 
evitable “And  please,  God,  let  Santy  find 
our  ship,"  she  switched  oflf  the  light  and 
made  her  way  to  the  dining  saloon. 

It  was  a strange  picture  for  such  a 
place  and  such  a night!  The  dining 
saloon  of  the  Santana  was  filled  with 
men — big,  chuckling,  whispering  men — 
if  one  may  call  their  gruff  attempt  at 
quiet,  whispering.  It  was  filled,  too, 


Digitized  by 


Google 


172 


THE  WIRELESS, AGE 


December,  1916 


with  greens.  Greens  of  all  sorts.  The 
biggest  of  these  was  a tree— perhaps  not 
the  regulation  Christmas  tree,  but  a tree, 
as  the  Chief  grinned,  “for  a'  that !”  One 
entire  side  of  it  was  shaven  and  shorn 
of  its  foliage,  so  that  it  could  be  made 
fast  to  the  bulkhead.  This  was  the  only 
way  a Christmas  tree  could  “grow,”  at 
sea,  in  such  weather.  The  crew — every 
man  not  on  watch — was  engaged  in  dec- 
orating the  room  with  the  boughs  and 
branches  brought  so  surreptitiously  at 
Coronel.  That  they  were  a trifle  wilted, 
mattered  not  a whit.  They  were  Christ- 
mas greens,  and  the  spirit  in  them  was 
fresh  and  fragrant.  That  was  what  mat- 
tered, Mrs.  Barbour  comforted  the  First 


steward  and  handed  them  by  “the 
Missus”  herself.  Oilskins  and  sou'west- 
ers  were  discarded,  and  willing  hands 
took  up  the  acrobatic  task  of  decorating 
the  staunchly  battened  tree. 

Mira  Barbour,  sitting  on  the  settee 
along  the  table,  could  have  wept.  Wept 
for  sheer  thankfulness  and  love!  As 
each  man  dug  into  some  cavernous 
pocket  and  brought  forth  his  little  gift 
to  the  “kids,”  the  big  tears  welled  into 
her  eyes.  They  were  so  happy — these 
big,  crude  men!  So  happy  in  their  little 
gift-giving ! Well  did  Mira  Barbour  un- 
derstand how  their  hearts  reached  out 
toward  their  own  little  ones,  across  miles 
and  thousands  of  miles  of  sea  and  dis- 


All  afternoon  the  Santana  batted  sullenly  into  the  huge  seas 


Mate,  when  he  bemoaned  the  fact  that 
they  were  wilting. 

The  heavy  freighter  butted  and  rolled 
against  the  crashing  waters  without. 
Again  and  again  the  entire  roomful  of 
men  went  tumbling  across  from  one  side 
of  the  saloon  to  the  other.  But  this  was 
not  work.  This  was  “Axin'  up”  for 
Katy-Belle  and  Mickey-Dooley.  And 
more,  this  was  the  Santana's  first  mu- 
tiny! 

When  the  watches  were  changed  men 
came  in  from  the  deck,  dripping  and 
shivering  with  cold.  These  were  served 
with  hot  coffee,  made  by  the  chuckling 


tant  land.  There  were  dear,  amusing  ex- 
planations of  why  this  or  that  wasn't 
“made  as  good”  as  it  might  have  been, 
under  different  circumstances.  As  if 
that  mattered ! Mira  Barbour  could 
have  hugged  them  all — from  the  big, 
faithful,  homesick  First  Mate  to  the  ut- 
terly unintelligible  but  broadly  grinning 
Finnish  mess  boy.  This  was  for  Katy- 
Belle  and  Mickey — her  kiddies,  that  they 
were  disobeying  orders.  Just  what  Cap- 
tain Barbour  would  say  was  something 
Mira  scarcely  liked  to  consider.  The 
First  Mate  and  McGann  had  told  her 
they  would  look  out  for  that.  And  like 


Digitized  by 


Google 


December,  1916 


THE  WIRELESS  AGE 


173 


Mickey-Dooley  she  accepted  their  word 
as  final. 

Evangelistas  Light  was  not  sighted  un- 
til early  Christmas  morning.  Some- 
what heavy  at  heart,  because  of  his  hav- 
ing forbidden  any  celebration,  and  weary 
with  his  long  watch,  Captain  Barbour 
made  up  his  mind  he  would  leave  the 
bridge  long  enough  to  have  breakfast 
with  the  wife  and  children. 

And  so  it  happened  that  as  the  break- 
fast gong  sounded,  Captain  Barbour  de- 
scended from  the  upper  deck  and  strug- 
gled against  the  wind  until  he  managed 
to  get  the  door  to  the  deck  house  open. 

A strange  whiff  of  woodsy  smell  greet- 
ed him.  He  sniffed — and  then  strode 
through  the  short  alley  to  the  saloon. 
As  he  paused  at  the  door  three  figures 
came  bursting  through  the  door  opposite 
him  from  his  own  quarters. 

“Mewwy  Cwithmuth ! Mewwy  Cwith- 
muth  1”  shrieked  the  unmistakable  lisp  of 
Katy-Belle,  and  he  felt  her  two  little 
arms  tightly  clutching  his  legs.  He 
stooped  and  caught  her  to  him,  just  as 
Mickey-Dooley  came  catapulting  upon 
him,  with  repeated  good  wishes.  Then  he 
heard  the  words  repeated  in  the  low 
sweet  tones  of  his  wife’s  voice,  while  her 
lips  met  his  and  her  two  hands  made  a 
gentle  pressure  against  his  shoulders. 

And  then  the  peculiar  mist  which  had 
gathered  in  his  eyes,  cleared,  and  he 
looked  about  him. 

For  a minute  there  was  a horrible 
silence.  Then  the  storm  broke.  Putting 
Katy-Belle  down  on  the  deck  the  Old 
Man  faced  his  wife. 

“What  does  this  mean?”  he  asked, 
with  sinister  quiet. 

Mira  met  his  eyes  steadily.  “You’ll 
have  to  ask  some  one  else,”  she  replied. 
“In  fact,  McGann  has  requested  the  par- 
ticular privilege  of  explaining  this  to 
you.” 

As  the  Second  Mate  entered  the  saloon 
the  Skipper  turned  on  him.  “I  want  all 
hands — at  once !”  he  thundered. 

The  Second  Mate  turned  and  left  the 
room  without  a word.  In  the  silence 
that  followed,  Katy-Belle  and  Mickey- 
Dooley  crept  to  the  shelter  of  their 
mother’s  skirts.  From  this  safe  point 
they  stole  excited,  yet  anxious,  glances 
at  the  tree.  Mickey-Dooley  almost 


choked  in  his  effort  to  maintain  the  quiet 
which  he  felt  was  demanded  of  him,  for 
his  eyes  had  caught  sight  of  the  most 
marvelous  swing  hanging  on  the  tree — 
a swing  that  might  almost  have  been 
called  a bosun’s  chair,  had  it  not  been 
meant  as  a Christmas  gift  to  a little  boy 
from  a loving  ship’s  carpenter. 

Into  the  room  filed  the  men  of  the 
crew  who  were  not  oh  watch.  And  with 
them  was  McGann. 

“Mrs.  Barbour  says  you  will  explain 
— this r the  Old  Man  sputtered,  furi- 
onsly,  sweeping  a hand  comprehensively 
toward  the  tree  and  the  greens. 

“Yes,  sir!  This ” the  wireless  man 

stumbled  for  a moment  over  his  words, 
“this  is  Christmas.” 

“I  thought  I forbade  any  such  she- 
nanigans this  year.” 

“You  did,  sir!” 

“You  mean  you  deliberately  disobeyed 
my  orders?” 

“Yes,  sir.” 

The  answer  came  so  swiftly  that  the 
Old  Man  was  left,  for  a moment,  breath- 
less. Then  he  glared  at  the  men  shift- 
ing from  foot  to  foot  before  him. 

“Don’t  you  know  that  to  disobey  or- 
ders is  mutiny?” 

“Yes,  sir!” 

The  Old  Man  choked,  suddenly. 

“You  mean — you  mean  this  is  mutiny? 
Now,  come,  what  does  this  mean?” 

“Oh — the  little  fellows!” 

The  plea  was  spoken  softly,  but  the 
words  carried  a world  of  meaning.  For 
an  instant  the  Old  Man  hesitated.  Then 
he  capitulated. 

“Mira,  take  them  back  to  the  room  for 
a minute,”  he  ordered,  sternly.  And  af- 
ter the  woman  had  led  away  the  two 
softly  weeping  children,  who  did  not 
understand,  but  who  knew  something 
was  all  gone  wrong,  the  Captain  folded 
his  arms  and  waited  for  McGann  to  be- 
gin. 

But  it  was  not  he  who  spoke.  A voice 
from  behind  the  group  in  the  doorway 
broke  in  upon  the  silence. 

“As  I am  the  one  to  blame  for  this 
whole  matter,  maybe  you’ll  let  me  ex- 
plain, sir!”  And  into  the  now  wholly 
outraged  Captain’s  sight  came  the  First 
Mate,  a pleasant  smile  in  his  eyes,  but  a 
strangely  determined  look  about  his  lips. 
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“This  was  done  with  my  knowledge 
and  consent,  sir,”  he  began,  quietly.  “If 
it  is  mutiny,  then  there  is  not  a soul  on 
the  ship,  including  Mrs.  Barbour,”  with 
a sudden  smile,  “who  is  not  guilty.  We 
just  couldn’t  keep  Santy  Claus  away 
from  the  Santana !” 

He  paused  and  waited  for  his  superior 
to  make  some  comment.  There  was  only 
a silence.  So  he  continued,  pleasantly: 
“One  reason  we  have  been  able  to  keep 
the  same  men  for  so  many  voyages 
aboard  the  Santana  has  been  this  very 
sort  of  thing — this  homelikeness.  The 
men  have  been  like  members  of  one  big 
family.  They  haven’t  had  their  own 
homes  and  their  children  to  enjoy  on 
Christmas,  but  they’ve  had  yours. 
They’ve  been  able  to  keep  the  Christmas 
spirit  through  this  yearly  celebration. 
The  Mate  leaned  suddenly  forward,  his 
face  closer  to  the  Skipper's.  “There’s 
hardly  a man  among  us  who  hasn’t  held 
Katy-Belle  in  his  arms  some  time  during 
Christmas  day  and  crooned  his  own  par- 
ticular country’s  Christmas  hymn  to  her. 
There's  hardly  a man  who  hasn't  through 
some  gift  he’s  made  Mickey-Dooley, 
helped  that  little  chap  a step  along  to- 
ward big  generous  manhood.  That  little 
chest  over  there  for  Katy-Belle’s  dolls’ 
clothes  has  taken  McGann  the  better  part 
of  a year  to  make.  He  cut  all  those  lit- 
tle fancy  figures  on  it  himself.  You  see 
if  Katy-Belle  doesn’t  just  go  crazy  over 
it ! Did  you  think  you  could  take  things 
like  that  away  from  the  men,  sir?  And 
away  from  the  Kids?  They  need  it — 
both  sides ! And  as  to  the  Missus — she’s 
been  working  on  this  year's  Christmas 
presents  ever  since  the  twenty- fourth  of 
last  December!  Could  you  take  that 
occupation  away  from  her?  There’s 
been  one  day,  every  year  that’s  helped 
make  us  put  up  with  lots  of  things. 
That's  been  Christmas  Day!  If  you 
really  mean  to  take  that  away  from  us, 
you’ll  have  to  ship  a new  crew.  We — 
we — need  it !” 

The  Mate  paused  suddenly.  There 
was  a lump  in  his  throat.  His  heart  was 
in  Brooklyn,  with  the  three  small  stock- 
ings hanging  over  the  familiar  mantel- 
piece. And  just  as  the  Skipper  was  be- 
ginning to  understand  this,  another  voice 
broke  into  the  conversation. 


The  Skipper  looked  thoughtful.  “I 
had  never  thought  of  it  the  way  you  all 
think  of  it,”  he  finally  remarked,  with 
most  extraordinary  meekness.  “I  was 
simply  afraid  Mickey-Dooley  would  be 
too  much  a baby  if  we  kept  up  this 
Christmas  business.  I want  him  to  be  a 
real  man.” 

“Real  man?  Real  man?”  The  Mate 
shouted  a derisive  laugh.  “Do  you  call 
these  real  men?”  pointing  to  the  crew, 
as  he  glared  at  his  superior.  “Then 
don’t  worry  about  Mickey-Dooley.  These 
men,  sir,  are  patiently  waiting  to  get 
down  on  the  deck  and  play — play — did 
you  get  that,  sir? — with  your  two  chil- 
dren ! They’ve  got  to  go  on  watch,  some 
of  ’em,  in  a few  minutes.  Don’t  you 
think  you  can  countermand  this  order 
about  no  Christmas  celebration,  sir,  and 
call  off  this — mutiny?” 

The  Old  Man  looked  about  at  the  griz- 
zled, bronzed  faces  of  his  men.  In  every 
eye  was  a mute  supplication.  And  some- 
where in  back  of  him,  behind  a closed 
door,  there  was  a sound  of  sobbing.  The 
Old  Man  swallowed  hard  and  drew  him- 
self up. 

“I’m  a fool,”  he  acknowledged  before 
his  crew.  “The  order  about  Christmas 
is  countermanded!’1  Then^  before  any- 
one could  speak,  he  strode  over  to  the 
closed  door  and  shouted,  boyishly:  “All 
hands  come  here  and  report  to  Santy 
Claus’  Christmas  tree!  I’ve  got  to  get 
back  on  the  bridge — and  I want  to  see 
what  that  old  scamp,  Santy,  has  brought 
me !” 

As  Mickey-Dooley  and  Katy-Belle,  de- 
spite still-wet  eyes,  swept  like  a hurri- 
cane into  the  room,  a great  cheer  went 
up  from  the  throats  of  the  men.  Then, 
“Look,  Kitty!”  “Look  Mickey!”  “See 
what  the  old  chap  left  for  ye.”  “Oh ! 
Kitty-Belle,  the  gran'  box  fer  yer  dollies’ 
gear,  now!” and  more. 

Mira  Barbour  crept  into  the  arms 
stretched  out  blindly  toward  her.  “Mira ! 
Forgive!  I’ve  been  a fool!”  the  Old  Man 
whispered,  brokenly.  “I’ll  be  different.” 

And  thus  ended  the  mutiny  on  the 
Santana — save  when  Katy-Belle  defied 
mother,  father  and  heaven  to  take  away 
from  her  bed  that  night  the  little  carved 
doll's  trunk  McGann  had  fashioned  with 
his  loving  hands. 
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A Half-Kilowatt  200-Meter  Ama- 
teur Transmitting  Set 

By  Elmer  E.  Bucher 


ALTHOUGH  the  panel  type  of 
transmitting  set  appeals  to  the 
experimenter  lacking  space  for  the  in- 
stallation of  a wireless  equipment,  a 
number  of  amateurs  prefer  apparatus 
of  the  open  kind  which,  in  the  event 
of  necessity  for  repairs,  can  be  easily 
reached.  Those  favoring  the  latter 
type  of  equipment  declare  also  that  the 
station  with  exposed  apparatus  pre- 
sents a more  businesslike  appearance 
than  one  in  which  the  component  parts 
are  screwed  to  the  board. 

To  assist  beginners  in  the  design  of 
a small  transmitting  set  that  will  not 
exceed  the  wave-length  of  200  meters, 
the  apparatus  shown  in  Figure  1 will 
be  described.  It  is4  of  course  under- 


stood that  the  design  presented  will 
not  be  strictly  adhered  to,  but  the  gen- 
eral plan  will  in  many  cases  be  adopt- 
ed. 

The  set  shown  in  Figure  1 includes 
a J/2-k.w.  open  core  transformer,  four 
standard  copper  plated  Leyden  jars  of 
the  type  furnished  by  the  Marconi 
Company  (capacity  .002  microfarad 
each),  an  oscillation  transformer 
mounted  directly  above  the  condenser, 
a non-synchronous  rotary  spark  gap, 
an  aerial  changeover  switch  and  a hot 
wire  aerial  ammeter.  The  majority  of 
the  readers  of  The  Wireless  Age  are 
aware  that  the  connections  in  the 
closed  oscillation  circuit  of  an  amateur 
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wireless  telegraph  transmitter  must  be 
exceedingly  short  to  permit  the  use  of 
a condenser  of  large  capacity  for  a 
given  wave-length  and  since  the  ex- 
perimenter is  restricted  to  a condenser 
of  .008  microfarad  capacity,  this  value 
is  used  in  the  set  described. 

It  is  to  be  noted  that  the  condenser 
jars  are  mounted  in  a wooden  rack, 
the  base  of  which  is  covered  with  a 
sheet  of  copper.  Small  upright  posts 
having  4 holes  4ft  inches  in  diameter 
(cut  out  by  a jig  saw)  to  take  the  jars 


FIG.  z 


WOOOEN 
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support  the  top  piece  shown  in  Figure 
2. 

Fastened  to  the  top  of  the  rack  is 
an  upright  rod  of  metal,  hard  rubber 
or  wood,  that  supports  the  primary 
and  secondary  windings  of  the  oscilla- 
tion transformer.  It  will  be  seen  that 
with  this  arrangement  of  apparatus 
the  connections  in  the  closed  circuit 
are  exceedingly  short  and  the  complete 
closed  oscillation  circuit  can  be  traced 
out  in  the  following  manner : 

The  four  connections  from  the  inside 


coating  of  the  four  Leyden  jars  are 
connected  to  the  binding  post,  C, 
which  is  mounted  on  the  base  of  the 
primary  winding  of  the  oscillation 
transformer.  The  circuit  continues 
through  the  turns  of  the  primary  wind- 
ing through  the  flexible  contact,  D,  to 
the  binding  post,  E,  of  the  rotary  spark 
gap.  The  circuit  then  continues 
through  the  disc  of  the  gap,  out  the 
binding  post,  F,  and  finally  makes  con- 
nections to  the  binding  post,  B,  which 
in  turn  is  connected  to  the  copper  strip 


BASE  A TOP  OSCIL  TRANSFORMER 
FIG.  4 


DRUM  FOR  SECONDARY 
FIG.  5 


at  the  base  of  the  jar  rack.  With  this 
connection  no  more  than  two  or  three 
turns  of  the  primary  winding  are  re- 
quired to  obtain  the  wave-length  of 
200  meters. 

The  primary  winding  is  made  of  cop- 
per tubing  % inch  in  diameter  and 
spaced  1 inch  from  center  to  center  of 
the  turns.  This  tubing  is  fastened  to 
the  hard  rubber  post  by  means  of  brass 
machine  screws,  the  copper  tubing  and 
the  hard  rubber  post  being  drilled  ac- 
cordingly. 
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The  secondary  winding  of  the  oscilla- 
tion transformer  comprises  from  six  to 
twelve  turns  of  No.  6 D.  B.  R.  C.  wire 
which  are  closely  wound  and  the  top  ter- 
minal connected  to  one  binding  post  of 
the  aerial  meter  while  the  opposite  ter- 
minal of  the  latter  is  connected  to  earth. 
The  other  terminal  of  the  secondary 
winding  leads  to  point  K of  the  aerial 
change-over  switch,  then  extends  to  the 
contact  blade,  L,  and  thus  on  to  the  aer- 
ial. When  the  switch  is  thrown  to  the 
contact  point,  R,  the  aerial  is  connected 
to  the  receiving  equipment. 

Drilling  and  over-all  dimensions  for 
the  top  of  the  jar  rack  appear  in  Figure 
2,  similarly  for  the  rotary  gap  disc  in 
Figure  3,  while  the  top  and  base  for  the 
primary  winding  of  the  oscillation  trans- 
former are  constructed  as  shown  in  Fig- 
ure 4.  Figure  5 gives  the  dimensions  of 
the  drum  support  for  the  secondary 
winding  which  may  be  of  wood. 

Specific  dimensions  for  the  wooden 
block  upon  which  the  rotary  gap  motor 
is  mounted  cannot  be  given,  owing  to  the 
difference  in  the  dimensions  of  motors, 
but  whatever  the  make  it  should  be  de- 
signed to  revolve  at  a speed  of  1,800  rev- 
olutions per  minute  when  connected  to 
a sixty-cycle  source  of  alternating  cur- 
rent. The  disc,  S,  mounted  on  the  shaft 
of  the  motor,  should  be  about  7 inches 
in  diameter  and  should  have  eight  spark- 
ing points  equally  spaced  about  1 inch  in 


circumference.  These  may  be  made  of 
machine  screws.  The  sparking  points 
should  be  placed  on  a radius  of  3 inches 
from  the  center  and  the  stationary  elec- 
trodes, B and  F,  should  accordingly  be 
separated  by  6 inches.  With  this  design 
240  breaks  or  interruptions  of  the  con- 
denser circuit  per  second  are  obtained 
being  about  the  equivalent  of  120-cycle 
alternating  synchronous  sparks. 

As  will  be  observed,  die  transformer 
is  of  the  open  core  type  and  is  mounted 
in  a vertical  position,  being  supported 
by  three  wooden  legs  equidistantly  spaced 
on  the  wooden  base.  The  dimensions 
for  the  transformer  are  as  follows : The 
primary  core  should  be  14  inches  in 
length,  2%  inches  in  diameter,  consist- 
ing of  a bundle  of  very  fine  soft  iron 
wires  which  are  taped  in  circular  form. 
The  core  is  then  covered  with  two  or 
three  layers  of  empire  cloth  and  after- 
wards wound  with  two  layers  of  No.  14 
double  cotton  covered  wire.  The  entire 
primary  winding  is  then  inserted  in  a 
hard  rubber  tube  of  about  3/16  inch  in 
thickness. 

The  secondary  winding  is  composed  of 
ten  separate  sections,  each  about  7 inches 
outside  diameter  1 % inches  in  thickness. 
The  inside  diameter  is  approximately  3J4 
inches.  Each  of  the  pancakes  comprising 
a section  should  be  wound  with  No.  32 
S.  S.  C.  wire  which  has  previously  been 
soaked  in  hot  paraffin  after  the  method 
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DETAIL  OF  AERIAL  SWITCH 
FIG.  <0 
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described  in  a previous  issue  of  The 
Wireless  Age.  The  secondary  sections 
may  be  separated  from  one  another  by 
micanite  or  paraffin  paper  washers. 

The  aerial  ammeter  is  mounted  on  a 
board  immediately  behind  the  rotary 
spark  and  at  such  a height  that  the  read- 
ing of  the  scale  is  directly  visible.  A 
suitable  ammeter  was  described  by  the 
author  in  the  preceding  issue  of  The 
Wireless  Age,  or  if  desired  one  can  be 
purchased  on  the  open  market. 

The  aerial  change-over  switch  appears 
in  Figure  6.  A metal  rod  is  mounted  on 
the  bearings  and  has  a hard  rubber  han- 
dle. On  the  opposite  end  is  mounted 
the  switch  blade  which  is  8 inches  in 
length.  The  antenna  connects  to  this 
rod  by  means  of  a stranded  flexible  con- 
ductor, but  the  opposite  end  makes  con- 
tact with  the  stationary  points,  K and  R, 
as  in  Figure  i.  The  upright  supports  for 
the  contacts  should  be  of  hard  rubber 
and  they  should  be  separated  by  at  least 
6 inches. 

A simple  roof  insulator  was  described 
in  the  November,  1916  issue  of  The 
Wireless  Age. 

The  receiving  apparatus  for  this  set 
is  of  extreme  simplicity  and  is  shown  as 
assembled  in  Figure  8.  It  must  be  re- 
membered that  it  is  designed  for  the  re- 
ception of  signals  at  the  wave-length  of 
200  meters  and  the  construction  is  sim- 
plified accordingly. 

Diagrammatically  the  circuit  appears 
in  Figure  7 wherein  a variometer,  V,  is 


connected  in  series  with  the  antenna  sys- 
tem and  in  series  with  it  is  placed  a crys- 
tal detector,  D,  and  the  fixed  condenser, 
C.  The  latter  is  shunted  by  the  head 
telephone,  P.  A suitable  variometer  was 
described  in  the  book  entitled  “How  to 
Conduct  a Radio  Club”  and  the  dimen- 
sions for  it  are  given  in  that  publication. 
The  placing  of  the  apparatus  is  as  fol- 
lows : Alongside  the  variometer  (See  Fig- 
ure 8)  is  placed  a fixed  condenser  of 
.005  microfarad,  and  immediately  to  the 
right  a suitable  crystal  detector.  Two 
binding  posts  are  furnished,  one  for  the 
aerial  and  earth  connection,  the  other  for 
the  head  telephones. 


FIG. 7 


December,  1916 


THE  WIRELESS  AGE 


179 


Dimensions  for  the  variometer  are  as 
follows  : 

Two  cardboard  tubes  one,  6 inches  in 
diameter  the  other  5 inches  in  diameter 
each  being  2 inches  in  width,  are  wound 
with  a single  layer  of  No.  24  C.  S.  C. 
wire.  A space  should  be  left  in  the  wind- 
ing in  the  middle  of  the  tube  for  about 
% inches.  Care  should  be  taken  to  get 
the  same  amount  of  wire  on  each  tube. 
The  tubes  are  then  connected  in  series. 
A hole  is  drilled  in  both  sides  of  each 
tube  and  through  these  holes  is  placed  a 
piece  of  %-inch  round  brass  rod  8 inches 
in  length.  When  mounting  the  variometer 
a small  tube  should  be  fastened  to  the 
brass  rod  so  that  it  will  revolve  with  the 
knob.  A pointer  may  be  fastened  to  the 
knob  which  will  work  over  a scale. 

In  tuning  to  an  amateur  station  it  is 


then  only  necessary  to  vary  the  relative 
positions  of  the  outer  and  inner  coils 
of  the  variometer  until  maximum  re- 
sponse is  obtained. 

To  adjust  the  transmitting  apparatus, 
the  builder  of  this  set  should  purchase  a 
wave-meter  (or  if  he  desires,  construct 
one)  and  then  accurately  adjust  the 
closed  circuit  to  200  meters.  The  turns 
may  be  added  or  taken  off  at  the  second- 
ary winding  until  the  hot  wire  ammeter 
gives  4he  maximum  deflection. 

An  ammeter  having  a maximum  range  - 
of  three  amperes  is  satisfactory. 

A small  fused  switch  may  be  mounted 
on  the  wooden  block  supporting  the 
motor  for  turning  the  current  on  and 
off.  By  more  elaborate  design  extra  con- 
tacts can  be  added  on  the  shaft  of  the 
aerial  switch  to  start  and  stop  the  motor. 


SPECULATION  REGARDING  INTERSTELLAR 
COMMUNICATION 


A newspaper  says  that  interstellar 
wireless  communication  may  be  a pos- 
sibility of  the  future  according  to  a belief 
now  held  by  some  scientists,  and  it  has 
remained  for  M.  Pierre  Guzman,  of 
Paris,  France,  to  stimulate  by  the  offer 
of  a monetary  prize  the  efforts  of  what 
may  be  called  our  astronomical  teleg- 
raphers to  get  into  touch  with  our 
planetary  neighbors.  M.  Guzman  has 
promised  to  pay  $20,000  to  the  astron- 
omer who  first  establishes  communica- 
tion with  any  planet  or  star  other  than 
Mars. 

M.  Guzman's  elimination  of  Mars  as 
a wireless  station  in  the  competition  he 
is  promoting  is  based  upon  his  belief 
that  experiments  made  by  American 
astronomers  in  Arizona  prove  that  a 
wireless  expert  who  talked  with  the 
Martians  would  be  overpaid  if  he  re- 
ceived 100,000  francs.  This  perform- 
ance, to  his  mind,  is  too  easy,  too  lack- 
ing in  romantic  and  sensational  fea- 
tures to  be  worthy  of  the  modest  for- 
tune he  has  dedicated  to  science.  It 
may  be  that  M.  Guzman  considers  the 
Martians  merely  an  insignificant  lot  of 
chronic  canal  builders,  whose  conversa- 
tion over  an  interstellar  wireless  appa- 
ratus would  be  of  no  interest  to  us. 


To  the  average  person,  nevertheless, 
it  would  appear  that  direct  and  authen- 
tic news  from  Mars  might  be  of  some 
value  to  us.  The  Martians  appear  to 
have  solved  various  engineering  prob- 
lems that  prove  the  ingenuity  and  tech- 
nical skill  in  lines  of  endeavor  in  which 
we  Americans  are  at  present  intensely 
interested.  If  the  Martians  have 
learned  how  to  build  canals  without  in- 
viting landslides,  have  made  of  irriga- 
tion processes  an  exact  science,  and 
have,  as  various  authorities  contend, 
learned  how  to  fly  by  their  own  motive 
power,  there  are  numberless  specialists 
in  this  country  who  would  be  pleased 
to  call  them  up  by  long  distance  at 
once. 


INSTITUTE  HEARS  A PAPER  ON 
ENERGY  LOSSES 

At  a meeting  of  the  Institute  of  Radio 
Engineers  held  on  the  evening  of  No- 
vember 1 st  at  the  Engineering  Societies 
Building,  New  York  City,  a paper  on  "A 
Determination  of  the  Energy  Losses  in  a 
Radio  Telegraph  Transmitter/'  by  Bow- 
den, Washington  and  T.  H.  Boyster  was 
presented.  An  interesting  new  method  of 
determining  heat  losses  in  transmitters 
was  described. 
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The  editor  of  this  department  toil!  give  preferential  attention  to  contribu- 
tions containing  full  constructional  details , in  addition  to  drazvings. 


FIRST  PRIZE,  TEN  DOLLARS 
How  a Type  D Tuner  Was  Recon- 
structed 

I should  like  to  tell  the  readers  of  The 
Wireless  Age  how  I reconstructed  the 
former  Type  D United  Wireless  tuner 
into  one  of  the  inductively-coupled  type 
without  a great  mechanical  change. 

While  talking  with  experimenters  I was 
surprised  to  hear  many  criticisms  regard- 
ing the  operation  and  results  obtained 
from  the  carborundum  detector.  Many 
said  that  the  efficiency  of  this  detector 
is  not  to  be  compared  with  that  of  a 
piece  of  galena  or  silicon,  but  little  did 
they  realize  that  experience  is  necessary 
in  order  to  obtain  satisfactory  signals 
with  a carborundum  detector. 

Nine-tenths  of  the  complaints  were 
made  by  the  users  of  the  old  reliable 
Type  D tuner,  using  a common  form  of 
carborundum  detector  and  potentiometer. 
Some  of  these  experimenters  undertook 
the  task  of  reconstructing  their  sets ; 
others,  believing  that  the  working  quali- 
ties of  the  tuner  would  thus  be  spoiled, 
are  still  using  the  set  in  the  manner 
originally  designed.  If  the  reconstruction 
is  undertaken  carefully  these  tuners  are 
ideal  in  every  respect;  in  fact,  the  type 
which  is  the  subject  of  this  article  has 
given  very  satisfactory  results,  stations 
having  been  heard  in  Canada  and  Hono- 
lulu on  a single  wire  aerial,  25  feet  in 
length  and  50  feet  in  height. 

By  studying  the  drawing  it  will  be 
seen  that  use  has  been  made  of  every 
switch  and  slider  that  the  tuner  original- 
ly possessed.  But  to  rearrange  the  de- 
sign, as  per  my  suggestion,  the  potentio- 


meter is  dismantled,  the  circuits  rewired, 
a galena  detector  employed  and  a loose 
coupler  inserted  in  place  of  the  original 
double  slide  tuner.  (Figure  1). 

All  switches,  contacts  and  metal  parts 
should  be  removed  from  the  box  and  the 
woodwork  sand-papered,  thus  removing 
the  original  finish.  A new  coat  of  some 
high-grade  varnish  should  be  applied,  al- 
lowed to  dry,  sand-papered  and  again 
varnished.  This  will  give  the  cabinet  a 
beautiful  appearance,  making  the  set  look 
like  new. 

The  potentiometer  material  should  be 
discarded,  as  only  the  switch-arm  and  the 
points  are  to  be  used  again.  In  place  of 
the  potentiometer  we  will  use  this  switch 
for  variation  of  the  inductance  value  of 
the  secondary  winding.  The  latter  is 
tapped  at  eleven  points  and  flexible  leads 
are  soldered  to  the  original  potentiometer 
contacts  as  shown  in  Figure  2. 

The  detector  holder  should  be  slightly 
altered  to  allow  the  use  of  a galena  crys- 
tal ; this  will  be  clear  from  Figure  3. 

The  fixed  condenser  that  was  originally 
used  with  the  carborundum  circuit  should 
be  shunted  across  the  head  telephones. 
The  left  hand  coil  is  permitted  to  remain 
in  its  original  position,  as  wave-lengths  as 
high  as  3,000  meters  can  be  tuned  to  us- 
ing the  average  amateur’s  aerial  with  the 
loose  coupler  that  will  be  described  furth- 
er on.  The  switch  marked  “Shunt”  will 
be  used  to  shunt  the  galena  detector,  one 
point  being  left  dead  as  three  points  only 
are  required.  By  tracing  out  the  diagram 
of  connections  we  notice  that  with  this 
arrangement  the  detector  may  be  either 
short  circuited  or  open  circuited.  The 
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switch  marked  “Battery”  is  to  be  used 
for  a test  buzzer ; in  fact,  a buzzer  of  any 
type  may  be  inserted  in  the  box,  as  indi- 
cated in  Figure  I,  and  in  detail  in  Fig- 
ure  4. 

In  place  of  the  double  slide  tuning  coil 
we  insert  an  inductively-coupled  receiv- 
ing tuner,  using  one  of  the  original  sliders 
for  variation  of  the  inductance  of  the 
primary  and  the  other  to  vary  the  coupl- 
ing of  the  secondary.  The  slider  on  the 


No.  26  magnet  wire,  tapped  at  eleven 
equidistant  points. 

A round  piece  of  wood,  of  an  inch 
in  thickness,  should  be  inserted  in  each 
end  of  the  secondary  tube,  and  a piece 
of  ty-inch  inside  diameter  brass  tubing 
fitted  between  the  two  end  centers  to 
allow  the  secondary  to  slide  along  the 
^4-inch  square  brass  rod,  supported  as 
shown  in  the  diagram.  The  secondary 
taps  should  be  fastened  to  machine 


Fig.  I,  First  Prize  Article 


top  of  the  box  should  be  used  for  the 
primary  circuit  and  the  one  on  the  side 
of  the  box  for  the  coupling  adjustment. 

The  inductively-coupled  receiving  tun- 
er should  have  the  following  dimensions : 
The  primary  winding  is  3 inches  in  diam- 
eter, 5 inches  in  length,  wound  with  a 
single  length  of  No.  22  wire.  The  sec- 
ondary winding  is  2j4  inches  in  diame- 
ter, wound  with  a single  layer  of  D.  C.  C. 


screws  arranged  along  the  circumference 
of  the  secondary  end  piece,  a flexible 
wire  or  tinsel  cord  being  used  to  make 
contact  with  the  secondary  taps  on  the 
top  of  the  box. 

To  shunt  the  detector  the  shunt  switch 
must  have  the  arm  resting  on  two  con- 
tacts, as  will  be  seen  from  the  diagram. 
To  open  the  detector  circuit,  only  one 
point  is  required.1  ^oogLe 
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A variable  condenser  cannot  be  placed 
in  the  box  as  space  will  not  permit  it. 
However,  two  additional  binding  posts 
may  be  installed  in  some  convenient 
place,  the  connections  being  extended  to 
a variable  condenser. 

By  carefully  following  out  the  fore- 
going instructions  a receiving  set  of  good 
appearance  and  notable  efficiency  can  be 
constructed. 

H.  W.  Dickow,  California. 


SECOND  PRIZE,  FIVE  DOLLARS 

Directions  for  Making  a Navy  Type 
Receiving  Set 

Considerable  interest  has  been  aroused 
among  amateurs  by  the  announcement  of 
a special  type  of  receiving  apparatus  de- 
veloped by  Dr.  Louis  Cohen  of  the  United 
States  Bureau  of  Standards.  Although 
the  circuits  of  this  receiver  are  somewhat 
radical,  the  results  obtained  by  its  use 
warrant  the  construction  of  the  appara- 
tus. 

It  will  be  noted  particularly  from  Fig- 
ure 4 that  the  apparatus  comprises  main- 
ly two  coils,  one  connected  in  the  antenna 
circuit  and  the  other  connected  to  the 
terminals  of  the  detector,  which  are 
coupled  together  by  means  of  the  two 
variable  condensers  (mounted  in  a single 
unit)  No.  2.  These  two  coils  are  mount- 
ed on  a square  base,  leaving  a space  of 
about  eighteen  inches  between  them.  The 
actual  dimensions  for  the  coil  will  vary 
with  the  desired  range  of  wave-lengths, 


but  with  coils  twelve  inches  in  length  and 
five  inches  in  diameter  wave-lengths  up 
to  4,000  meters  can  easily  be  attuned  to. 
Additional  inductance  may  be  added,  if 
desired,  in  the  antenna  circuit,  thus  in- 
creasing the  wave-length  12,000  or  even 
15,000  meters,  without  detracting  from 
the  efficiency. 


The  construction  is  as  follows:  Two 
cardboard  tubes  are  obtained  that  will 
just  fit  inside  the  tuning  box  (Figure  1) 
and  they  are  wound  loosely  with  No.  30 
wire,  the  entire  coil  being  tapped  at  ten 
equi-distant  points.  These  coils  are  then 
mounted  on  the  inside  of  the  box  and  a 
switch  to  control  the  inductance  values 
placed  on  the  end  nearest  to  the  operator. 
Care  should  be  taken  that  the  current  in 
the  tuning  coil  circulates  in  the  same  di- 
rection as  that  in  the  loading  coil ; other- 
wise the  magnetic  fields  will  neutralize 
and  render  the  set  inoperative. 


The  coils  having  been  constructed,  the 
construction  of  the  coupling  condensers 
is  next  in  order.  Two  are  required, 
which  are  operated  simultaneously  by  the 
single  handle.  A general  idea  of  the  con- 
struction of  these  condensers  will  be 
clear  from  Figure  2.  A wooden  roller, 
8 inches  in  length,  3 inches  in  diameter, 
has  glued  on  it  two  sheets  of  heavy  tin- 
foil  as  shown,  with  a space  of  one  inch 
between.  These  sheets  are  3 inches  in 
length  by  4}4  inches  in  width  and  a con- 
nection is  made  from  each  to  the  nearest 
end  of  the  core.  The  pivots  for  the 
roller  can  be  driven  into  each  end  and 
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thus  be  insulated  from  each  other.  A 
brass  bushing  in  the  wood  end  serves 
to  make  connection  from  the  pivots  to 
the  remainder  of  the  circuit. 

The  next  step  is  to  fasten  tightly  and 
smoothly  a layer  of  empire  cloth  over 
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Fig.  3,  First  Pfise  Article 


the  tinfoil  by  means  of  shellac.  This 
serves  as  the  dielectric.  Two  sheets  of 
aluminum  are  bent  to  fit  around  one- 
half  the  roller  and  a strip  is  extended 
from  it  to  fasten  to  the  inside  of  the 
box. 

It  is  now  apparent  that  when  the  roller 
is  turned  so  that  the  tinfoil  will  be  part- 
ly under  the  aluminum,  the  capacity  is 
increased  and  when  turned  through  180 
degrees  it  will  be  at  the  minimum  value. 
The  general  idea  of  these  condensers  is 
not  new,  but  the  improvement  lies  in  the 
fact  that  they  are  adjusted  simultane- 
ously. 

The  condenser  can  be  enclosed  in  a 
box  about  4 inches  square  and  9 inches 
in  length.  A handle  and  a scale  may  be 
arranged  on  the  front  to  readily  deter- 
mine the  relative  amount  of  capacity  in 
use. 

Two  additional  condensers  are  re- 
quired. These  should  be  of  the  fan 
switch  type.  Six  strips  of  paraffin  paper, 
3 inches  in  width  and  24  inches  in  length, 
are  required  for  each  condenser  and  also 
four  strips  of  tinfoil,  2 inches  in  width 
and  20  inches  in  length,  are  used  as  the 
active  material.  The  entire  units  are 
mounted  in  a small  box,  2 inches  by  3 
inches  by  10  inches,  for  each  condenser. 

The  construction  of  this  condenser  is 
as  follows:  Place  a strip  of  paper  on 

a flat  surface,  then  a strip  of  tinfoil,  fol- 
lowed by  another  strip  of  paper.  Cut  a 
length  of  tinfoil  into  three  pieces,  each 
6 inches  in  length.  These  are  fastened 


to  the  paraffin  paper  with  a few  drops 
of  shellac  under  each  piece.  A space  of 
one  inch  should  be  left  between  each 
piece.  Connection  is  then  made  to  each 
piece  by  laying  a finely  stranded  piece 
of  wire,  6 inches  in  length  across  the 
surface,  with  4 inches  of  its  length  pro- 
truding. 

A strip  of  paraffin  paper  is  laid  on 
these,  then  another  long  strip  of  tinfoil, 
followed  by  another  layer  of  paper.  The 
next  strip  of  tinfoil  is  also  cut  into  three 
6-inch  pieces  and  connection  made  to 
each.  The  two  long  strips  of  tinfoil  are 
connected  together  and  a wire  extended 
therefrom. 

The  next  step  is  to  cover  the  top  with 
a sheet  of  paper  and  roll  it  into  a com- 
pact bundle.  The  condenser  should  be 
carefully  tested  for  short  circuits  and 
afterwards  pressed  together  by  means 
of  a moderately  hot  iron,  which  will 
thoroughly  bind  the  sneets  due  to  the 
melting  of  the  paraffin. 

The  fan  switches  are  mounted  on  the 
top  of  the  boxes  and  are  made  out  of 
thin  copper  with  six  contact  points 
placed  directly  under  each  (S-i  and  S-2, 
Figure  1).  The  leads  from  the  small 
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condenser  sheets  are  connected  to  these 
contacts,  after  which  the  condenser  unit 
is  placed  in  the  box.  After  the  complete 
connections  are  made  the  condenser  box 
may  be  filled  with  melted  paraffin  and 
the  bottom  nailed  on. 

To  complete  the  cabinet  one  or  more 
detectors  are  required;  a double  pole, 
double  throw  lever  switch,  2 single  pole, 
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single  throw  switches  and  one  single  pole 
triple  throw  lever  switch.  The  detectors, 
two  in  number,  on  the  set  shown,  may 
be  of  any  crystal  type,  but  the  writer 
prefers  the  easily  adjusted  and  rugged 
type  shown  in  Figure  3. 

The  foregoing  having  been  completed, 
the  instruments  are  then  mounted  on  the 
board  and  wired  as  shown  in  Figure  4, 
and  the  operation  of  this  set  is  similar 
to  that  of  the  standard. Cohen  set. 

Switch  B is  open,  switch  C is  placed 
in  the  center  or  dead  contact.  The  de- 
tector to  be  used  is  selected  by  the 
switch,  D,  and  for  short  wave-lengths 
the  variable  condenser,  I,  is  placed  in 
series  by  throwing  switch  A in  the  down- 
ward position.  The  apparatus  then 
functions  like  a single  slide  receiving  set 
and  all  adjustments  are  made  on  the 
left  hand  tuner  and  loading  coil  with 
condenser.  With  this  adjustment  the 
duplex  roller  condenser  is  set  at  the 
minimum  value  of  capacity. 

When  the  station  is  picked  up,  the 
second  tuner  is  thrown  into  the  circuit 
by  means  of  the  switch,  C,  with  a cor- 
responding readjustment  of  the  left  hand 
slider,  if  necessary.  The  capacity  of 
condenser  2 is  then  reduced  until  all  in- 
terfering signals  are  eliminated.  For 
long  wave-lengths  the  condenser  1 is 
shunted  across  the  tuner  and  condenser 


3 is  connected  into  the  circuit.  When 
switch  C is  on  the  right  hand  point  the 
detectors  are  short  circuited.  The  con- 
denser connected  across  the  head  tele- 
phones is  easy  to  construct  and  is  simi- 
lar to  all  small  condensers  used  for  the 
same  purpose  in  other  sets. 

At  first  sight  it  may  appear  that  this 
apparatus  is  complicated  and  difficult  to 
handle,  but  as  a matter  of  fact  its  opera- 
tion becomes  second  nature  after  a little 
practice.  Should  the  constructor  desire 
to  purchase  variable  condensers  for  the 
linking  circuit,  the  following  information 
will  be  of  value  to  him:  Condensers  1 

and  3 should  have  a capacity  of  .004  mi- 
crofarad and  condenser  2 a value  of 
.0004  microfarad.  This  value,  of  course, 
is  rather  small,  but  it  will  be  found  that 
the  lower  the  value  at  this  point,  the 
more  selective  will  be  the  test. 

Robert  Kennedy,  New  Jersey. 


THIRD  PRIZE,  THREE  DOL- 
LARS 

A Transmitting  Key  that  Can  Be  Made 
at  Home 

My  drawings  (Figures  1,  2,  3 and  4) 
show  the  details  of  a transmitting  key 
that  will  easily  take  care  of  a i-kw.  trans- 
mitting set.  A general  view  is  shown 
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in  Figure  i and,  as  will  be  seen,  the  key  piece  might  break  off  if  it  were  given  a 
is  of  very  simple  construction.  Perhaps  sharp  blow.  The  bottom  edges  should 
the  most  difficult  part  for  the  amateur  to  also  be  rounded  off  slightly.  To  smooth 
construct  is  the  base,  which  is  made  of  marble,  place  a piece  of  sandpaper  on  a 
marble.  flat}  board  and  sandpaper  the  surface  in 

Many  amateurs  are  under  the  impres-  the  same  manner  as  a piece  of  wood, 
sion  that  it  is  difficult  to  work  marble,  The  holes  may  be  drilled  by  means  of  a 
but  after  a trial  they  will  soon  become  common  twist  drill,  flooded  with  turpen- 
familiar  with  the  method.  The  base  of  tine.  A hard  rubber  or  fibre  base  would 
this  particular  key  is  made  of  white  mar-  also  be  satisfactory,  but  I am  aware  that 
ble  and  practically  every  amateur  will  many  amateurs  prefer  marble, 
have  access  to  some  of  the  same  grade,  It  may  interest  them  to  know  how  I 


Fig.  2,  Second  Prize  Article 


as  it  is  of  the  kind  used  on  the  tops  of 
the  old  style  bureau,  table,  etc.  The  base 
is  preferably  % to  i inch  in  thickness. 

The  base  may  be  cut  out  of  a slab  with 
a hack  saw,  and  with  a little  patience  the 
job  can  be  completed  in  about  half  an 
hour.  Care  must  be  taken  during  the  saw- 
ing process  when  nearing  the  end  of  a 
given  cut,  as  it  may  break  off  and  also 
might  break  out  the  base  on  the  side  and 
spoil  it. 

After  the  base  is  sawed  the  four  cor- 
ners and  top  edges  should  be  rounded  off 
as  shown  in  the  drawings  (Figures  i 
and  4),  because  if  they  are  left  sharp  a 


had  the  marble  base  for  this  key  polished. 
After  drilling  was  complete,  I took  it  to 
a shop  where  marble  was  polished  and 
the  entire  base  was  finished  smoothly  at 
a cost  of  25c. 

The  lever  indicated  in  drawing  No.  3 
is  made  of  cast  bronze.  A pattern 
should  first  be  made  and  then  taken  to 
the  foundry.  The  standards  are  also  of 
cast  bronze  and  are  to  be  made  in  the 
same  manner  as  the  lever.  The  bearing 
shaft  shown  at  H (Figure  2),  is  of 
brass  and  should  be  a drive  fit  or  soldered 
in  the  lever.  The  contact  points  are  made 
of  J^-inch  brass  rod,  with  a piece  of 
coin  silver  soldered  on  the  ends. 
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The  spring  is  wound  on  a inch  ar- 
bor and  made  of  No.  18  piano  wire.  The 
thumb  screws  and  nuts  shown  at  E and 
G (Figure  i)  can  be  bought  from  an 
electrical  supply  house  or  taken  from  an 
old  telegraph  sounder. 

The  binding  posts  and  knobs  are  left 
to  the  taste  of  the  maker.  It  will  of 
course  improve  the  appearance  to  have 
all  metal  parts  nickle-plated. 

O.  E.  Cote,  Rhode  Island. 


appearance.  After  the  base  has  been 
bevelled  and  drilled,  attention  should  be 
given  to  the  bearings,  shown  in  Figure 
2.  These  consist  of  two  uprights,  R and 
U,  of  square  brass  rod,  separating  the 
cross  bar,  T,  and  the  base  plate,  B, 
which  hold  the  bearings  proper.  The 
adjustable  bearing  screw,  Z,  (fitted  with 
a thumb-check-nut)  is  screwed  upon  the 
cross  bar,  T.  The  end  of  this  screw 
has  a conical  hole  drilled  in  it,  to  receive 


Fig.  3,  Second  Prize  Article 


FOURTH  PRIZE,  SUBSCRIPTION 
TO  THE  WIRELESS  AGE 
High  Speed  Vibrating  Key  Which  Is 
Easy  to  Construct 
An  instrument  of  great  value  to  the 
wireless  operator,  amateur  or  profes- 
sional, is  the  high  speed  vibrating  key, 
since  it  permits  extremely  high  speed 
in  transmission  with  but  comparatively 
little  effort.  There  are  several  well- 
known  makes  of  this  type  of  key  on  the 
market,  but  the  price  prevents  many 
amateurs,  who  would  otherwise  be  glad 
to  experiment  with  it,  from  owning  one. 
The  key  here  described  and  illustrated, 
although  it  may  seem  complicated,  is 
really  very  simple  and  can  be  readily 
constructed  from  parts  generally  found 
about  the  experimenter’s  work-shop. 

The  first  part  to  be  constructed  is  the 
base  shown  in  Figure  2.  It  can  be  made 
of  almost  any  non-conducting  material, 
but  marble  will  no  doubt  give  the  best 


the  pointed  end  of  the  pivot,  to  obviate 
the  drilling  of  this  hole,  which  is  a some- 
what difficult  job,  the  bearing  screw 
from  an  old  sounder  was  used.  The 
lower  bearing  consists  of  a conical  hole 
drilled  in  the  base  plate,  B. 

At  the  back,  in  order  to  check  the  re- 
turn stroke  of  the  swinging  rod  and  also 
to  protect  the  latter,  is  mounted  the  up- 
right, H,  given  in  detail  in  Figure  3.  It 
consists  of  two  pieces  as  shown,  one 
forced  into  the  other.  A screw,  I,  car- 
rying a thumb-check-nut  is  mounted,  as 
shown,  to  check  the  return  motion  of 
the  vibrating  bar.  In  order  to  stop  the 
sharp  sound  which  occurs  when  the  bar 
strikes  the  end  of  the  screw,  a small 
piece  of  rubber  is  glued  to  the  end  of 
the  screw. 

The  next  part  to  be  constructed  is  the 
vibrating  mechanism  for  producing  the 
dots,  shown  in  detail  in  Figure  2.  This 
consists  of  an  arm,  A,  which  is  5/16  of 
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an  inch  square.  To  this  is  attached  by 
means  of  a small  bolt  and  nut  the  hard- 
rubber  manipulating  handle,  L.  An  ordi- 
nary key  knob,  K,  is  attached  to  the  han- 
dle, L.  A pivot  is  next  fitted  to  the  arm, 
A,  and  should  be  made  of  steel.  At  the 
other  end  of  the  arm  a slot  is  cut  with  a 
hack-saw  to  admit  a small  piece  of  clock- 
spring or  corset  steel,  C,  which  is  soldered 
in  place.  Over  the  other  end  of  the 
spring  is  forced  and  soldered  a small 
length  of  5/32-inch  round  brass  rod,  V. 

In  soldering  these  parts  great  care 
should  be  taken  not  to  heat  the  spring 
too  highly,  as  it  will  lose  its  elasticity 
and  cause  trouble  if  an  excessive  amount 
of  heat  is  applied.  In  the  same  slot  a 
small  bent  piece  of  spring  brass,  N,  car- 
rying the  contact  point  is  also  soldered. 
The  contact  point  consists  of  a small  sil- 
ver disk  about  l/i  inch  in  diameter  and 
1/16  inch  or  less  in  thickness,  soldered 
to  the  spring,  N.  A small  brass  block,  S, 
acting  as  a weight,  is  pushed  over  the 
rod,  V,  and  should  have  a small  set- 
screw so  that  it  may  be  fastened  any 
place  on  the  rod.  This  block  is  used  to 
regulate  the  speed  at  which  the  dots  are 
to  be  made. 

In  order  to  limit  the  motion  of  the 
arm  two  stops,  F and  G,  are  provided 
which  are  made  of  two  short  lengths  of 


JHs-inch  square  brass  rod,  and  two  short 
lengths  of  J^-inch  round  brass  rod  with 
a hard-rubber  or  composition  handle  at 
the  end  of  each.  A spring  is  compressed 
over  the  rod  of  stopper,  F,  to  keep  the 
arm,  A,  to  the  right  when  no  pressure  is 
exerted  on  the  operating  handle. 

Another  post  similar  to  G,  is  provided 
at  E,  and  it  carries  a contact  point  of 
silver  on  the  end  of  O.  A contact  point 
is  also  soldered  on  the  end  of  the  rod,. 
P,  and  one  on  the  arm,  A,  as  shown  in 
the  sketch. 

The  vibrating  mechanism  can  now  be 
mounted  in  position  by  unscrewing  the 
bearing  screw,  Z,  a short  distance,  plac- 
ing the  lower  pivot  in  its  corresponding 
conical  bearing,  and  then  screwing  Z 
down  over  the  upper  point  of  the  pivot. 

All  parts  should  now  be  finished,  the 
metal  parts  being  either  lacquered  or 
nickel-plated.  The  finished  instrument 
is  connected  in  the  same  way  as  any 
other  ordinary  key  and  is  operated  in  the 
following  way:  For  making  dots  the 

lever  is  pressed  to  the  right  and  held 
there  until  the  required  number  of  dots 
are  made.  For  dashes  the  lever  is 
pressed  to  the  left  and  held  there  as 
long  as  the  dashed  is  desired. 

E.  C.  Eriksen,  California. 
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HONORARY  MENTION 
A Transmitting  Set  that  Will  Give 
Satisfaction 

The  construction  of  an  efficient  ama- 
teur transmitting  set  that  will  permit 
communication  for  several  hundred  miles 
during  the  more  favorable  months  of  the 
year  depends  on  several  factors,  which 
taken  singly  perhaps  are  of  small  im- 
portance but  collectively  make  the  dif- 
ference between  a possible  range  of  forty 
or  fifty  miles  and  one  of  600  or  700 
miles.  The  following  suggestions  refer 


ovei1  junk  prices.  If  all  connections  are 
made  with  copper  sleeves  (any  line- 
man will  show  you  how  to  make  these 
connections),  and  no  soldered  connec- 
tions are  used,  this  wire  will  be  found 
strong  enough  to  resist  the  worst  sleet 
storms  likely  to  be  encountered.  The 
strength  of  hard  drawn  copper  wire  lies 
in  the  surface  film  and  if  care  is  taken 
to  avoid  scratching  the  surface  and  mak- 
ing short  bends  or  kinks  in  it,  no  diffi- 
culty will  be  experienced. 

For  successful  long  distance  working 


Fig.  1 , Third  Prise  Article 


to  what  is  commonly  called  a i-kw.  set 
as  it  is  the  most  popular  among  the  bet- 
ter class  of  amateurs.  While  equal  re- 
sults are  often  secured  with  j4-kw.,  they 
depend  on  a finer  attention  to  detail  and 
it  is  also  more  difficult  to  secure  the  close 
adjustment  that  is  necessary  to  secure 
maximum  results. 

The  best  results  seem  to  be  secured 
with  a T type  antenna  as  high  as  possi- 
ble, the  combined  length  of  ground,  lead 
in,  and  one  half  the  length  of  the  flat 
top  not  exceeding  100  or  no  feet.  The 
aerial  is  preferably  of  six  or  eight  wires 
and  from  point  of  expense  and  utility 
second-hand  hard  drawn  copper  wire  can 
usually  be  obtained  at  a slight  advance 


it  is  essential  that  the  aerial  be  as  high  as 
possible  above  all  surrounding  objects. 
An  antenna  a few  feet  above  the  roof  of 
a tall  building  is  seldom  satisfactory. 
The  lead  should  be  of  the  same  kind  and 
number  of  wires  as  the  flat  top,  twisting 
or  lacing  them  together. 

The  earth  connection  is  very  important. 
Connecting  to  a water  pipe  that  wanders 
for  50  or  60  feet  around  the  basement 
before  entering  the  earth  is  not  a good 
ground  connection.  Make  the  ground 
connection  as  short  and  heavy  as  possi- 
ble ; it  should  not  exceed  5 feet  in  length 
to  the  nearest  actual  connection  to  the 
earth.  Then  run  additional  wires  to  ev- 
erything within  reach;  the  tin  pipes  of 
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The  brass  bearing  shaft  is  indicated  at  H in  Figure  2.  It  can  be  a drive  fit  or 
soldered  in  the  lever.  Brass  rods,  H of  an  inch  in  diameter,  with  a piece  of  coin 
soldered  on  the  ends  make  the  contact  points.  The  spring  shown  at  D is  made  of 
No.  18  piano  wire  wound  on  a ^ inch  arbor. 


Fig.  3,  Third  Prise  Article 
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the  hot  air  furnace,  metal  plates  sub- 
merged in  nearby,  cisterns,  gas  pipes, 
metal  waste  pipes  and  anything  that  will 
give  you  a large  metallic  surface  whether 
in  actual  contact  with  the  earth  or  not. 
There  is  no  place  that  low  resistance 
counts  for  as  much  as  in  the  ground  con- 
nection. If  you  expect  6 or  amperes 
radiation  from  a 200-meter  set  the  re- 
sistance factor  must  be  kept  very  low. 

The  oscillation  transformer  is  the  next 
consideration.  As  in  a 200-meter  set 
there  is  little  room  for  complicated  tun- 
ing devices  a secondary  of  from  8 to  12 
turns  will  give  good  results.  The  pan- 
cake type  possesses  some  advantages  and 
the  ribbon,  tubing  or  wire  used  should 


% 

used,  giving  small  variations  of  in- 
ductance which,  together  with  adding  to 
or  subtracting  from  the  number  of  plates 
in  the  condenser,  gives  very  accurate 
wave-length  adjustment. 

If  you  wish  to  avoid  condenser  trouble 
as  far  as  possible  do  not  experiment  with 
photo  plates  or  window  glass.  Get  plate 
glass  (pieces  from  broken  wind  shields 
will  do  very  well  and  can  usually  be 
secured  for  nothing)  and  coat  each  side 
of  each  plate  with  foil,  soldering  a thin 
brass  ribbon  to  each  foil  long  enough  to 
reach  to  the  coil  of  the  primary  in  one 
case  and  the  terminal  of  the  rotary  gap  in 
the  other.  Round  off  the  corners  of  the 
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lead  in.  Simply  connect  one  end  of  the 
secondary  to  the  ground  and  the  other  to 
the  lead  in.  Personally  I prefer  to  con- 
nect the  receiving  set  across  an  anchor 
gap  in  the  ground  wire  and  if  some  de- 
vice is  “rigged  up”  to  short  circuit  the 
anchor  gap  while  sending  no  loss  will  be 
experienced  and  a complicated  antenna 
switch  can  be  dispensed  with. 

The  primary  winding  should  consist 
of  not  more  than  six  turns.  Best  re- 
sults are  secured  with  not  more  than  l1/- 
or  turns  of  primary  in  use  and  by 
using  a pancake  type  of  oscillation  trans- 
former larger  or  smaller  turns  can  be 


puncture,  near  where  lugs  are  soldered. 
Then  set  the  plates  on  end  in  a tank  of 
oil.  Automobile  engine  oil  is  as  good  as 
any,  in  fact,  oil  that  has  been  used  will 
give  good  results  if  allowed  to  stand  un- 
til all  sediment  has  settled. 

Concerning  the  spark  gap : Often  you 
will  see  a rotary  gap  so  arranged  that  the 
current  has  to  turn  six  right  angles  and 
traverse  a distance  of  eighteen  inches 
from  one  terminal  to  the  other.  This 
would  probably  prove  efficient  on  a 600- 
meter  set  but  is  out  of  place  in  a 200- 
meter  set. 


Personally,  I prefer  an  eight-inch  disk 
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with  three  or  four  lugs  revolved  at  a 
speed  that  gives  a spark  frequency  of 
from  250  to  300  per  second.  If  the  re- 
volving lugs  are  not  connected  together 
but  simply  extend  through  the  disk  and 
the  stationary  electrodes  are  placed  on 
opposite  sides  of  the  disk  a very  short 
path  through  the  gap  is  secured,  minus 
right  angles.  Very  short  connections 


- Plan  View 


Fig.  1,  Fourth  *Prize  Article 

can  be  secured  by  arranging  the  con- 
denser, gap  and  primary  in  a triangle,  if 
the  three  pieces  of  apparatus  are  set  on 
different  levels  so  as  to  bring  the  center 
of  the  primary  on  a level  with  the  top 
of  the  condenser  and  the  stationary  lugs 
of  the  gap.  Do  not  solder  connections 
in  the  closed  circuit  with  the  exception 
of  the  leads  from  the  foil  in  the  con- 
denser. 

The  high  voltage  transformer  is  pre- 
ferably placed  at  some  distance  from  the 
rest  of  the  apparatus  and  the  connections 
from  it  to  the  transformer  are  made  of 
comparatively  fine  wire,  say  No.  20  or 
22.  If  a considerable  quantity  of  this 
wire  is  coiled  around  a form  of,  say, 
2 inches  in  diameter  and  one  of  these 
coils  is  placed  in  each  lead  from  the 
transformer  to  the  condenser,  the  high 
frequency  current  is  prevented  from 
passing  into  the  secondary  of  the  trans- 
former and  in  a very  large  measure 
prevents  the  “kick  back.”  This  also 
seems  to  raise  the  voltage  to  which  the 
condenser  is  charged  and  will  add  to  the 
clearness  of  the  tone  and  also  to  the 
strength  of  the  signals  if  other  things  are 
properly  proportioned. 

If  a set  is  constructed  along  the  lines 
suggested  and  sharply  tuned,  success  is 
bound  to  result.  However,  maximum 
signal  strength  is  secured  when  the  volt- 


age of  the  condenser  is  increased  to  the 
highest  safe  limit.  A condenser  of  the 
type  described  should  work  with  the 
safety  gap  set  at  il/>  inches  without  dan- 
ger of  puncture. 

With  the  set  in  operation  gradually  re- 
duce the  speed  of  the  gap  until  the  spark 
jumps  the  safety  gap  across  the  conden- 
ser. If  the  lowest  speed  at  which  the 
gap  will  run  and  not  permit  discharge 
across  the  safety  gap  is  too  low  for  good 
results,  remove  one  or  more  plates  from 
the  condenser  and  retune  the  closed  cir- 
cuit. In  other  words  use  a tone  which 
is  a low  musical  note  with  the  smallest 
possible  condenser.  Assuming  of  course, 
that  you  are  using  at  least  a 20,000- volt 
transformer.  With  a rotary  disk  with 
few  points  far  apart  the  magnetic  leak- 
age feature  is  of  little  advantage  and  if 
a transformer  of  the  Thordarson  type  is 
used  the  yoke  can  be  removed  as  it  will 
be  impossible  to  use  the  full  T kw.  with 
a condenser  of  this  size.  The  slightly 
lower  efficiency  will  be  more  than  offset 
by  the  higher  voltage  and  increased 
strength  of  signals. 

The  voltage  to  which  the  condenser 


can  be  charged  is  not  limited  by  the  sec- 
ondary voltage  of  the  transformer,  but 
can  be  increased  by  making  the  conden- 
ser smaller,  decreasing  the  speed  of  the 
gap  and  thereby  giving  it  a longer  time 
to  charge.  The  increase  can  be  effected 
to  a lesser  extent  by  placing  choke  coils 
in  the  leads  from  the  transformer  to  the 
condenser.  It  is  the  short,  quickly  cut- 
off discharge  of  a highly  charged  con- 
denser that  adds  more  to  the  strength 
of  the  signals  than  any  other  one  feature. 

M.  B.  West,  Ohio . 
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LONG  DISTANCE  WORK 

Noting  the  letters  of  other  experi- 
menters in  the  columns  of  your  maga- 
zine, we  thought  we  would  express  our 
opinion  on  the  efficiency  of  certain  ama- 
teur stations.  At  this  season  of  the  year 
amateurs  over  the  entire  country  are  fix- 
ing up  their  sets  for  the  coming  relay 
work  and  as  a result  many  long  distance 
records  are  bound  to  be  made.  In  the 
matter  of  strength  of  signals  and  con- 
tinuous communication  we  consider  the 
sending  sets  of  the  following  stations 
very  efficient:  2-ZP,  2-IZ,  4-AA,  4-CL, 
8-ER,  8-NA,  8-AEZ,  9-FY  and  9-UZ. 
Perhaps  the  most  efficient  one  of  the  list 
is  2-ZP,  which  is  400  miles  distant.  Al- 
though this  station  only  uses  a iT/2-kw. 
set,  nevertheless  the  signals  come  in  as 
loud  as  other  amateurs  located  but  eigh- 
teen miles  away. 

For  receiving  we  use  a navy  type  of 


tuner,  a vacuum  valve  detector  and 
Brandes  superior  head  telephones.  We 
have  heard  a station  in  Alaska  which  is 
approximately  3,500  miles  away. 

In  addition  to  these  stations  we  have 
also  heard  KIX,  9-ABD,  9-GHS,  9-BD. 
9-DB,  5-ZT,  8-LQ,  i-LE,  2-FH  and 
many  others. 

Our  J/2-kw.  transmitting  station  has 
covered  considerable  distances  during  the 
past  winter.  Our  maximum  record  is 
about  850  miles.  We  have  worked  9-GT, 
9-PC,  8-XC,  8-WW,  3-WN,  2-ID,  2-IC, 
2-DA,  2-ZE,  2-ZP,  i-ZL,  1-9N,  i-IZ 
and  others.  All  the  stations  just  men- 
tioned are  over  300  miles  distant,  with 
the  exception  of  two.  We  expect  to  in- 
stall a 'J^-kw.  sending  set  and  will  be 
glad  to  hear  from  anyone  who  has  heard 
our  signals. 

Lor  and  Hcdge  Alexander. 

Pennsylvania. 
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In  the  Wake  of  the  U - 53 


By  Oscar  B.  Hanson,  Marconi  Operator  on  the  Steamship  Stephano 

As  details  of  the  sinking  of  six  steamships  by  the  U-53  off  the  New  England 
coast  on  October  8th  become  known,  it  is  discovered  that  the  story  is  interwoven 
with  wireless.  It  was  wireless  that  brought  the  United  States  destroyers  to  the  aid 
of  the  doomed  ship's  people  and  warned  other  vessels  of  the  undersea  boat's  pres- 
ence; it  was  wireless  that  gave  the  facts  of  the  raid  to  newspapers,  making  a new 
chapter  in  the  history  of  journalism  as  well  as  of  radio. 


••jLJ  AVE  been  fired 
upon  by  sub- 
marine. We  are  get- 
ting men  into  boats. 

Position,  40.25  north 
— 69.00  west.” 

This  was  the  mes- 
sage that  I picked  up 
at  fifteen  minutes  aft- 
er twelve  o'clock  in 
the  afternoon  on  Oc- 
tober 8th,  while  the 
Stephano  was  plying 
her  regular  run  be- 
tween New  York, 

Halifax,  N.  S.,  and 
St.  Johns,  N.  F. 

Flashed  from  the 
steamship  West  Point 
and  repeated  by  the 
Kansan,  it  bore  a har- 
binger of  the  fate 
which  was  to  over- 
take us  some  six 
hours  afterward. 

The  Stephano  left 
Halifax  at  one  o'clock 
in  the  afternoon  on 
October  7th,  carrying 
ninety-seven  passen- 
gers, of  whom  forty- 
seven  were  Ameri- 
cans. I was  the  only  operator  aboard,  the 
junior  having  left  the  ship  at  St.  Johns.  I 
copied  the  appeal  as  transmitted  by  the 
Kansan's  operator  and  gave  it  to  Captain 
Smith,  the  commander  of  the  Stephano. 
The  Stephano  was  at  this  time  heading  in 
the  direction  of  the  Nantucket  Shoals 
lightship,  thirty  miles  northwest  of  the 
position  of  the  West  Point.  Believing 
that  the  submarine  would  submerge  after 
she  had  sunk  the  West  Point  and  not 


immediately  attack 
any  more  craft,  we 
saw  no  great  risk  in 
keeping  on  our 
course.  We  had  hopes, 
too,  of  picking  up 
the  West  Point's  peo- 
ple. 

At  the  request  of 
the  captain  I sent  a 
message  to  the  New 
York  agents  of  the 
Stephano,  telling  them 
of  the  time  that  we 
expected  to  arrive  in 
port.  I called  WSC 
( Siasconsett ) , which 
received  the  message. 
This  station  had  prev- 
iously sent  calls 
broadcast,  informing 
all  ships  of  the  posi- 
tion of  the  West 
Point. 

This  was  about 
four  o'clock  in  the 
afternoon.  Soon  aft- 
erward the  Kansan 
was  sighted  on  the 
horizon  off  our  star- 
board quarter,  head- 
ing south.  She  asked 
if  we  could  see  her  and  if  we  knew  of 
the  West  Point's  condition.  I replied  in 
the  affirmative.  From  an  American  de- 
stroyer then  came  the  QST,  followed  by 
another  message  from  the  Kansan  to  the 
effect  that  as  she  was  not  needed  she  had 
changed  back  to  her  original  course  and 
was  proceeding  to  Boston.  While  these 
messages  were  flying  back  and  forth, 
men  stationed  in  the  crow's  nest  of  the 
Stephano  were  scanning  the  waters  in  a 


Oscar  B.  Hanson,  who  tells  a 
thrilling  story  of  the  attack 
on  the  Stephano 
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search  for  the  West  Point's  boats.  They 
looked  in  vain,  however,  and  it  seemed 
' for  a time  as  if  the  submarine  were  a 
myth  when  two  United  States  destroyers 
were  seen  lying  a short  distance  to  the 
east.  Beyond  them  was  a grotesque, 
rakish  looking  craft  which  we  who  sail 
the  seas  now  have  much  in  mind — a sub- 
marine. 

I made  my  way  to  the  bridge  where 
Captain  Smith  handed  me  the  glasses  and 
pointed  out  the  hazy  outlines  of  the  un- 
derwater craft  which  was  about  one 
mile  ahead  of  us.  Darkness  was  ap- 
proaching, however,  and  in  the  fading 


crossed  our  bows. 

Hurrying  from  the  saloon,  I started 
for  the  bridge,  where  I found  Captain 
Smith.  He  ordered  me  to  tell  the  U- 
boat  commander  that  there  were  forty- 
seven  Americans  aboard  the  Stephano.  I 
did  so,  but  received  no  reply.  Then  I 
called  the  destroyers.  The  Balch,  which 
was  at  that  time  visible  on  the  horizon, 
responded,  asking  “Who  and  where." 

“Stephano  being  torpedoed  off  NLA" 
(Nantucket  Shoals),  I flashed. 

Almost  immediately  he  answered 

“Am  coming  to  your  aid  full  speed." 

Fifteen  minutes  afterward  she  was 


The  Stephano  as  she  appeared  when  photographed  off  the  Newfoundland  coast 


light  her  numbers  could  not  be  read. 

Despite  the  nearness  of  the  submarine 
there  was  no  alarm  on  the  Stephano. 
This  was  due  to  the  fact  that  up  to  this 
time  the  passengers  did  not  know  of  the 
raider's  activities  and  the  ship's  officers, 
their  minds  put  at  ease  by  the  sight  of 
the  destroyers,  decided  that  the  craft 
were  going  through  manoeuvres.  And  so 
I went  down  to  dinner,  satisfied  like  the 
others  that  we  were  in  no  immediate 
danger. 

But  we  had  barely  seated  ourselves 
before  we  heard  a shot  and  the  ship  shiv- 
ered. Three  more  shots  fired  in  quick 
succession  followed,  bht  the  ship  stood 
stanch  and  I concluded  that  they  had 


alongside. 

Meanwhile  the  Stephano's  eight  life- 
boats had  been  successfully  launched 
and  the  passengers  found  places  in  them. 
The  boats  were  picked  up  by  the  Balch 
and  the  Ericson.  A motor  boat  from 
the  Balch  took  off  the  greater  part  of  the 
ship's  company  of  the  Stephano. 

With  the  completion  of  the  rescue 
work  came  darkness,  and  the  fleet  of  de- 
stroyers began  to  operate  their  search- 
lights. In  the  spectacular  display  which 
resulted  could  be  distinguished  the  lights 
of  the  submarine.  The  latter  inquired  if 
all  were  off  the  Stephano  and  then 
steamed  toward  the  vessel.  Whether  the 
Germans  boarded  her  or  not,  T do  not 
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know.  At  any  rate  they  did  not  sink  her 
until  about  ten  o'clock. 

At  this  time  the  submarine  opened  fire, 
sending  thirty  high  explosive  shells  into 
the  doomed  ship.  But  they  did  not  take 
effect  and  h^r  lights  remained  burning 
as  brightly  as  when  we  abandoned  her. 
One  shell  started  the  electric  fog  horn 
blower  and  another  hit  the  Morse  lamp 
on  the  bridge.  It  was  a torpedo  which 
accomplished  the  final  destruction  of  the 
Stephano  and  she  went  to  the  bottom 


flying  the  British  ensign  which  Mr. 
James,  the  second  officer,  had  hoisted  be- 
fore leaving  the  ship. 

When  the  last  light  of  the  Stephano 
had  disappeared  beneath  the  waters  the 
Balch  turned  her  prow  toward  Newport 
and  steamed  away.  And  as  she  passed 
close  to  the  U-boat  the  latter  threw  the 
rays  of  her  Morse  lamp  toward  the  de- 
stroyer while  she  seemingly  waited  like 
some  voracious  creature  of  the  deep  for 
other  victims. 


Following  the  attacks  of  the  U-53,  va- 
rious vessels  on  the  Atlantic  were  warned 
by  wireless  of  the  presence  of  the  sub- 
marine. As  a result  all  of  these  craft 
took  measures  to  elude  the  raider,  some 
racing  toward  their  ports  of  destination 
at  full  speed,  with  lights  out,  and  others 
hugging  the  safety  zone. 

When  the  French  liner  Lafayette 
steamed  away  from  Bordeaux  no  one  on 
board  knew  that  the  U-53  had  been  raid- 
ing off  New  England.  After  the  liner 
had  been  several  hours  out  of  port,  how- 
ever, her  commander  received  a wireless 
saying  that  the  submarine  had  crossed 
the  Atlantic.  In  mid-ocean  he  received 
another  wireless,  this  message  warning 
him  to  be  on  the  lookout  for  submarines  • 
off  Nantucket.  Then  he  received  a mar- 
conigram  containing  news  of  a ship  being 
chased  by  a submarine,  and  the  course 
of  the  Lafayette  was  changed.  The 
ship  arrived  in  New  York  harbor  with- 
out mishap,  however. 

The  Cunarder  Orduna  left  Liverpool 
on  the  afternoon  the  U-53  was  in  New- 
port Harbor.  After  she  had  passed  out 
of  the  Mersey  word  came  of  the  sub- 
marine raids.  Following  the  message,  a 
lookout  was  posted  in  each  crow's  nest 
and  the  commander  of  the  vessel  re- 
mained on  the  bridge  every  night 
throughout  the  voyage. 

From  Captain  J.  L.  Jones,  of  the 
freighter  Bovic,  came  a story  to  the  ef- 
fect that  when  the  vessel,  bound  for 
New  York  from  Liverpool,  was  twenty- 
eight  miles  southeast  of  Nantucket  light- 
ship, the  lookout  man  in  the  upper 
crow's  nest  had  reported  that  he  could 
see  the  periscope  of  a submarine. 


The  submarine  had  suddenly  changed 
her  course  and  followed  in  the  wake  of 
a vessel  which  those  on  the  Bovic  be- 
lieved to  be  the  Scandinavian  liner  Hel- 
lig  Olav,  Messages  were  sent  to  the 
Hellig  Olav  from  New  York,  asking  for 
details  of  the  chase  and  the  following 
reply  was  received  from  the  liner's  cap- 
tain “Have  not  seen  any  submarine." 

A submarine,  believed  to  have  been  the 
U-53,  was  sighted  on  October  10th  about 
100  miles  off  Nantucket  lightship,  by  a 
neutral  vessel.  The  submarine  wire- 
lessed the  latter,  asking  her  name  and 
nationality.  The  information  was  trans- 
mitted and  then,  “Who  are  you?"  was 
the  message  flashed  to  the  undersea  craft. 

“German  submarine  from  Newport. 
Goodby,"  was  the  answer. 


That  the  news  of  the  raid  had  come 
by  means  of  wireless  gave  added  impor- 
tance to  the  art  in  newspaper  offices. 
This  is  the  way  the  news  reached  the  of- 
fice of  a New  York  afternoon  newspaper 
on  Sunday,  October  8: 

When  the  steamship  Kansan  was 
stopped  off  Nantucket  by  a submarine, 
the  liner's  commander  sent  a wireless 
message  to  the  Nantucket  Shoals  Light- 
ship telling  of  the  incident,  and  the  facts 
were  telegraphed  to  New  York. 

Then  came  wireless  messages  relating 
that  other  steamships  had  been  stopped 
by  the  submarine,  and  when  the  last  edi- 
tion went  to  press  all  the  details  of  the 
occurrence  available  were  in  type. 

Thus  did  wireless  share  in  a journalis- 
tic triumph. 
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Illustrating  two  visual  and  one  electrical  means  of  signaling;  heliograph  and  wigwag 

at  left , wireless  on  right 

Paul  Reveres  of  Our  Own  Time 

How  The  Message  is  Sent  From  Command  to  Command  In  Mod- 
ern Day  Warfare 

Felix  J*  Koche 

HAD  the  great  Napoleon  only  been  end,  no  matter  how  well  equipped 
possessed  of  the  first  stage  of  it,  otherwise. 

Grouchy  could  not  have  possibly  failed  To  the  laymen  this  wonderful  system 
him!  for  “getting  across”  the  message  is  al- 

Had  Marconi  been  born,  say,  a hun-  most  wholly  unknown, 
dred  and  fifty  years  ago — in  season  to  In  a ramble  through  the  great  mus- 
give  New  England  colonists  a chance  ter  camp,  where  such  things  concen- 
at  the  wireless — Paul  Revere  would  trate,  what  appears  as  the  Signal 
never  have  made  his  famous  ride ! Corps,  means  but  little  to  untrained 

If  Caesar,  in  Gaul,  had  only  had  the  lay  eyes, 
telephone,  or  if  the  great  Hannibal  Thus,  not  so  long  since,  at  Camp 
could  have  sent  marconigrams — fancy,  Willis,  on  the  outskirts  of  Columbus, 
if  you  can,  how  all  world  history  might  where  the  Ohio  National  Guard  was 
have  changed ! encamped,  those  who  paid  the  Signal 

Someone  has  said,  and  with  undoubt-  Corps  a visit  were  greeted  by  three 
ed  truth,  that  if  is,  after  all,  the  most  great  wagons,  drawn  up  alongside  the 
important  word  in  the  language ; and  tents,  with  trappings  and  harness  near- 
if  any  modern  army  should  venture  by;  horses  were  to  be  supplied  when 
forth  into  battle  not  prepared,  as  its  they  came  to  the  scene  of  action.  But 
enemy,  to  get  word  from  command  to  beyond  volunteering  this  much  infor- 
command,  said  army  would  fail  in  the  mation,  the  soldiers  left  you  to  mak^ 
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your  own  estimate  of  the  equipment. 
At  one  place  a squad  of  men  was  de- 
voted, evidently,  to  wireless  service; 
at  the  other  the  wiremen  held  their 
own.  Given  proper  guide,  and  at  either 
one  of  these  places  the  visitor  can  re- 
main long  and  profitably. 

A two-horse  cart  is  shown  the  fa- 
vored caller.  The  cart  is  equipped 
with  an  outfit  of  wire,  on  a spool  be- 
neath the  box  proper  of  the  wagon; 
each  of  these  spools  is  wound  with 
five  miles  of  wire.  Arrangements  are 
such  that  this  wire  can  be  strung,  even 
though  the  horses  dash  along  at  gal- 
lop ; so  that  communication  may  be  es- 
tablished, though  the  corps  travel  at 
top  speed.  Such  wire  will  be  attached 
to  the  ground,  to  fences  and  so  on, 
where  need  be.  Two  linemen  mounted 
on  horses  ride  behind  the  fast-flying 
cart,  and,  by  expert  use  of  the  pike  and 
other  tools,  are  able  to  properly  lay  the 
unreeling  line,  without  quitting  their 
steeds.  Daring  riders,  too,  keep  up 
with  the  other  cart,  in  a mad  and  seem- 


The  hand  generator  which  supplies  current 
to  the  pack  wireless  set  of  the  Signal  Corps 


ingly  impossible  gallop.  Both  tele- 
phone and  telegraph  wires  are  laid  in 
this  way. 

In  the  enemy's  country^  however, 
and  among  mountains  and  difficult  ter- 
rain, it's  not  always  feasible  to  resort 
to  such  means  as  this,  and  so  the  wire- 
less comes  in  handy. 

Wireless  for  such  work  is  carried  on 
mule  back  and  the  entire  outfit  is  mod- 
elled to  insure  transportation  flexi- 
bility. 

There  is  a generator,  mounted  on  a 
metal  frame,  fitting  the  pack  saddle  ex- 
actly. This  generator  is  worked  by 
hand;  two  men  do  the  grinding,  one 
relieving  the  other,  but  working  con- 
tinuously. This  media  generates  all  the 
current  they  may  need,  for  the  average 
sending  radius  is  hardly  over  35  miles. 

The  mast,  a forty-foot  affair,  is  also 
transported  on  mule  back.  En  route,  it 
is  taken  apart  in  compact  sections 
which  occupy  a position  beneath  the 
special  carrying  device  on  the  mule; 
or,  circumstances  permitting,  it  is  car- 
ried on  the  wagon  given  over  to  the 
wireless  transmitting  instruments. 
This  latter,  as  now  carried  by  the  Sig- 
nal Corps  of  the  Ohio  militia,  repre- 
sents the  perfection  of  practical  com- 
pactness. A single  case  has  been  de- 
signed to  contain  both  the  sending  and 
receiving  apparatus. 

When  the  lid  to  this  is  open  it  is 
found  that  one-half  of  the  space  is  oc- 
cupied by  the  oscillation  transformer: 
next  this,  in  a corner,  is  the  aerial- 
switch,  and  below  it  a clock-like  de- 
vice is  indicated  as  the  hot  wire  amme- 
ter. In  the  body  of  the  case  are  the 
primary  and  secondarv  coils,  the  loose 
coupler,  and  the  complete  detector,  all 
so  compact  that  a single  operatpr  can 
ensilv  take  charge  of  the  station  at  all 
times. 

These  Paul  Reveres  of  to-dav,  to 
'"  horn  is  entrusted  the  sending  of  most 
vital  messages,  accomplish  their  task 
seated  on  the  ground,  wherever  they 
happen  to  be.  The  venerator  is  re- 
moved from  the  mule’s  back  and  put 
on  the  earth  also ; current  sufficient  to 
put  the  set  in  running  order  is  manu- 
factured inside  three  minutes.  Mean- 
while mast  from 
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the  mule — seven  sections  there  are  in 
all — and  set  it  to  rights.  Wonder- 
ful system  prevails  here;  superb  dis- 
cipline. Each  man  has  his  especial 
duties,  and  no  time  is  lost. 

You  appreciate  this  more  as  you 
watch  the  new  corps  arrive.  Two  men 
unpack  the  generator,  one  man  un- 
ships the  pack  set.  Two  more  have 
taken  charge  of  the  bag  containing  the 
antennae  and  the  counterpoise.  Every 
one  of  these  men  is  numbered.  Nos. 


in  three  minutes  from  moment  they 
strike  camp — should  such  haste  be  de- 
sired. 

The  signal  corps  men  concern  them- 
selves only  with  the  matter  of  com- 
munication. Special  cavalry  is  pro- 
vided for  their  protection,  keeping  the 
communication  intact  under  all  adverse 
conditions.  Use  is  also  made  of  a se- 
cret key-word,  against  the  enemy  mak- 
ing use  of  such  orders  as  it  might  in- 
tercept; and  this  is  changed  each  day. 


The  Ohio  militia’s  suitcase  set , a light  equipment  designed  for  communication  at 

35  miles  or  less 


i,  2,  3 and  4 run  their  lengths  in  as 
many  different  directions,  each  with 
his  prescribed  material.  No.  9,  as- 
signed to  such  an  end,  raises  the  mast 
hand  over  hand.  Man  No.  7,  ready  on 
the  instant,  quickly  assembles  the  sec- 
tions. Meanwhile  5 and  6 connect  up 
the  generator  and  run  out  the  counter- 
poise, while  No.  8 acts  as  horse  holder. 
It’s  all  done  in  less  time  than  it  takes 
here  for  the  telling! 

Just  so  soon  as  the  mast  is  up,  they 
connect  the  instrument  case  with  the 
generator  and  the  aerial  and  are  ready 
to  commence  work.  The  seemingly  in- 
tricate process  may  be  completed  with- 


The  communication  as  it  stands  ex- 
tends not  only  over  land  and  water,  but 
to  things  above.  A master  signal  elec- 
trician devised  apparatus  for  commun- 
icating to  and  from  war  balloons,  wire- 
less being,  of  course,  involved.  A ser- 
vice buzzer  is  employed  here ; the 
ground  being  woven  into  the  anchor 
cable  and  other  devices  being  so  ap- 
plied that  they  can  communicate  with 
a balloon  at  a height  of  2,000  feet! 

Buzzers  employed  to  such  ends  re- 
semble, to  lay  eyes,  nothing  quite  so 
much  as  a camera  case,  but  of  a yellow 
leather.  Open  this  and  you  find,  in- 
side, the  battery  and  condenser,  the 
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phone,  receiver,  and  the  sending  key. 
The  entire  outfit  weighs  less  than  five 
pounds  and  the  man  operating  it  rests 
himself,  conveniently,  upon  the  ground. 
In  times  of  emergency,  should  no  wire 
be  near,  he  can  attach  the  buzzer  to 
any  barbed  wire  fencing  nearby. 
More  commonly,  however,  the  instru- 
ment is  used  with  a wire.  This  line  is 
unreeled  by  hand,  generally  running, 
from  the  tent  of  the  commander  to  tne 
various  unit  headquarters  and  to  the 
firing-line. 

But,  should  wireless  and  telephone 
and  telegraph  fail,  the  Signal  Corps 
relies  on  the  semaphore  and  wigwag 
and  the  time-honored  heliograph.  Its 
operation  of  the  latter  is  near  perfec- 
tion. Using  it  properly,  tripods  are  set 


up,  and  the  shutter  employed  to  close 
off  the  light  flashed  from  the  mirror. 
Simple  it  all  is;  the  mirror  flashes  as 
before  it  the  shutter  revolves  and  is 
lowered  to  produce  the  dots  and  dashes, 
effective  at  surprisingly  long  ranges. 
And,  what's  more,  the  men  get  from 
their  instruments  the  very  best  that's  in 
them. 

At  the  camp  it's  a round  of  drill,  with 
all  present.  Now  they  set  up  the  helio- 
graph and  send  a message.  Now  they 
raise  an  aerial,  striving  to  break  their 
own  record  time.  Now  there's  a drill 
at  the  unreeling,  now  at  packing  or  at 
breaking  camp.  Whatever  else  may  be 
said  of  military  unpreparedness,  Uncle 
Sam's  signal-men  stand  well  equipped 
for  duty. 


MAKING  WIRELESS  SETS 

(Continued  from  page  163) 


work  and  the  opportunities.  Boys,  me- 
chanics, testers  and  engineers  were  all  of 
one  mind  in  considering  their  employ- 
ment as  a special  privilege.  “They  know 
how  to  treat  a fellow  in  this  plant,"  ob- 
served a veteran  lathe-hand,  in  response 
to  my  inquiry.  “Not  only  do  we  get  the 
best  working  conditions,  but  special  pro- 
visions are  made  for  us  all  the  time. 
Why,  only  recently,  the  company  notified 
every  man  who'd  been  in  its  employ  a 
year  or  more  that  his  life  had  been  in- 
sured. It  doesn't  cost  us  a cent ; the  com- 
pany pays  all  the  premiums  and  we  get 
the  money — that  is,  our  wives  or  moth 
ers  do,  if  anything  happens  to  us.  After 
five  years'  service  the  amount  doubles  up. 
Now  that's  pretty  fine  treatment.  Every 
man  of  any  account  feels  it  his  duty  to 
provide  for  loved  ones  in  case  they 
should  suddenly  be  deprived  of  his  wage- 
earning powers.  But  lots  of  us  would 
find  it  mighty  hard  to  keep  up  paying  pre 
miums  on  a life  insurance  policy.  It's  a 
fine  thing  to  know  that  this  is  taken  care 
of  without  a cent  of  expense  to  us.  May- 
be the  boys  don't  appreciate  it,  too!  You 
should  see  the  pull-together  spirit  in  this 
plant;  every  fellow’s  the  other's  friend, 
and  we're  there  for  the  company  forty 
ways  all  the  time." 

I saw  an  illustration  of  this  pull  to- 


gether spirit  during  my  visit,  and  inci- 
dentally caught  a sidelight  on  the  atten- 
tion given  to  safety  first  details  for  these 
men.  It  so  happens  that  I arrived  on  the 
day  designated  for  the  regular  fire-drill. 
The  factory  has  two  organized  fire 
brigades  working  under  the  supervision 
of  a chief  fireman.  In  exactly  one  min- 
ute and  six  seconds  after  the  alarm 
sounded  the  Marconi  boys  had  two 
streams  of  water  playing  on  the  building. 
Less  than  a minute  later,  the  engine- 
driven  apparatus  of  the  Borough  of  Ro- 
selle Park  had  arrived  and  two  more 
streams  of  water  were  in  action.  I was 
told  that  this  was  a feature  of  the  drills, 
the  local  firemen  respond  regularly  to 
the  alarms  for  the  Marconi  factory  drill 
and  work  in  conjunction  with  them,  the 
Borough  Chief  taking  command  as  soon 
as  he*  arrives  on  the  scene  and  giving 
practical  instruction  in  fire  fighting. 

Before  I left,  I spent  a wonderful  hour 
in  the  laboratory.  Some  day  soon  I shall 
set  down  my  impressions  of  this  branch 
of  the  work;  for  here,  too,  were  count- 
less first-hand  evidence  that  the  manufac- 
ture of  wireless  apparatus  is  one  of  the 
smoothest  working  highly  specialized 
and  thoroughly  enjoyable  vocations  in 
the  commercial  industry  of  today. 
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The  Ideal  Signal  Corps  Set 

Description  of  *the  Portable  Transmitting  and 
Receiving  Equipment  Made  by  the  Marconi 
Company  from  Designs  Approved  by  the  Mil- 
itary Committee  of  the  N.  A.  W.  A. 


PORTABLE  wireless  equipment  of 
special  interest  to  all  amateurs  and 
invaluable  to  military  signal  corps,  has 
recently  been  manufactured  by  the  Mar- 
coni Wireless  Telegraph  Company  of 
America.  This  set  is  the  first  Marconi 
apparatus  to  be  made  specially  for  ama- 
teur wireless  workers  and  follows  close- 
ly the  design  details  given  in  the  instruc- 
tion book.  “How  to  Conduct  a Radio 
dub." 

In  making  this  set  it  was  considered 
that  portable  apparatus  having  a sending 
range  of  five  miles  is  ordinarily  sufficient 
for  all*  cadet  military  maneuvers.  The 
Military  Committee  of  the  National 
Amateur  Wireless  Association  has  offici- 
ally approved  this  equipment  as  one  that 
is  entirely  practical  for  short  distance 
work  and  well  within  the  funds  usually 
available  in  signal  corps  organizations. 

This  proceeding  followed  a series  of 
field  tests  which  proved  notably  success- 
ful. Excellent  results  were  obtained  and 
it  was  definitely  determined  that  during 
field  communication  a receiving  aerial  is 
not  required  as  a part  of  the  equipment 
to  receive  signals  from  the  headquarters 
or  control  station. 

If  the  maneuvers  are  conducted  in  a 


locality  where  access  can  be  had  to  a 
barbed  wire  or  other  wire  fence  (attached 
to  wooden  posts),  direct  connection  can 
be  made  from  the  upper  wire  to  the 
aerial  post  of  the  receiving  cabinet  and 
signals  received  with  surprising  clear- 
ness. In  recent  tests  conducted  on  Long 
Island,  N.  Y.,  the  upper  wire  of  a fence 
was  employed  as  the  aerial  and  the  lower 
wire  as  a “capacity”  earth  and,  although 
the  natural  period  of  this  system  was 
excessive,  remarkable  results  were  ob- 
tained in  receiving  from  transmitting 
stations  operating  at  the  wave-length  of 
600  meters.  Experimenters  duplicating 
this  feat  should,  if  possible,  connect  a 
condenser  in  series  with  the  antenna  lead 
to  reduce  the  natural  wave-length  to 
a value  suitable  for  the  shorter  range 
of  wave-lengths. 

These  tests  proved  conclusively  that 
the  signal  corps  of  a military  organiza- 
tion can  receive  direct  orders  from  its 
headquarters  by  using  any  available  ele- 
vated insulated  capacity  as  the  aerial 
system. 

The  complete  transmitting  and  receiv- 
ing instruments  are  well  illustrated  in  the 
accompanying  photographs.  The  trans- 
mitting apparatus  comprises  mainly  a 3- 
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inch  spark  coil  energized  by  12  dry  cells. 
The  receiving  apparatus,  although  pri- 
marily designed  for  the  wave-length  of 
200  meters,  will  respond  to  wave-lengths 
between  600  and  1,000  meters,  but  it  is 
more  efficient  on  the  amateur  wave- 
length. 

The  entire  equipment  is  assembled  in 
four  containing  cabinets  as  follows : 
CABINET  NO.  1— 

1 — 3-inch  spark  coil  with  special 
high  speed  interrupter. 

1 — Aerial  timing  inductance  with 
several  binding  posts  for  connec- 
tion. 

1 — Special  zinc  spark  gap  with  cool- 
ing flanges. 

1 — Aerial  changeover  switch. 

1 — Transmitting  key. 


meter  use  may  be  surprised  at  the  dimin- 
utive proportions  of  the  coupler  fur- 
nished with  this  equipment,  but  it  should 
be  borne  in  mind  that  a winding  for  200 
meters  requires  but  a few  turns  of  wire. 

The  receiving  cabinet  has  a compart- 
ment for  the  head  telephones,  thus  mak- 
ing the  entire  receiving  set  one  of  desir- 
able compactness.  Provision  has  also 
been  made  in  this  apparatus  whereby  the 
coupling  between  the  primary  and  sec- 
ondary windings  can  be  altered  from  the 
outside  of  the  box  by  means  of  a sliding 
rod.  The  same  method  is  applied  to  the 
variable  condenser  in  shunt  to  the  sec- 
ondary windings,  for,  owing  to  the  small 
size  of  the  receiving  cabinet,  it  is  not 
convenient  to  do  this  by  placing  the  hand 
inside  the  box. 


CABINET  NO.  2— 

1 — 200-meter  receiving  tuner  of  the 
inductively  coupled  type  with  2 
multipoint  switches  on  the  pri- 
mary winding  and  a single  mul- 
tipoint switch  on  the  secondary 
winding. 

1 — Sliding  tube  variable  condenser. 
1 — Crystal  holder  with  a cat  whisker 
adjustment. 

1 — Fixed  condenser. 

1 — Pair  of  special  head  telephones. 

CABINET  NO.  3— 

6 — Red  Seal  dry  cells. 

CABINET  NO.  4— 

6 — Red  Seal  dry  cells. 

Convenient  connecting  leads  are  sup- 
plied for  connecting  together  the  various 
cabinets. 

The  induction  coil  of  the  transmitting 
set  is  fitted  with  a special  high  speed 
interrupter  giving  a 
current  output  of  un- 
usual volume,  in  fact 
the  set  connected  to  an 
amateur  aerial  of  .0003 
microfarads  indicated 
a current  flow  of  ij4 
amperes — all  that  can 
be  expected  of  a small 
transmitting  set. 

The  amateur  experi- 
menter accustomed  to 
receiving  tuners  ordi- 
narily supplied  to  the 
amateur  field  for  200 


To  enable  the  experimenter  to  mount 
his  own  “pet'  crystals,  the  crystal  cup 
has  been  left  empty.  Crystals  such  as 
silicon,  galena,  molybdenite,  cerusite, 
etc.,  are  the  ones  that  probably  will  be 
used. 

Apparatus  of  this  type  is  highly  recom- 
mended for  organizations  desiring  a 
small  transmitting  and  receiving  outfit, 
for  it  is  the  only  type  of  apparatus  that 
can  be  employed  where  there  is  no  source 
of  alternating  current. 

The  range  of  this  equipment  varies 
widely,  depending  upon  local  conditions, 
such  as  the  height  and  length  of  trans- 
mitting aerial,  the  nature  of  the  ground 
connections  and  the  topography  of  the 
surrounding  country,  but  under  favor- 
able conditions,  with  an  aerial  having  a 
fundamental  period  of  190  to  200  meters, 
16  miles  have  been  covered,  which  range 
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may  be  increased  considerably  by  the  ad- 
dition of  a sensitive  vacuum  valve  de- 
tector. It  should  be  kept  in  mind,  how- 
ever, that  the  set  was  designed  for  trans- 
mitting and  receiving  over  a distance  of 
five  miles,  and  with  the  proper  aerial  and 
earth  connections  should  easily  make 
good. 

At  the  military  camp  a spot  may  ordi- 
narily be  located  where  an  aerial  can  be 
swung  in  the  trees,  but  whatever  the  type 
of  aerial  support,  it  is  recommended  that 
an  antenna  of  the  flat  top  type  be  em- 
ployed having  2 or  4 wires  spaced  about 
2 feet  apart.  A T type  of  aerial,  100 
feet  in  length,  is  excellent  for  the  pur- 
pose. 

If  possible,  the  station  should  be 
erected  where  contact  can  be  made  with 
damp  earth,  and  the  actual  lead  contacts 


or,  at  a slight  additional  cost,  the  buyer 
may  purchase  a small  buzzer  testing  out- 
fit complete,  mounted  in  a box,  with  bind- 
ing posts  for  immediate  use. 

In  adjusting  the  transmitting  appara- 
tus of  these  sets,  the  amateur  should  ad- 
just to  secure  a high  pitched  note  rather 
than  a long  spark  discharge  of  irregular 
pitch.  With  the  average  aerial  it  is  of 
no  value  to  lengthen  the  gap  beyond  one- 
quarter  inch.  It  is  of  course  understood 
that  the  barbed  wire  fence  has  insufficient 
insulation  to  be  employed  as  a transmit- 
ting aerial,  but  that  it  functions  extreme- 
ly well  as  a receiving  aerial. 

When  the  batteries  furnished  with 
these  sets  are  fresh,  a good  spark  can  be 
obtained  with  a single  set  of  dry  cells 
connected  to  the  primary  terminals  of 
the  induction  coil,  but  when  they  indi- 


The  receiving  cabinet  weighs  only  five  pounds,  yet  has  an  effective  range  of  500  miles 


from  the  portable  sets  to  the  earth 
should  be  short  and  of  heavy  copper 
wire.  Two  5-foot  sections  of  iron  or 
brass  pipe,  driven  to  a considerable  depth 
in  the  earth,  should  give  sufficient  con- 
tact surface.  Experiment  has  proven, 
however,  that  a surface  ground,  consist- 
ing of  galvanized  iron  wire  netting,  is  the 
most  effective,  particularly  if  spread  di- 
rectly underneath  the  antenna  wires. 

Of  unquestioned  utility  is  a buzzer 
tester  in  determining  the  requisite  degree 
of  sensibility  of  the  receiving  detector. 
For  these  sets  two  alternatives  are  of- 
fered. There  is  sufficient  space  in  the 
receiving  cabinet  to  mount  a small  buz- 
zer, a terminal  of  which  can  be  connect- 
ed to  one  of  the  leads  of  the  local  de- 
tector circuit  (a  connection,  of  course, 
must  be  made  from  an  external  battery), 


cate  signs  of  exhaustion  another  set  can 
be  connected  in  parallel.  After  both  sets 
of  batteries  have  become  fairly  well  ex- 
hausted, they  can  be  connected  in  series 
and  the  entire  apparatus  will  function  at 
its  normal  rate  over  a considerable 
period. 

In  making  use  of  the  transmitting 
equipment  considerable  attention  is  given 
to  the  earth  connection.  A single  piece 
of  gas  pipe,  five  or  six  feet  in  length, 
driven  in  moist  earth,  cannot  be 
considered  having  sufficient  conductivity 
to  allow  the  transmission  of  sig- 
nals to  any  distance.  Several  pipes 
should  be  driven  in  the  earth  to  a con- 
siderable depth  and  connected  in  parallel. 
As  a substitute  four  or  five  copper  wires 
can  be  spread  over  the  surface  of  the 
earth  directly  under  the  flat  top  portion 
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of  the  transmitting  aerial.  If  this 
pacity”  earth  has  the  dimensions  of  the 
flat  top  portion  good  results  are  obtained. 

Considering  the  receiving  apparatus, 
the  single  turn  switch  for  the  primary 
winding  is  the  one  located  at  the  bottom 
of  the  small  switchboard,  while  the  up 
per  switch  cuts  in  groups  of  ten  turns  at 
a time.  To  increase  the  inductance  value 
of  this  circuit  both  switches  are  turned 
in  the  direction  of  the  hands  of  a 
The  inductance  of  the  secondary  winding 
is  also  increased  by  turning  this 
switch  clockwise. 

The  experimenter  should  keep 
clearly  in  mind  that  these  sets 
have  a maximum  adjustment  of 
600  meters  and  were  primarily 


designed  for  operation  at  wave-  The  transmitter  is  less  than  a foot  square  in  size , 
lengths  between  150  and  450  but  sends  a message  16  miles 


meters. 


A portable  mast  for  the  pack  set  can 
easily  be  constructed  of  six  or  seven  6- 
foot  sections  of  spruce,  the  bottom  one 
being  about  2^/2  inches  in  diameter,  and 
the  top  one  tapering  to  r y*  inches  in  di- 
ameter. The  joints  should  be  lapped  by 
about  18  inches,  being  fitted  with  iron 
sockets  permanently  bolted  to  the  top  of 
one  section,  into  which  the  base  of  the 
next  section  above  fits  snugly.  This 
mast  may  be  supported  by  two  sets  of 
guy  wires,  of  four  wires  each,  one  set 
being  attached  to  the  center  of  the  mast 
and  the  second  set  about  1 foot  from  the 
top.  Iron  or  wooden  anchors  may  be 
driven  about  30  feet  from  the  base  of 
the  mast  and  equi-distantly  spaced.  No. 
12  iron  wire  will  do  for  the  guys. 

It  is  recommended  that  each  field  sta- 
tion be  fitted  with  two  of  these  masts 
separated  by  about  100  feet  and  that 
there  be  suspended  between  them  a two, 
three  or  four  wire  aerial  of  aluminum 
wire  with  the  lead-ins  attached  to  the 
center.  The  spreaders  should  be  made 
of  a bamboo  pole  which  can  be  pur- 
chased from  any  supply  house  dealing  in 
fishing  rods. 

During  field  maneuvers  it  is  custom- 
ary to  have  a powerful  station  at  head- 
quarters by  means  of  which  instructions 
can  be  transmitted  to  the  various  divi- 


aerial  of  the  permanent  station  must  be 
small  enough  so  that  it  can  be  placed  in 
resonance  with  the  shorter  wave-length 
used  by  the  field  station.  Hence  care 
should  be  taken  to  have  an  aerial  of  about 
the  same  dimensions  as  that  employed 
for  the  portable  set. 

A powerful  portable  field  set  for  head- 
quarters may  be  made  up  by  the  follow- 
ing pieces:  10-inch  induction  coil  (now 
on  sale  by  the  Marconi  Company)  the 
type  D storage  cell  unit  of  30  volts  and  a 
type  A transmitting  key.  The  spark  gap 
should  be  connected  directly  in  series 
with  the  antenna  system,  no  condensers 
or  tuning  coils  being  required.  If,  how- 
ever, the  phenomenon  of  resonance  is  to 
be  taken  into  account  and  it  is  desired  to 
emit  a sharp  wave,  then  an  oscillation 
transformer  should  be  purchased  or  con- 
structed. It  will  be  found  by  experiment 
that  with  a flat  top  aerial  erected  in  the 
trees  and  having  a length  of  at  least  150 
feet,  this  apparatus  will  transmit  to  a 
distance  of  15  to  30  miles,  depending 
upon  the  receiving  apparatus  at  the  re- 
ceiving station  and  the  dimensions  of  the 
receiving  aerial.  Care  should  be  taken 
not  to  have  the  emitted  wave  of  the  per- 
manent station  in  excess  of  the  possible 
adjustment  at  the  receiving  tuner  of  the 
field  station. 


sions  in  the  open  field.  However,  if 
care  is  not  taken  in  the  design  of  this 
station  it  will  not  be  able  to  receive  from 
the  field  equipment.  The  receiving 


A considerably  more  powerful  field 
set  could  be  requisitioned  if  one  of  the 
members  of  the  military  organization 


possesses  a motorcycle  with  a side 
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car.  The  basket  of  the  side  car 
should  be  removed  from  the  chassis 
and  a floor  of  1%  Inch  planking 
substituted.  A complete  transmitting 
set  of  » k.w.  capacity  should  then 
be  mounted  on  this  base  adn  set  into 
position  for  immediate  operation.  Pos- 
sibly the  alternating  current  generator 
could  be  mounted  on  the  base  and  by 
means  of  a short  chain  drive,  driven  by 
the  motor-cycle  engine.  Owing  to  the 
vibration  of  the  engine  it  is  not  desirable 
to  mount  the  receiving  apparatus  on  the 
same  base,  but  it  can  be  carried  there 
during  transportation  and  then  mounted 
on  a small  portable  table  or  camp  stool. 
The  side  car  should  be  fitted  with  clamps 
for  strapping  on  the  portable  mast. 
With  an  equipment  of  this  type  the  en- 
tire apparatus  can  be  moved  from  point 
to  point  with  considerable  dispatch  and, 
owing  to  the  power  available,  it  should 
prove  more  efficient  than  with  dry  cell 
sets. 

The  receiving  station  at  the  headquar- 
ters should  be  fitted  with  some  form  of 
the  vacuum  valve  amplifier  to  insure 
against  loss  of  signals  from  the  field  sta- 
tion. The  field  receiving  set,  however, 
should  be  simple,  free  from  all  compli- 
cated adjustments  and  yet  sufficiently 
sensitive  to  receive  signals  from  head- 
quarters. In  this  manner  two-way  com- 
munication is  easily  possible  because, 
even  though  the  receiving  equipment  at 
the  field  station  is  not  sensitive,  the  in- 
creased power  available  at  the  permanent 
station  makes  up  for  the  lack  of  sensi- 
tiveness. 

For  ordinary  maneuvering,  tuned 
transmitting  circuits  should  be  avoided. 
With  the  spark  gap  of  the  transmitting 
system  connected  directly  in  series  with 
the  aerial  wires,  it  is  not  necessary  to 
tune  two  circuits  to  resonance,  to  radiate 
energy.  The  value  of  this  arrangement 
will  be  immediately  understood  by  those 
who  have  had  previous  experience  with 
radio  telegraph  equipment. 

The  Military  Committee  of  the  Na- 
tional Amateur  Wireless  Association 
has  arranged  to  supply  to  the  amateur 
field  with  military  portable  sets  entirely 
practical  for  short  distance  work.  A 
number  of  experiments  will  be  made  to 
determine  the  range  of  these  sets  and 
information  accordingly  supplied. 


RELAY  LINES  IN  THE  MIDDLE 
WEST 

It  may  be  of  interest  to  your  readers  to 
know  that  a 5-kw.  spark  set  was  installed 
at  NAJ  (Naval  Station,  Lake  Bluff,  111.), 
and  it  has  been  in  operation  since  June 
16.  Under  the  supervision  of  the  Navy 
Department  six  relay  lines  or  routes,  as 
they  are  designated,  are  radiating  in  as 
many  directions  from  NAJ,  having  been 
made  up  through  the  medium  of  amateur 
stations  throughout  the  Middle  West. 

A system  of  drills  has  been  inaugurat- 
ed as  follows: 

At  6:30  P.  M.  of  each  Tuesday  and 
Friday,  test  messages  are  sent  out  by 
NAJ,  which  are  copied  and  relayed  by 
the  stations  of  the  several  routes  and  the 
results  obtained  at  each  station  reported 
back  to  headquarters.  Every  Sunday 
morning  the  stations  of  each  route  trans- 
mit their  own  call  letters  for  a period  of 
five  minutes,  the  schedule  being  so  ar- 
ranged that  no  two  stations  on  a single 
route  send  at  one  time.  Since  it  has  been 
ordered  that  all  other  stations  on  a single 
route  are  to  listen  in  during  these  tests, 
calls  are  made  followed  by  a complete  re- 
port of  the  strength  of  signals,  which 
gives  a fairly  accurate  estimate  of  the 
efficiency  of  each  station.  During  these 
tests  stations  failing  to  respond,  either 
through  negligence  of  their  owners  or  in- 
efficiency, are  to  be  eliminated  from  the 
service.  All  reports  are  made  to  the  A 
station  of  each  route.  Reports  are  sub- 
mitted the  first  day  of  each  week. 

At  eleven  o'clock  each  night  NAJ 
sends  out  the  weather  report  for  the 
benefit  of  amateur  stations  on  the  several 
routes  in  Illinois,  Michigan,  Wisconsin, 
Minnesota,  the  Dakotas,  Nebraska,  Kan- 
sas and  Missouri.  The  work  has  prog- 
ressed to  such  an  extent  that  the  United 
States  Weather  Bureau  is  furnishing  the 
operators  of  those  stations  getting  the 
weather  reports  with  the  necessary 
blanks,  cards,  etc.,  including  card  hold- 
ers, for  the  purpose  of  posting  each  day 
the  weather  reports  as  they  are  received 
from  NAJ.  Lee  Henry,  Kansas. 


Detroit  is  now  the  headquarters  of 
the  United  States  radio  inspection  ser- 
vice for  the  eighth  federal  district. 
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The  Amateur  Marconi  Radio  Associa- 
tion, of  Troy,  N.  Y.,  is  planning  to 
provide  its  members  with  pennants  bear- 
ing the  Association's  initials.  The  pen- 
nants will  be  flown  from  the  aerials  of 
all  members. 

The  members  of  the  Association  are 
also  planning  to  erect  a temporary  aerial 
on  the  Y.  M.  C.  A.  roof.  A course  in 
instruction  has  been  inaugurated  and 
every  member  is  to  be  supplied  with  a 
textbook,  written  by  E.  E.  Bucher,  in- 
structing engineer  of  the  Marconi  Wire- 
less Telegraph  Company  of  America. 

Charles  Everingham,  of  Troy,  has  been 
appointed  to  send  out  weekly  bulletins. 
Stations  in  Albany  and  Schenectady  have 
been  designated  for  the  same  purpose. 


The  Wireless  Association  of  Atlantic 
City  held  a meeting  recently  at  its  office, 
314  Guarantee  Trust  Building.  Activi- 
ties for  the  coming  winter  radio  session 
were  outlined,  among  which  will  be  press 
service  sent  from  the  club  station,  “3if,” 
St.  Charles  place,  in  the  evening  from 
seven  o’clock  to  fifteen  minutes  after 
seven.  “QST”  will  be  sent  at  a speed  of 
about  ten  words  a minute.  The  regular 
business  meeting  will  be  held  the  first 
Wednesday  of  each  month  at  the  Asso- 
ciation’s office,  while  the  “general”  meet- 
ings will  be  held  at  the  club  station. 


Kansas  farmers  will  soon  receive  the 
weather  forecast  by  wireless  at  the  sta- 
tion nearest  their  postoffices  in  time  to 
go  out  on  the  early  morning  rural  route. 

J.  O.  Hamilton,  professor  of  physics, 
at  the  Kansas  State  Agricultural  College, 
has  installed  a service  which  will  be  ex- 
tended to  all  towns  asking  for  it.  He  re- 
ceives a special  Government  service,  in 
connection  with  the  college  work.  There 
are  several  hundred  amateur  wireless 
outfits  in  the  state. 

The  Government  forecast  is  tele- 
graphed from  Chicago  to  stations  in  all 
parts  of  the  Middle  West  every  morning 


Amateurs 

at  nine  o’clock.  From  the  central  sta- 
tions it  is  mailed  or  telephoned  to  some 
three  or  four  hundred  smaller  distrib- 
uting points.  By  using  wireless  no  delay 
will  result,  as  the  operator  of  the  radic 
station  can  transmit  the  forecast  instant- 
ly to  all  parts  of  the  state. 

Two  towns  have  already  placed  their 
names  on  Professor  Hamilton’s  calling 
list.  They  are  Logan,  Phillips  county, 
and  Bennington,  in  Ottawa  county. 
There  are  amateur  stations  in  nearly 
every  town  with  a high  school.  The 
operators  transmit  the  forecast  to  the 
central  office  of  the  telephone  company, 
and  the  farmers  receive  it  almost  as  soon 
as  the  station  in  Topeka,  the  section  cen- 
ter for  Kansas. 


Meetings  for  the  winter  season  of  the 
Washington  Radio  Club,  Trenton,  N.  J.. 
an  affiliated  organization  of  the  National 
Amateur  Association,  were  resumed  re- 
cently in  the  headquarters  in  the  Wash- 
ington Market  Building.  . 

• It  was  decided,  upon  motion  of  Mar- 
tin K.  Pillsbury,  the  president,  that  the 
club  should  participate  in  the  electrical 
exhibit  which  will  be  held  in  Trenton 
during  the  week  of  December  9.  Ar- 
rangements are  now  being  made  to  have 
a display  by  the  club  during  that  time. 

Weekly  meetings  will  be  held  each 
Thursday  evening.  A complete  Marconi 
receiving  set  and  a high-power  trans- 
mitter are  now  in  use  at  the  club,  besides 
a smaller  receiving  set  which  is  used  for 
work  among  amateurs  and  boats. 

At  the  last  meeting  several  of  the  mem- 
bers spoke  on  the  various  phases  of  wire- 
less telegraphy,  which  proved  most  inter- 
esting. A social  hour  followed  the  busi- 
ness and  practice  period. 


The  physical  science  department  of  the 
Wayne  (Neb.)  Normal  College  has  un- 
dertaken the  sending  of  wireless  messages 
twice  each  day.  The  purpose  is  to  give 
students  practice  in  handling  wireless  sta- 
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tions  and  to  give  schools  and  those  inter- 
ested in  science  an  opportunity  for  prac- 
tice in  receiving. 


A wireless  station  over  the  ocean  was 
opened  successfully  Friday  evening,  Oc- 
tober 27th,  by  the  Crescent  Bay  Radio 
Association  of  Santa  Monica,  Cal.,  by 
an  exchange  of  messages  with  the  U.  S. 
S.  South  Dakota,  which  was  anchored  in 
Santa  Monica  Bay.  The  new  home  of 


struments  had  been  installed  was  a 
greeting  to  the  battleship’s  crew  from 
the  people  of  Santa  Monica,  through 
the  secretary  of  the  Chamber  of  Com- 
merce. The  first  one  received  was  a 
reply  of  thanks  from  Arthur  McArthur, 
commander  of  the  ship,  and  an  invita- 
tion to  the  wireless  men  to  visit  it  next 
day. 

There  are  now  twenty-four  members 
in  the  Association,  which  has  only  re- 


T.  J.  P.  Shannon , president  of  the  Crescent  Bay  Radio  Association  of  Santa  Monica , Cal., 
sending  the  first  message  from  the  Association's  station 


the  Association  is  at  the  end  of  the 
Loof  amusement  pier  and  was  donated 
by  the  owner  of  the  pier,  C.  I.  D. 
Looff. 

The  wires  are  suspended  from  a flag 
pole  at  the  highest  point  on  a scenic 
railway  to  the  roof  of  the  station.  This 
feature  gives  it  a considerable  ad- 
vantage in  exchanging  messages  with 
coastwise  ships  and  for  other  long  dis- 
tance work. 

The  first  message  sent  after  the  in- 


cently  been  organized.  The  apparatus 
used  is  owned  by  members,  but  it  is 
planned  soon  to  purchase  instruments 
for  the  Association.  The  president  is 
T.  J.  P.  Shannon,  motorcycle  sergeant 
of  the  Santa  Monica  police  depart- 
ment, who  sent  and  received  the  first 
messages. 


The  Hoosier  Radio  Club  of  Philadel- 
phia, a new  organization,  is  a consolida- 
tion of  the  Hoosier  Radio  Club  and  the 
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Boy  Scout  Radio  Club.  F.  E.  Hamilton 
will  be  in  charge  and  F.  O.  Belzer,  scout 
executive,  will  represent  the  Boy  Scouts. 
An  efficient  receiving  station  has  been 
installed  in  the  Chamber  of  Commerce 
Building. 


At  a meeting  of  the  San  Francisco 
Radio  Club,  held  at  its  home,  50  Fred- 
erick street,  on  the  evening  of  October 
13th,  E.  W.  Stone,  United  States  Radio 
Inspector,  made  an  address  on  “Decre- 
ment.” He  explained  the  tuning  of  sets 
to  resonance  to  comply  with  the  radio 
law  and  declared  that  amateurs  should 
use  only  a short  aerial  without  the  aid  of 
a series  condenser  on  200-meter  work. 

H.  D.  Dickow,  president  of  the  club, 
has  arranged  for  a series  of  lectures  to 
be  delivered  to  its  members.  The  mem- 
bership of  the  organization  now  numbers 
fifty-six,  twenty  having  been  admitted  to 
the  club  recently.  A fifty-page  magazine, 
containing  the  proceedings  of  the  organ- 
ization will  be  issued  quarterly. 


The  Nassau  Radio  League  was  organ- 
ized at  a meeting  of  the  amateurs  of 
Freeport  and  Merrick,  L.  I.,  held  recent- 
ly at  the  headquarters  of  the  League,  8 
North  Main  street,  Freeport.  The  fol- 
lowing officers  were  elected  to  serve  un- 
til September  1,  1917. 

President, ♦ Thomas  F.  O'Brien;  vice- 
president,  Stephen  Carpenter;  secretary, 
Holmes  Swezey ; treasurer,  John  Mc- 
Cord. An  executive  committee,  consist- 
ing of  the  officers  and  Clifton  Weindeck, 
Stanley  Terry  and  Wilbur  Verity  was 
named. 

Business  meeting  of  the  club  will  be 
held  the  first  Friday  in  each  month  and 
code  practice  and  lectures  the  second, 
third  and  fourth  Fridays  in  each  month. 
Correspondence  is  requested.  Communi- 
cations should  be  addressed  to  the  secre- 
tary, 8 North  Main  street,  Freeport. 


The  amateurs  of  Essex,  Mass.,  met  re- 
cently at  the  station  of  Carl  G.  Ricks 
and  formed  the  North  Shore  Radio  As- 
sociation. The  following  officers  were 
elected : 

President,  Carl  G.  Ricks ; secretary 
and  treasurer,  John  F.  Hardy;  chief  op- 
erator, David  L.  Haskell,  Jr.;  radio  po- 
liceman, Walter  W.  Hammond.  A com- 


mittee to  take  charge  of  the  general  pro- 
motion of  the  affairs  of  the  Association 
has  been  formed.  Meetings  will  be  held 
on  Friday  evenings  when  topics  relating 
to  wifeless  will  be  discussed,  and  lectures 
by  the  members  delivered.  The  Associ- 
ation is  installing  a k.  w.  transmitter. 
Amateurs  in  Essex  and  the  vicinity  are 
invited  to  join  the  Association.  Corre- 
spondence should  be  addressed  to  the 
secretary. 

The  Wireless  Club,  of  Chatham,  N.  J., 
is  carrying  on  a campaign  for  new  mem- 
bers. It  offered  a receiving  condenser 
to  persons  joining  the  club  before  No- 
vember 10th. 


The  Nyack  (N.  Y.)  Y.  M.  C.  A.  Ra- 
dio Club,  which  was  organized  about  a 
year  ago,  held  its  regular  Tuesday  eve- 
ning meeting  in  the  Y.  M.  C.  A.  on  Oc- 
tober 17th.  The  following  officers  were 
elected  for  the  coming  year: 

President,  M.  V.  Bryant;  vice-presi- 
dent, W.  A.  Robertson,  Jr. ; secretary,  M. 
E.  Robertson;  treasurer,  E.  Hoffstatter. 

A receiving  set  has  been  installed  and 
the  purchase  of  a *4  k.  w.  sending  set  is 
now  being  considered.  M.  V.  Bryant 
and  M.  E.  Robertson  are  the  chief  op- 
erators. Correspondence  with  other  clubs 
is  invited.  It  should  be  sent  to  the  sec- 
retary, at  98  Piermont  avenue,  Nyack. 


The  Wireless  Club,  of  Worcester, 
Mass.,  met  on  October  18th  and  elected 
Warren  B.  Burgess,  of  Hyde  Park,  chief 
operator  in  charge  of  the  maintenance  of 
the  Tech  station.  Twelve  new  members 
were  voted  in  and  plans  were  discussed 
for  a series  of  talks  to  be  given  by  In- 
structor Carleton  D.  Haigis,  of  the  phys- 
ics department  on  the  theory  of  electric 
waves  and  other  subjects  interesting  to 
wireless  students.  The  president  was 
empowered  to  appoint  a committee  to 
draw  up  plans  of  a new  antenna  to  be 
erected  this  year. 


The  Wireless  Association  of  Atlantic 
City  has  called  its  members  together  for 
the  winter  session  with  the  following  as 
officers:  President,  Charles  Seymour; 

secretary,  Clarence  Cramer;  treasurer, 
N.  J.  Jeffries;  business  manager,  Earle 
Godfrey. 
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Business  meetings  are  held  the  first 
Wednesday  of  each  month  at  the  Asso- 
ciation’s office,  314  Guarantee  Trust 
Building.  General  meetings  for  experi- 
menting and  theoretical  discussion  are 
held  on  the  remaining  Wednesdays  of 
the  month  at  the  Association’s  station 
(3if),  St.  Charles  place.  The  Associa- 
tion will  be  pleased  to  hear  from  any 
of  the  radio  clubs  on  wireless  topics  for 
exchange  of  ideas  and  general  discussion. 
Correspondence  should  be  addressed  to 
the  secretary  of  the  Association's  office. 


The  Radio  Club  of  the  Young  Men's 
Christian  Association  of  Nyack,  held  its 
annual  meeting  on  October  10th,  and 
plans  for  the  winter  work  were  discussed 
The  following  officers  were  elected: 
President,  Marquis  Bryant;  vice-pres- 
ident, William  Robertson ; secretary, 
Merle  Robertson;  treasurer,  Earle  Hof- 
statter. 


Members  of  the  Topeka  (Kan.)  Radio 
Club  showed  their  willingness  to  offer 
their  services  and  the  use  of  their  radio 
instruments  to  the  Government  in  case  of 
need,  following  the  distribution  of  ap- 
plications to  join  the  volunteer  radio  op- 
erators’ reserve.  F.  G.  Howell,  head  of 
the  Topeka  naval  recruiting  station,  ad- 
dressed the  club  members  at  a recent 
meeting. 


The  Wireless  Club  has  been  formed  at 
the  Scotia  High  School,  Schenectady, 
N.  Y..  The  officers  are: 

President,  Erick  Green ; vice-president, 
Leonard  Reid ; secretary-treasurer,  Mor- 
rison Mulhall ; first  operator,  Roy  Peugh ; 
second  operator,  C.  Dougall. 


pose  of  giving  an  insight  into  the  pos- 
sibilities of  engineering  and  similar 
professions.  The  club  will  be 
equipped  with  a wireless  outfit  for  ex- 
perimental purposes.  It  will  meet  at 
the  University  Settlement,  184  Eld- 
ridge  street,  on  Sunday  afternoons  at 
five  o’clock.  The  organization  will  be 
under  the  direction  of  Jacob  C.  Holz- 
man,  Esq.,  C.  E.  Detailed  information 
can  be  obtained  at  the  Settlement. 


The  Western  High  School  Radio 
Club  of  Bay  City,  Mich.,  was  organ- 
ized in  October,  1915,  a wireless  set 
being  installed  under  the  supervision 
of  the  physics  instructor  in  the  physics 
laboratory.  Only  High  School  pupils 
are  eligible  for  membership.  Last  year 
the  club  gave  a “Wireless  Carnival,”  at 
which  experiments  in  static  electricity, 
a Tesla  transformer  made  by  members 
of  the  club,  and  miniature  wireless  and 
telegraph  sets  were  among  the  feat- 
ures. The  club  is  planning  to  repeat 
the  carnival  on  a larger  scale  this  year. 


In  a letter  to  the  editor  of  The  Wire- 
less Age,  Wendell  F.  Holst,  a member  of 
the  National  Amateur  Wireless  Associa- 
tion, who  went  to  the  Mexican  border 
with  Co.  A,  Illinois  Signal  Corps,  says: 
“During  our  stay  down  here  we  have 
done  some  very  good  radio  work  consid 
ering  the  equipment  we  have  to  work 
with.  The  sets  we  use  are  the  1912  % 
k.  w.,  500-cycle  type.  They  produce  a 
very  pleasing  tone  which  is  also  a good 
carrying  one  in  interference  and  static. 
Our  aerial  is  of  the  60-foot  high  four- 
wire  umbrella  type.  We  have  transmit- 
ted thirty-five  miles  under  the  poorest 
conditions  I have  known.” 


A club  has  been  organized  at  the 
University  Settlement,  New  York 
City,  to  study  the  non-technical  as- 
pects of  various  scientific  subjects. 
The  problems  of  wireless  telegraphy, 
engineering,  surveying  and  allied  sub- 
jects will  be  taken  up.  The  club  will 
afford  to  those  interested  in  these  sub- 
jects an  opportunity  for  informal  dis- 
cussion. It  will  further  serve  the  pur- 


The members  of  the  Hudson  City  Ra- 
dio Association  have  secured  rooms  at 
541  Central  Avenue,  Jersey  City,  N.  J., 
where  they  have  erected  a large  aerial 
and  a sensitive  receiving  outfit. 

Code  practice  is  given  every  night  to 
those  who  desire  it.  Lectures  on  how  to 
secure  an  operator’s  license  and  the  use 
of  the  vacuum  valve  will  be  given  shortly. 
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Election  of  permanent  officers  was  held 
recently.  The  following  were  elected 
President,  Joseph  F.  Grece ; vice-presi- 
dent, William  Biedenkapp ; financial  sec- 
retary, Frank  V.  Bremer ; recording  sec- 
retary, Clarence  Maves;  treasurer,  Wil- 
liam S.  Davidson. 

All  amateurs  in  Hudson  Country  are 
invited  to  join  the  Association.  Address 
Clarence  Maves,  90  Ferry  street,  Jersey 
City,  for  an  application  blank. 


messages  was  sometimes  delayed  sev- 
eral days.  So  a scheme  was  devised 
whereby  each  member  was  allotted  ten 
minutes  in  the  evening,  when  he  was 
sure  to  be  “on.”  These  ten-minute 
periods  were  printed  on  a “schedule 
card”  after  the  names  of  the  respective 
members,  one  card  being  posted  in  each 
club  station.  In  this  way  by  referring 
to  the  card  one  could  readily  find  the 
time  at  which  any  menuber  would  be 
“listening  in.” 


A San  Antonio  (Tex.)  amateur 
writes:  “There  is  mighty  little  going  on 
in  wireless  in  San  Antonio  among  the 
amateurs,  as  there  has  been  too  much  in- 
terference with  the  federal  station.  The 
Secret  Service,  the  police  and  even  the 
mail  carriers  are  looking  for  antennae. 
Those  who  persist  on  operating  their  sets 
are  arrested.” 


The  first  number  of  The  Suburban 
Radio  Journal,  published  monthly 
under  the  auspices  of  the  Suburban 
Radio  Club  of  Washington,  D.  C.,  has 
made  its  appearance.  It  announces  that 
amateurs  both  in  and  out  of  Washington 
can  obtain  copies  of  the  Journal  by  ad- 
dressing Charles  W.  Longfellow,  5515 
Potomac  avenue,  N.  W.,  Washington. 

The  Suburban  Radio  Club,  which  is 
affiliated  with  the  National  Amateur 
Wireless  Association,  was  formed  in 
the  autumn  of  1912,  the  first  meeting 
being  held  at  the  home  of  Howard 
Fellows.  Five  persons  were  present  and 
a constitution,  which  contained  many  of 
the  main  features  of  the  present  one, 
was  drafted.  In  1914  it  had  a member- 
ship of  fifteen.  At  this  time  it  was 
believed  advisable  to  buy  a wave- 
meter  capable  of  measuring  wave- 
lengths up  to  700  meters.  This  instru- 
ment was  so  popular  among  the  mem- 
bers that  it  was  decided  to  obtain  a 
hot  wire  ammeter.  About  this  time  it 
was  found  that  if  one  mlember  had  an 
important  message  for  another,  he 
must  trust  to  luck  to  find  in  his  station 
the  person  for  whom  the  message  was 
intended.  As  a result  the  delivery  of 


Statemedf  i>£  the  Ownership,  Management,  Circu- 
lation, etc.,  required  by  the  Act  of  Congress  of  August 
24,  1912.  of  The  Wireless  Age,  published  'monthly 
at  New  York,  N.  Y.,  for  Oct.  1,  1916. 


State  of  New  York,  \ „ . 
County  of  New  York,  f 


Before  me,  a Commissioner  of  Deeds  in  and  for 
the  State  and  county  aforesaid,  personally  appeared 
John  Curtiss,  who,  having  been  duly  sworn  accord- 
ing to  law,  deposes  and  says  that  he  is  the  business 
manager  of  the  Wireless  Age,  and  that  the  follow- 
ing is,  to  the  best  of  his  knowledge  and  belief,  a true 
statement  of  the  ownership,  management  (and  if  a 
daily  paper,  the  circulation),  etc.,  of  the  aforesaid 
publication  for  the  date  shown  in  the  above  caption, 
required  by  the  Act  of  August  24.  1912,  embodied  in 
section  448,  Postal  Laws  and  Regulations,  printed 
on  the  reverse  of  this  form,  to  wit.: 

1.  That  the  names  and  addresses  of  the  publisher, 
editor,  managing  editor,  and  business  managers  are: 

Publisher,  John  Curtiss,  460  Fourth  Avenue,  New 
York;  Editor,  J.  Andrew  White,  283  Broadway,  New 
York;  Managing  Editor,  J.  Andrew  White,  983 
Broadway,  New  York;  Business  Manager,  John  Cur- 
tiss, 460  Fourth  Avenue,  New  York. 

2.  That  the  owners  are:  (Give  names  and  ad- 
dresses of  individual  owners,  or,  if  a corporation,  give 
its  name  and  the  names  and  addresses  of  stock- 
holders owning  or  holding  1 per  cent  or  more  of  the 
total  amount  of  stock.)  John  Bottomley,  283  Broad- 
way, New  York. 

3.  That  the  known  bondholders,  mortgagees,  and 
other  security  holders  owning  or  holding  1 per  cent 
or  more  of  total  amount  of  bonds,  mortgages,  or 
other  securities  are:  (If  there  are  none,  so  state.) 
None. 

4.  That  the  two  paragraphs  next  above,  giving 
the  names  of  the  owners,  stockholders,  and  security 
holders,  if  any,  contain  not  only  the  list  of  stock- 
holders and  security  holders  as  they  appear  upon 
the  books  of  the  company  but  also,  in  cases  where 
the  stockholder  or  security  holder  appears  upon  the 
books  of  the  company  as  trustee  or  in  any  other 
fiduciary  relation,  the  name  of  the  person  or  corpor- 
ation for  whom  such  trustee  is  acting,  is  given;  also 
that  the  said  two  paragraphs  contain  statements  em- 
bracing affiant’s  full  knowledge  and  belief  as  to  the 
circumstances  and  conditions  under  which  stock- 
holders and  security  holders  who  do  not  appear  upon 
the  books  of  the  company  as  trustees,  hold  stock  and 
securities  in  a capacity  other  than  that  of  a bona 
fide  owner;  and  this  affiant  has  no  reason  to  believe 
that  any  other  person,  association,  or  corporation 
has  any  interest  direct  or  indirect  in  the  said  stock, 
bonds,  or  other  securities  than  as  so  stated  by  him. 


John  Curtiss. 


Sworn  to  and  subscribed  before  me  this  3d  day  of 
October,  1916. 

[seal.]  B.  M.  Swift. 


Commissioner  of  Deeds,  City  of  New  York.  Resid- 
ing in  New  York  County.  Certificate  filed  New  York 
County  No.  1202.  New  York  “Register  No.  17071. 
(My  commission  expires  April  20,  1917.) 
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Random  Thoughts  of  an  Old  Timer 

By  Lloyd  Manuel 


WE  have  in  our  town  a man  with 
brains  and  ability.  We  call  him, 
when  not  featuring  his  decisions  in  su- 
perlative terms,  the  Superintendent  of 
Wiring.  More  than  twelve  years  ago, 
when  I asked  him  if  I might  run  a tele- 
graph line  across  a trolley’s  right  of  way, 
he  turned  me  down.  That  proved  his 
wisdom.  If  he  hadn’t  turned  me  down, 
I probably  would  be  on  the  shelf  now  as 
far  as  wireless  is  concerned.  And  the 
art  thereby  might  have  suffered.  Per- 
haps it  has  suffered  anyhow;  but  that 
isn’t  the  story. 

You  see,  it’s  this  way.  With  the  aid, 
counsel  and  support  of  a chum,  I had 
decided  to  get  a telegraph  line  across 
that  trolley,  but  when  we  were  refused 
permission  to  cross,  we  swore  by  all  that 
is  good  and  holy  that  we  would  estab- 
lish communication  in  some  way.  We 
started  to  do  it  by  wireless. 

I began  by  getting  together  a lot  of 
hay  wire.  This  was  easy;  my  brother 
at  the  time  ran  a livery  stable.  It  was 
finally  all  patched  together,  after  rtiany 
trials  and  tribulations.  Then  I nailed  a 
broom  handle  on  one  end  of  my  wood- 
shed. This  was  the  mast.  Two  clothes 
pins  served  for  spreaders  and  the  com- 
pleted cage  was  about  a foot  long,  each 
wire  separated  by  about  an  inch.  Such 
is  the  ignorance  of  youth. 

For  a station,  I commandeered  my 
brother’s  hen-house,  after  evicting  the 
hens.  This  of  course  made  my  brother 
peeved,  but  to  his  credit  be  it  said  that 
he  did  not  block  the  progress  of  science. 
As  a matter  of  fact,  he  remarked  that 
my  experimenting  might  lead  to  great 
things,  and  proceeded  to  sell  the  hens. 
As  may  well  be  imagined,  this  good  word 
and  action  nearly  overwhelmed  me ; since 
then,  however,  there  has  come  the  dis- 
turbing conclusion  that  his  magnanimity 
had  some  relation  to  his  needing  money 
about  that  time. 

I bored  an  inch  hole  in  the  roof  of  the 


house  for  an  antenna  lead-in,  and  in- 
serted the  neck  of  a soda-water  bottle, 
after  punching  a hole  through  the  bot- 
tom of  the  bottle.  One  of  my  mother's 
saucers  ornamented  the  top  of  this  dig- 
nified and  formidable  arrangement,  and 
my  insulator  was  complete.  It  looked 
quite  like  a commercial  product.  Even 
though  it  wasn’t  the  most  efficient  insula- 
tor ever  constructed,  it  was  the  joy  of 
my  heart  for  some  little  time. 

After  getting  the  lead-in  through,  I 
commenced  to  realize  that  a real  outfit 
should  have  instruments.  I had  no  more 
idea  what  the  instruments  were  like  than 
I had  knowledge  of  Chinese  script. 

So,  I hied  myself  to  the  public  library 
and  procured  a book  which  gave  a lay- 
man’s account  of  the  Marconi  apparatus. 
I didn’t  understand  the  whole  write  up, 
but  dimly  realized  that  I must  have  a 
coherer  and  a relay. 

I swapped  my  air  rifle  for  a relay.  The 
coherer — embryo  inventors  please  note — 
I made  as  follows : 

First  I took  a bottle  and  filed  the  neck 
off;  this  was  the  glass  tube.  For  plugs 
I took  two  small  corks  and  covered  them 
with  tinfoil.  Then  I went  junking! 

After  raising  rags,  bones  and  bottles 
worth  fifteen  cents,  I sold  out.  I filed 
enough  silver  off  the  dime  to  partly  fill 
the  space  between  the  plugs  and  mixed 
’em  with  a few  nickel  shavings  from  the 
five  cent  piece.  This  was  my  mixture, 
and  the  end  of  my  finances.  After 
mounting  this  “Busy  Bertha’’  on  a base, 
my  coherer  was  complete. 

To  decohere,  I quietly  removed  the 
electric  bell  from  the  house,  leaving  as 
a substitute  my  little  dollar  motor  with 
a fan  attached.  Over  this  fan  I placed 
a bell  so  that  when  the  fan  revolved  it 
would  hit  the  tongue  of  the  bell  and 
cause  it  to  ring. 

I connected  the  “instruments”  and 
tried  for  about  a week  to  get  signals. 
Sometimes  I thought  that  there  was 
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something  doing,  but  more  often.  . . . 

Then  a friend,  a real  electrician,  who 
had  seen  the  aerial  harzarded  a guess  that 
I was  using  a microphonic  detector.  Not 
having  the  least  idea  in  the  world  what 
that  was,  I denied  the  allegation.  He 
then  told  me  of  the  Massey  microphone. 
I scouted  around  under  the  electric  light 
pole  on  the  comer,  found  several  car- 
bons and  fixed  up  a microphone.  Then 
I was  stuck.  I had  to  have  a telephone 
receiver.  Nothing  could  be  done  with- 
out a 'phone. 

I went  junking  again.  With  the  mon- 
ey procured  by  three  days'  work,  I 
bought  a long  receiver,  second-hand. 

I possessed,  at  this  time,  a little  box 
of  tools,  presented  to  me  by  that  genial 
and  mythical  old  gentleman,  Saint  Nicho- 
las. I dumped  all  the  tools  out  of  the 
box  and  mounted  the  carbons  on  the  top. 
I had  an  eye  for  the  esthetical,  so  in  or- 
der that  things  might  look  quite  orthodox 
and  beautiful,  I bummed  some  twisted 
pair  and  wired  this  wonderful  instrument 
up  as  per  instructions  received  from  the 
before-mentioned  electrician  friend. 

I hadn’t  listened  for  more  than  five 
minutes,  when — wonder  of  wonders! — 
the  contraption  began  to  buzz ! My 
chest  swelled  with  pride.  I ran  out  of 
the  place  with  more  agility  than  ever  an 
occupant  (hens  included),  had  left  it 
before. 

Into  the  house  I dashed  and  breath- 
lessly informed  my  parents  that  I was 
some  boy;  that  I was  designed  for  a 
more  useful  place  than  the  reformatory. 
To  better  impress  the  achievement  upon 
my  five  brothers  and  two  sisters,  I an- 
nounced that  I was  headed  for  the  scien- 
tific class.  Verily,  I believe  in  all  truth 
that  I felt  that  day  greater  than  Sir 
Oliver  Lodge. 

With  what  I considered  becoming 
modesty,  I permitted  them  all  to  listen- 
in,  gravely  informing  them  that  the  sig- 
nals which  they  heard  emanated  from  a 
station  about  five  hundred  miles  away. 
I afterwards  got  to  know  that  spark  very 
well,  and  had  I told  them  five  hundred 
feet,  my  chances  of  getting  to  heaven 
would  now  be  brighter. 

But  allowing  the  family  to  listen  helped 
some,  for  they  all  clubbed  in  and  bought 


me  a dinky  little  quarter- inch  Rhumkorf 
coil,  which  I hooked  up. 

I now  started  to  learn  the  code.  In 
those  days  Morse  was  used  more  exten- 
sively than  the  Continental.  I took  the 
bell  which  I had  used  on  the  coherer  set, 
hitched  it  up  in  series  with  a battery 
and  a strap  key  made  from  a piece  of 
barrel  hoop  and  a round  headed  screw. 
I then  started  in  to  practice. 

At  night  I took  this  outfit  in  upon  the 
kitchen  table  and  sat  up  sending  to  my- 
self until  some  unspeakable  hour,  when 
my  father  would  appear  with  fire  in  his 
eye  and  a slipper  in  his  hand,  and  make 
me  sashay.  My  code  practice  would  then 
be  finished  on  my  brother's  shins — he 
slept  with  me,  poor  soul — until  I fell 
asleep.  After  a while  I was  able  to  han- 
dle about  five  words  a minute. 

I will  never  forget  the  day  when  the 
government  station  answered  my  signals. 
They  reduced  their  speed  to  such  an  ex- 
tent that  I could  read  them.  My  sign 
was  GR.  “GR  GR  GR,"  they  said,  “if 
you  don't  stop  operating  that  coil,  you 
Will  find  yourself  in  the  jug  shortly."  I 
answered  by  sitting  on  the  key.  I was 
such  a nice  boy! 

My  first  receiving  tuning  coil  was 
made  from  a portiere  pole  wound  with 
No.  18  annunciator  wire.  This  was  in- 
serted in  the  aerial  circuit,  in  series. 
Meanwhile,  the  house  bell  had  been  shorn 
of  its  wire  and  discontinued.  Such  tri- 
fles as  annunciators  for  callers  could  not 
be  allowed  to  stand  in  the  way  of  scien- 
tific research;  the  coil  added  materially 
to  my  range. 

The  next  thing  that  comes  to  mind  is 
the  fact  that  a friend  of  mine  had  seen 
a silicon  detector.  He  informed  me  that 
he  had  seen  a detector  that  worked  with- 
out battery.  I promptly  told  him  that 
the  operator  had  been  stringing  him. 
But  I set  out  to  find  out  about  it,  and 
soon  got  hep  to  a piece  of  a fused  sili- 
con. What  an  improvement!  Imme- 
diately I threw  the  microphone  into  the 
junk-heap;  it  was  a thing  of  the  past. 

Then  I left  school  and  got  a job  driv- 
ing a grocery  wagon,  at  the  fabulous  sum 
of  five  dollars  per  week.  As  a promul- 
gator of  the  quardruped,  I was  not  what 
is  called  a success,  my  mind  being  con- 
stantly on  the  wireless.  If  a customer 
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ordered  a pound  of  coffee,  I was  sure  to 
bring  a barrel  of  flour.  Anyway,  at  the 
end  of  nine  weeks,  the  inevitable  hap- 
pened; I got  fired.  Not,  however,  until 
I had  saved  enough  money  to  buy  my- 
self a good  head  set  and  a decent  aerial. 

Immediately,  I erected  a fifteen-foot 
mast  on  my  house  and  a thirty- footer  on 
my  woodhouse,  a large  edifice  of  its  kind 
with  a chimney.  Since  the  erection  of 
that  mast,  the  chimney  has  never  been 
seen.  I may  say  in  confidence  that  the 
chimney  was  used  as  a fulcrum  to  raise 
the  mast.  How  myself  and  my  brother 
ever  managed  to  raise  that  pole  is  beyond 
me.  But  raise  it  we  did,  amidst  the 
slangy  protestations  heaped  upon  my,  so 
to  speak,  innocent  head  by  a battered  and 
torn  brother. 

One  neighbor  asked  me  if  I had  erected 
a pigeon  trap;  and  I now  see  the  justifi- 
cation of  the  question.  Marconi  himself 
never  used  more  wire  in  a single  aerial. 

There  is  nothing  like  a decent  aerial  to 
make  a boy  proud,  I reflected. 

Dilapidated  though  the  station  be, 
Antenna  you're  a joy  to  me. 

With  the  advent  of  these  improve- 
ments, my  range  was  immediately  in- 
creased to  about  a hundred  miles.  So 
satisfied  was  I then,  that  for  want  of 
something  better  to  do,  I went  to  work  as 
a carpenter's  helper.  On  this  job,  I re- 
ceived nine  bones  a week,  and  between 
the  fact  that  I was  a real  scientific  ex- 
plorer and  a youth  of  means,  I acquired 
a swelled  cranium.  So  I started  to  stick 
signs  up  in  my  station,  making  patent 
the  fact  that  I was  not  running  an  in- 
formation bureau  and  that  I was  con- 
trolling 3,500  volts  in  my  transmitter. 
Soon  I had  little  kids,  in  short  trousers, 
and  big  kids  who  should  have  been 
dressed  in  pinafores,  on  my  trail. 

They  all  wanted  a set,  and  I was  in- 
vited in  all  manner  of  ways  to  aid  them. 
Feeling,  in  my  egotism,  that  I could  up- 
hold the  reputation  of  a consulting  en- 
gineer, I elected  to  assist  anyone  who 
would  pass  over  the  formidable  sum  of 
ten  cents.  I had  one  customer  on  this 
basis.  I was  an  information  bureau,  after 
all. 

Finding  that  the  cash  proposition 
didn't  go,  I opened  my  heart  and  became 
a king  to  the  kids.-  But,  O my,  when  I 


think  of  some  of  the  answers  that  I 
handed  out,  I feel  that  shooting  is  too 
good  for  me. 

The  electrolytic  detector,  the  car- 
borundum, the  magnetic,  the  perikon, 
the  galena  and  many  others  were  tried  in 
their  turn.  I had  good  success  with  all 
the  different  types. 

Now,  so  far  as  the  personal  remini- 
scence thing  is  concerned,  it  is  time  for 
me  to  cease  firing. 

My  experience  has  been  that  the  youth- 
ful enthusiast  is  not  willing  to  start  sim- 
ply, and  let  his  instruments  grow  with  his 
knowledge.  Yet  this  is  unquestionably 
the  best  way  to  get  a good  fundamental 
knowledge  of  the  subject,  and  will  make 
for  success  every  time. 

At  the  present  time  I use  the  vacuum 
valve.  Combined  with  this  I have  a 
good  loose  coupler,  doughnut  type,  a 
2,000-ohm  pair  of  phones,  two  variables 
and  a loading  coil.  I reside  in  Rhode  Is- 
land and  get  Guantanamo,  Cuba  in  good 
shape.  Figure  that  out  on  your  sliding 
scale.  I have  received  Pensacola  when 
using  a crystal,  and  a single  straightaway 
wire,  200  feet  long  and  forty  feet  high. 

My  radio  set  has  kept  me  in  many 
nights,  when  I probably  would  have 
otherwise  been  out  wasting  my  time  on 
the  street  corner.  So  seriously,  it  is  a 
real  thing  to  be  interested  in.  How  bet- 
ter can  a fellow  spend  his  loose  change 
than  by  becoming  acquainted  with  this,  a 
most  interesting  field  of  study  that  has 
been  opened  by  Marconi  and  the  great 
men  who  have  contributed  to  the  art. 

So  boys,  men,  aye  and  girls,  go  to  it. 


It  has  been  announced  that  a new 
wireless  station  will  be  erected  at 
Ooresater,  Norway.  The  station, 
which  is  designed  for  communication 
with  connecting  links  in  other  parts  of 
Europe,  will  have  masts  300  feet  in 
height. 


A wireless  call  for  help  from  R.  R. 
Buck,  navy  radio  operator  at  Diamond 
Shoals  Lightship,  who  had  been  taken 
suddenly  ill,  caused  the  dispatch  of  the 
destroyer  Cushing  from  the  Norfolk 
navy  yard  to  the  ship  on  the  night  of 
November  8 with  a physician  and  a sub- 
stitute operator. 
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The  wireless  truck  of  the  New  York  Police  Department's  Military  Signal  Corps  passing 

down  Fifth  avenue  in  the  recent  parade 

Police  Preparedness  in  New  York 

What  the  Police  Department  Has  Ac- 
complished in  Military  Preparation  for 
Home  Defense  and  the  Participation  of 
the  Signal  Corps  in  the  Recent  Parade 


NEW  YORK  had  a chance  on  Oc- 
tober 17  to  see  its  police  sol- 
diers. They  marched  down  Fifth  av- 
enue, khaki  clad,  2,500  strong,  with  all 
their  accoutrements  of  war.  From  the 
reviewing  stand  in  front  of  the  library 
at  Forty-second  street  the  Mayor,  Po- 
lice Commissioner  Woods,  and  many 
others  watched  them  swing  past.  Ev- 
ery man  in  the  line  had  attended  the 
military  training  camps  of  the  Police 
Department  at  Fort  Wadsworth  last 
summer,  and  the  purpose  of  the  parade 
was  to  demonstrate  to  the  public  the 
result  of  that  training. 


The  olive  drab  khaki-clad  columns 
marched  out  of  the  Seventh  Regiment 
Armory  in  command  of  Chief  Inspect- 
or Max  Schmittberger,  shortly  after  1 
o'clock.  The  men  were  formed  into 
two  regiments  of  three  battalions  each. 
The  Police  Department  band  headed 
the  first  regiment. 

Next  came  the  Signal  Corps,  com- 
manded by  Acting  Captain  McKenzie, 
of  the  Telegraph  Bureau.  The  op- 
erators were  transported  in  a police 
motor  patrol  wagon.  A wireless  mast 
reached  toward  the  sky,  while  signal 
Hags  fluttered  at  the  front  and  rear  of 
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the  patrol.  The  wireless  transmitter 
was  working  continually,  keeping  up  a 
buzzing  that  could  be  plainly  heard 
fifty  feet  away. 

Back  of  the  Signal  Corps  came  two 
glittering  rapid  fire  guns  from  the  po- 
lice boat  Patrol.  The  rapid  fire  bat- 
tery was  commanded  by  Lieutenant 
Edward  B.  Mulronney,  with  half  a doz- 
en stalwart  men  dragging  a gun  along 
each  curbstone.  Following  came  the 
machine  gun  company  under  Lieuten- 
ant H.  A.  Taylor.  It  looked  about  as 
businesslike  a unit  as  was  in  the  par- 
ade. There  were  eight  machine  guns 
in  as  many  small  automobiles.  Each 
gun  was  mounted  on  a tripod  and  stood 
in  the  tonneau,  with  two  men  in  the 
rear  seat  and  two  men  in  the  front  seat. 

The  men  presented  a soldierly  ap- 
pearance as  they  passed  the  review-: 
ing  stand  with  “eyes  right,”  the  of- 
ficers with  their  right  hands  at  the 
brims  of  their  hats.  They  marched 
with  a springly  step  and  nearly  every 
rookie  looked  in  fit  condition. 

There  were  old  men  leading  com- 
panies who  a few  years  ago  would 
have  been  doubtful  whether  military 
training  could  have  been  carried  out 
in  the  Police  Department.  There  were 
others  in  the  line  who  had  received 
their  first  military  training  in  the  Span- 
ish-American  War.  Indeed,  the  par- 
ade seemed  to  emphasize  the  passing 
of  the  old  style  policeman,  who  grew 
stout  on  the  job,  and  as  a class  fur- 
nished a subject  for  the  cartoonist  and 
joke  writer. 

The  military  camp  has  become  a per- 
manent part  of  police  training.  The 
men  carried  guns,  and  the  only  evi- 
dence that  they  were  members  of  the 
department  were  the  badges  pinned  to 
each  drab  shirt. 

Among  those  in  the  reviewing  stand 
were  Mayor  and  Mrs.  Mitchel,  Com- 
missioner and  Mrs.  Woods,  Magistrate 
Barlow,  Major  General  Daniel  Apple- 
ton,  Ambassador  James  D.  Gerard, 
Senator  M.  M.  Coronado  of  Cuba, 
Secretary  to  the  Mayor  Theodore 
Rousseau,  Secretary  to  the  Police  Com- 
missioner Henry  J.  Case  and  the  fol- 
lowing officers  from  the  Artillery 
Corps  at  Fort  Wadsworth : Colonel 


Bartlett,  Major  Kilbourne,  Major  Mar- 
tindale,  Captains  Eddy,  Gilmore  and 
Campbell  and  Lieutenants  Easterday 
and  Waddell. 

The  automobile  wireless  equipment 
of  the  Signal  Corps  excited  comment 
all  along  the  line  of  march.  It  carried 
a 20-foot  mast  set  in  the  frame  of  the 
machine  and  grounded  on  the  chassis; 
an  8-wire  aerial  with  5-foot  spreaders 
extended  to  a short  mast  12  inches 
above  the  roof,  giving  an  antenna  14 
feet  long.  The  transmitter  consisted 
of  a Marconi  10-inch  coil  operated  by 
three  24-volt  storage  batteries  and  in- 
cluded the  standard  equipment  of  the 
Marconi  auxiliary  sets,  oscillation 
transformer,  stationary  gap  and  acces- 
sories. The  receiving  tuner  was  of 
crystal  detector  type  equipped  with 
three  sets  for  phones  for  the  operators 
carried.  The  wave-length  tuning  was 
300  meters. 


A representative  of  The  Wireless 
Age  was  invited  to  “listen  in”  as  the 
truck  stood  in  front  of  the  armory  be- 
fore the  parade.  The  Marconi  sta- 
tion at  Wanamaker's  could  be  heard 
very  plainly  and  signals  from  Sea  Gate, 
just  outside  New  York  harbor,  were 
easily  read.  This  reception  clearly  in- 
dicated the  practicability  of  using  the 
motor  truck  apparatus  at  any  place 
within  the  60-square-mile  area  of  Man- 
hattan and  the  Bronx.  With  a coun- 
terpoise under  the  truck  frame,  as  is 
now  proposed,  the  transmission  range 
could  be  brought  up  to  25  miles,  en- 
abling communication  to  be  estab- 
lished with  any  point  in  the  five  bor- 
oughs of  the  city. 

Sergeant  Charles  E.  Pearce,  in- 
structor in  wireless  to  the  police,  ex- 
plained the  proposed  uses  of  the  auto- 
mobile station.  “It  is  equally  valu- 
able as  a civic  asset  as  it  is  obviously 
an  indispcnsiblc  military  equipment,” 
he  said.  “While  the  truck  as  it  stands 
today  represents  a mobile  means  of 
quick  communication  should  New 
York  be  invaded  and  its  police  instant- 
ly become  soldiers,  the  Department  ex- 
pects to  demonstrate  that  automobiles 
equipped  with  wireless  are  of  great 
value  in  emergencies,  such  as  riots  or 
serious  fires  when  the  telephone  might 
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be  put  temporarily  out  of  commission. 
The  motor  truck  can  always  be  kept 
in  readiness  and  be  sent  direct  to  any 
locality  that  felt  its  need.  Of  course, 
the  wireless  equipped  automobile  is 
merely  an  auxiliary  station,  but  so,  for 
that  matter,  is  the  entire  system  of  po- 
lice wireless  which  the  Department 
is  planning.  Radio  telegraphy  to  us 
means  insurance  of  communication 
with  any  point  in  the  city,  should  the 
hour  come  when  all  the  wires  are 
down.  As  there  is  no  telegraph,  we 
are  now  considering  establishing  a 
wireless  station  at  Fire  Headquarters 
to  serve  as  an  auxiliary  to  the  tele- 
phone. 

“The  New  York  Police  Department 
will  thus  soon  be  ready  to  cope  with 
any  emergency  that  may  arise  to 
threaten  the  safety  of  New  York.” 

How  ably  the  problem  of  safeguard- 
ing the  interests  of  its  citizens  is  being 
studied  was  demonstrated  by  a visit  to 
Police  Headquarters.  By  a compre- 
hensive system  of  laying  out  the  city 
in  zones  and  establishing  innumerable 
points  of  contact  with  all  quarters,  sec- 
tions and  sub-sections,  it  is  believed 
that  10,000  policemen  could  be  mobil- 
ized in  any  threatened  district  within 
three  or  four  hours.  The  headquarters 
staff  has  prepared  data  for  dealing  with 
every  contingency  and  wireless  plays  a 
prominent  part  in  the  various  schemes 
for  protection. 

The  practical  usage  of  the  headquar- 
ters set  was  illustrated  during  the 
writer’s  visit  to  that  station.  Chief  In- 
spector Schmittberger  came  in  person 
to  the  operating  room  to  inquire  the 
weather  conditions  prevailing  off  the 
coast  just  outside  New  York  harbor, 
which  would  influence  the  movements 
for  the  day  of  the  harbor  police  boat 
Patrol.  Communication  with  the  Mar- 
coni station  at  Sea  Gate  returned  the 
weather  observations  before  the  Chief 
had  left  for  his  desk. 

The  class  in  instruction  which  was 
inaugurated  with  eight  members  has 
now  grown  to  thirty-five  and  the  school 
will  continue  all  winter  without  inter- 
ruption. Those  who  have  passed  the 
examination  and  secured  government 
licenses  are : Lieutenants  George  H. 


Quackenbos,  John  A.  Altenbach  and 
William  H.  Van  Keuren,  Sergeant 
Charles  E.  Pearce  and  Patrolmen 
Michael  C.  Moroney,  George  T.  Valen- 
tine, George  Wolf,  Emil  Kepko  <tnd 
John  F.  Murphy.  Others  in  the  class 
are:  Sergeants  Charles  P.  Vosburg  and 
Harry  Kahl  and  the  following  patrol- 
men : John  E.  Hanley,  Charles  Gaul, 
Harry  Upham,  William  R.  Black,  John 
Seymour,  William  Hughes,  James  J. 
Ward,  John  W.  Ray,  Frederick 
Schwartz,  John  F.  Ward,  Russell  Mc- 
Kee, William  J.  Gaffney,  William  E. 
Northrop,  William  J.  Ferrick,  Robert 
C.  Jewett,  Francis  X.  Madden,  John  J. 
Mahoney,  Patrick  J.  Driscoll  and  John 
A.  Lovett. 


RADIUM  AND  WIRELESS  IN  AN 
EXPERIMENT 

The  European  war  interrupted  the  ex- 
periments that  a young  man  was  con- 
ducting near  Berlin,  but  in  order  that 
other  scientists  might  take  up  his  work 
and  carry  it  to  a conclusion,  his  experi- 
ments have  been  described  in  the  Elektro- 
technische  Zeitschrift.  He  was  endeav- 
oring to  carry  out  a theory  that  the  pres- 
ence of  radium  causes  a definite  and  re- 
markable action  upon  a wireless  station. 

The  first  experiments  were  carried  on 
indoors,  with  an  antenna  consisting  of  a 
small  wooden  rod,  upon  which  wire  was 
loosely  wound.  With  the  receiving  in- 
struments adjusted,  he  placed  a tube  con- 
taining 50,000  units  of  radium  salts  near 
the  wooden  rod.  Immediately  he  could 
hear  the  buzzing  of  distant  signals  which 
the  apparatus  was  unable  to  detect  other- 
wise. 

Encouraged  by  this  success,  he  carried 
on  his  experiments,  using  a full-sized  out- 
door antenna,  or  aerial.  With  a delicate 
measuring  instrument  known  as  the  gal- 
vanometer, he  discovered  that  the  pres- 
ence of  the  radium  tube  near  the  aerial 
wires  would  cause  an  appreciable  current 
of  electricity  to  flow.  But  when  the  ra- 
dium tube  was  attached  to  the  wires  at 
their  mid-point,  reception  of  signals  was 
found  impossible,  even  with  the  most 
sensitive  of  ear  receivers.  Technically 
speaking,  it  was  found  that  the  presence 
of  radium  under  certain  conditions  short- 
ened the  wave  length. 
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VESSELS  RECENTLY  EQUIPPED  WITH  MARCONI  APPARATUS 


Names 


Owners 


Call  Letters 


Lysefjord 
S/Y  May 
Tug  Wellington 
Brynhilda 
Epson 

Tug  Britannia 
Tug  J.  W.  Thomp- 
son 

Niels  Nielsen 
Hanna  Nielsen 
Luise  Nielsen 
Stolt  Nielsen 
Washington 
Golaa 


Huddleston  Marsh  Mahogany  Co. 
J.  R.  De  Lamar. 

Cook-Cummer  Steamship  Co. 
Brynhilda  Shipping  Corporation. 
Furness,  Withy  & Co. 

Bay  Steamship  Co.,  of  America. 

Bay  Steamship  Co.,  of  America. 
B.  Stolt  Nielsen. 

B.  Stolt  Nielsen. 

B.  Stolt  Nielsen. 

B.  Stolt  Nielsen. 

IT.  Waalmann. 

Fridtjof  Siegwarth. 


LHL  (provisional) 
KZI 
KMR 
KIO 
ERH 
KXS 

KXT 

(Unassigned) 
(Unassigned ) 
(Unassigned) 

( Unassigned ) 
(Unassigned) 
(Unassigned) 


CHANGE  IN  NAVAL  CENSORS 

A meeting  of  bankers  of  New  York 
City  was  held  on  October  30th,  to  protest 
against  an  order  issued  by  Lieutenant 
Charles  R.  Clark,  U.  S.  N.,  as  naval  cen- 
sor of  wireless  messages  stationed  at  the 
Sayville,  L.  I.,  station,  directing  them  to 
send  him  their  secret  code  key.  After- 
wards other  bankers  received  from  Com- 
mander David  W.  Todd,  U.  S.  N.,  Di- 
rector of  Naval  Communication,  a ruling 
in  answer  to  previous  protests  from  them 
concerning  the  Clark  order.  He  coun- 
termanded the  order. 

Almost  simultaneously  with  the  news 
of  Commander  Todd’s  action  came  de- 
spatches from  Washington  announcing 
that  Lieutenant  Charles  R.  Clark  and 
Lieutenant  Keep,  the  naval  censor  at 
Siasconsett,  had  been  relieved  from  duty 
by  order  of  Admiral  Benson  and  that 
Lieutenant  vj.  C.  Clark  had  been  ordered 
to  Sayville.  The  reason  for  these  changes 
was  not  stated. 

Lieutenant  Charles  R.  Clark  some  time 
ago  asked  bankers  to  send  him  their 
private  cipher  key  before  their  messages 
could  be  transmitted.  The  bankers  al- 
ready had  filed  with  the  censor  their 
private  codes.  But  the  “secret  cipher” 
which  this  order  required  is  used  to  “au- 
thentic” money  messages.  It  is  employed 
as  a safeguard  against  fraud  by  anyone 
who  might  obtain  a copy  of  the  code  and 
use  it  to  transmit  unauthorized  messages 
by  which  transfers  of  money  might  be 
effected.  It  was  explained  to  Comman- 
der Todd  by  bankers  that  these  keys  were 


held  by  them  as  sacred  as  signatures. 

Commander  Todd  replied  that  he  un- 
derstood their  position  thoroughly.  He 
proposed  that  the  bankers  give  guaran- 
tees by  signing  affidavits  to  that  effect 
when  using  secret  key  words  and  num- 
bers in  the  future.  To  this  the  bankers 
agreed. 


NEW  DISTANCE  RECORD 

Marconi  Operator  A.  J.  Costigan,  of 
the  Floridian,  reports  a new  long  distance 
record. 

The  Floridian  left  San  Francisco  for 
Sydney,  Australia,  on  July  13th;  from 
that  date,  up  to  and  including  July  31st, 
the  vessel’s  position  was  transmitted  to 
San  Francisco.  With  a single  exception, 
these  position  reports  were  received  di- 
rectly at  the  Marconi  Hillcrest  Station, 
near  San  Francisco,  up  to  a distance  of 
5,227  miles. 

The  Floridian  is  equipped  with  the 
standard  Marconi  2 k.  w.,  500  cycle  panel 
set.  The  current  consumption  at  the 
transformer  did  not  exceed  1,600  watts 
up  to  2,600  miles  and  at  5,200  miles  the 
power  consumed  was  2,600  watts.  Cos- 
tigan says  the  San  Francisco  signals  were 
audible  up  to  some  3,000  miles. 


THE  SHARE  MARKET 

New  York,  November  8. 
Bid  and  asked  quotations  to-day : 
American,  3% — 3%  ; Canadian,  2 — 
2j4  ; English,  common,  15 — 19;  Eng- 
lish, preferred,  T4 — 18. 
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Queries  Answered 

Answers  will  be  given  in  this  department  to  questions  of  subscribers,  covering  the  full 
range  of  wireless  subjects,  but  only  those  which  relate  to  the  technical  phases  of  the  art  and 
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diagrams  are  necessary  they  must  be  on  a separate  sheet  and  drawn  with  India  ink.  Not 
more  than  five  questions  of  an  individual  can  be  answered.  To  receive  attention  these  rules 
must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 


V.  J.  S.t  Allston,  Mass.,  inquires: 

Ques. — (i)  Please  tell  me  the  greatest  pos- 
sible length  of  the  flat  top  portion  of  a two- 
wire  aerial  that  can  be  used  for  the  wave- 
length of  200  meters  where  the  vertical  lead- 
ins  are  50  feet  and  the  height  of  the  aerial 
from  the  ground  is  60  feet? 

Ans. — (1)  The  flat  top  cannot  exceed  80 
feet  in  length.  With  these  dimensions  the  nat- 
ural wave  length  will  be  about  175  meters,  and 
with  the  secondary  winding  of  the  oscillation 
transformer  in  series  the  wave-length  of  200 
meters  can  be  obtained. 

Ques. — (2)  Please  give  the  number  of 
plates,  with  dimensions  8 inches  by  10  inches, 
for  a condenser  to  be  immersed  in  oil  and  to 
have  a capacity  of  .008  microfarad.  These 
plates  are  to  be  connected  in  parallel.  With 
this  connection  will  the  glass  be  able  to  with- 
stand the  voltage  of  13,200  volts? 

Ans. — (2)  If  you  cover  the  8 by  10  plates 
with  foil,  6 inches  by  8 inches,  each  plate  will 
have  an  approximate  capacitance  of  .00066 
microfarad.  Twelve  plates  connected  in  par- 
allel will  give  the  required  value  of  capacity. 
Unless  a very  good  grade  of  glass  is  obtained, 
they  will  not  withstand  this  potential ; conse- 
quently you  will  require  48  plates,  24  con- 
nected in  parallel  in  each  bank  and  the  two 
banks  connected  in  series. 

Ques. — (3)  What  is  the  best  arrangement 
to  use  as  a container  for  these  plates  and 
what  is  the  best  grade  of  oil  that  can  be  pur- 
chased for  insulating  purposes?  Where  can 
I obtain  it? 

Ans. — (3)  A metal  tank  will  do.  providing 
the  precaution  is  taken  to  thoroughly  insulate 
the  plates  from  the  bank.  If  a local  oil  dealer 
can  supply  you  with  Swan  & Finch’s  Special 
Atlas  AA  Oil,  it  is  to  be  preferred. 

* * * 

E.  W.  B.,  Alta,  Iowa,  inquires : 

Ques. — (1)  What  is  the  approximate  wave- 
length of  an  aerial  400  feet  in  length,  65  feet 
in  height,  composed  of  a single  wire  having 
a 50- foot  lead-in? 

Ans. — Ci)  The  wave-length  of  this  system 
is  approximately  700  meters. 

Ques.— (2)  How  may  this  wave-length  be 
reduced  to  receive  signals  from  amateur  sta- 
tions? 


Ans. — (2)  The  aerial  is  too  long  for  the 
reception  of  amateur  signals  at  the  wave- 
length of  200  meters.  The  largest  aerial  that 
you  can  employ  for  this  work  is  one  of  the 
T type,  comprising  one  or  two  wires  no  feet 
in  length,  approximately  50  or  60  feet  in  height 
with  the  lead-in  wires  attached  to  the  center. 

Ques. — (3)  What  is  the  comparative  sensi- 
tiveness of  the  crystaloi  and  the  vacuuhi  valve 
detector  ? 

Ans. — (3)  We  have  no  exact  quantitative 
data,  but  the  vacuum  valve  detector  is  con- 
sidered more  sensitive  than  the  crystaloi. 

Ans. — (4)  We  cannot  tell  the  possible  wave- 
length adjustment  of  your  loading  coil  with- 
out more  complete  data  concerning  the  man- 
ner in  which  it  is  wound 

Your  query  concerning  the  running  of  a 
ground  wire  from  the  top  of  the  65- foot 
wooden  pole  to  the  earth,  is  not  thoroughly 
understood  and  consequently  no  reply  can  be 
given. 

* * * 

G.  S.,  Los  Alto,  Cal.,  inquires : 

Ques. — ( 1 ) Is  there  39.39  feet  in  one  meter? 

Ans. — (1)  No.  39.37  inches  arc  the  equiva- 
lent of  one  meter. 

Ques. — (2)  Should  you  obtain  a shock  if 
you  place  your  finger  on  the  secondary  wind- 
ing of  an  oscillation  transformer  during  send- 
ing? I do  not  get  a shock  from  mine. 

Ans. — (2)  It  would  seem  from  the  state- 
ment further  on  in  your  queries,  that  you 
have  employed  your  body  as  a radiation  in- 
dicator and  while  it  has  not  proved  fatal  in 
your  particular  case,  we  would  not  advise  a 
repetition  of  the  test  with  all  types  of  appa- 
ratus. You  may  find  that  the  capacity  of 
ycur  body  is  not  sufficient  to  carry  the  cur- 
rent. Of  course  if  you  stand  on  an  insulating 
material  you  will  not  receive  a severe  shock 
from  the  secondary  winding  of  any  oscillation 
transformer,  but  should  you  by  chance  be 
standing  upon  earth  or  upon  a conductor  con- 
nected to  the  earth  you  would  probably  soon 
be  aware  of  the  fact. 

Ques. — (3)  How  can  T determine  where  to 
place  the  primary  and  secondary  clips  on  my 
oscillation  transformer  in  order  to  obtain  the 
best  results? 
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Ans. — (3)  Lacking  a hot-wire  ammeter  con- 
nected in  the  antenna  circuit,  you  had  better 
place  these  clips  on  different  positions  and 
have  a nearby  receiving  station  listen  in  until 
the  signals  come  the  loudest.  For  example: 
Set  the  clip  for  the  antenna  circuit  at  a defi- 
nite point  on  the  helix  and  then  shift  the  clip 
from  the  closed  circuit  until  the  distant  sta- 
tion obtains  the  loudest  signals.  With  the 
hot-wire  ammeter  connected  in  series  with  the 
antenna  circuit  or  a small  glow  lamp,  you  can 
adjust  the  position  of  these  clips  until  you 
get  the  greatest  value  of  antenna  current  as 
indicated  by  a brilliant  glow  of  the  lamp. 

Ques. — (4)  How  can  I measure  the  sec- 
ondary amperage  of  a spark  coil  and  the  volt- 
age? 


to  be  arranged  by  means  of  switches  so  that 
they  can  be  connected  to  either  circuit. 

Ans. — (1)  Your  question  is  comprehensive, 
but  by  following  closely  the  accompanying  dia- 
gram you  will  obtain  the  desired  result.  The 
necessary  connections  from  one  tuner  to  the 
other  can  be  effected  by  means  of  four  double- 
pole double-throw  knife  blade  switches.  On 
the  right  hand  side  of  the  drawing  we  have  in- 
dicated the  complete  circuit,  comprising  the  nec- 
essary loading  inductances  for  an  oscillating 
vacuum  valve,  and  call  your  attention  par- 
ticularly to  the  coil,  L-f,,  through  which  the 
wing  and  grid  circuits  are  coupled.  This  coil 
should  be  rather  long,  approximately  20  inches 
in  length,  6 inches  in  diameter,  and  wound 
closely  with  No.  30  S.  S.  C.  wire.  The  slider, 


Ans. — (4)  The  amperage  can  be  measured 
by  connecting  a small  milli-ammeter  in  series 
with  the  winding.  The  voltage  is  best  meas- 
ured by  the  jump  spark  method,  a table  for 
which  is  given  in  the  “Naval  Manual  of  Wire- 
less Telegraphy”  for  1915.  Two  sharp  needle 
points  can  be  mounted  on  a base  and  sepa- 
rated by  a certain  distance.  They  are  then 
connected  in  shunt  to  the  secondary  winding 
and  the  gap  widened  out  until  all  sparking 
ceases.  By  observing  the  length  of  the  gap, 
reference  can  be  made  to  the  table  and  the 
secondary  voltage  approximately  determined. 
* * * 

S.  W.  H.,  Williamsport.  Pa.,  inquires : 

Ques— (1)  Please  publish  a diagram  of 
connections  for  a damped  and  undamped  wave 
receiver,  employing  a 15.000-meter  and  a 3,000- 
meter  inductively-coupled  receiving  tuner,  the 
former  for  undamped  waves,  the  latter  for 
damped  waves.  Please  include  in  this  circuit 
a vacuum  valve  and  arrange  it  so  that  it  can 
be  switched  to  either  tuner.  The  circuit  is 
also  to  contain  a crystaloi  detector  as  an  auxil- 
iary for  damped  waves.  The  telephones  arc 


T,  should  be  arranged  to  include  just  a few 
turns  of  the  circuit. 

To  make  use  of  an  oscillating  vacuum  valve 
for  the  longer  wave-lengchs,  throw  the  switch- 
es, A and  B,  to  the  right  and  switch  C to  the 
ieft. 

If  it  is  desired  to  use  a 3,000-meter  tuner 
iti  connection  with  the  crystaloi  detector, 
throw  switches  A,  B and  C to  the  left.  To 
use  the  vacuum  valve  in  connection  with  a 
3,000-meter  tuner,  the  switches,  A and  B,  re- 
main in  the  left  position,  but  the  switches  C 
and  D are  thrown  to  the  right.  With  this 
connection  the  sliding  contact  on  the  coil,  L-5, 
should  be  placed  at  the  zero  position.  Com- 
plete dimensions  for  the  various  coils  of  this 
tuner  have  been  published  in  previous  issues 
of  The  Wireless  Age  and  also  in  the  book 
“How  to  Conduct  a Radio  Club  ” 

* * * 

F.  C.  S.,  Washington,  1).  C. : 

An  amateur  residing  in  Washington,  D.  C., 
should  have  no  difficulty  in  receiving  sig- 
nals from  t^g  Arlington  Station.  Aftei 
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reading  your  communication  we  believe  that 
you  do  not  fully  understand  the  difference  be- 
tween an  undamped  wave  receiving  set  and 
a damped  set.  The  diagram  of  connections 
which  you  have  attached  to  your  query  is 
quite  correct  and  will  give  good  results,  but 
you  had  first  better  decide  for  yourself  on 
the  type  of  circuit  best  suited  to  your  work. 
For  example : a receiving  set  particularly 
suitable  for  the  reception  of  signals  from 
Nauen,  Sayville,  Hanover,  Tuckerton,  etc., 
will  not  be  efficient  on  the  shorter  range  of 
wave-lengths  unless  it  is  fitted  with  a special 
set  of  dead-end  switches,  thereby  completely 
disconnecting  the  unused  portions  of  the  in- 
ductance. You  had,  therefore,  better  con- 
struct a receiving  tuner  for  the  reception  of 
spark  signals  with  a maximum  adjustment  of 

3,000  meters  and  the  second  equipment  for 
adjustment  to  waves  inclusive  of  10,000  me- 
ters. Complete  -circuits  for  both  types  are 
given  in  the  book  “How  to  Conduct  a Radio 
Club”  and  if  you  will  follow  instructions  care- 
fully you  should  have  a set  that  will  respond 
uniformly.  Note  the  September,  1916,  issue 
of  The  Wireless  Age,  in  the  series  “How  to 
Conduct  a Radio  Club,”  which  contains  a num- 
ber of  diagrams  applicable  to  long  and  short 
distance  receiving  apparatus. 

The  Arlington  tuner  described  in  the  Janu- 
nary,  1916,  issue  of  the  National  Amateur 
Wireless  Association  Bulletin  should  give 
good  results  on  wave-lengths  between  600  and 

3,000  meters  and  the  fact  that  you  do  not  even 
obtain  fair  signals  seems  to  indicate  there  is 
an  error  in  the  circuit  at  some  point. 

* * * 

E.  B.  J.,  Newark,  N.  J.,  inquires : 

Ques. — (1)  With  a two-slide  tuning  coil 
primarily  constructed  fer  the  reception  of 
wave-lengths  of  1,600  meters,  I am  able  to 
hear  the  signals  of  the  Arlington  station.  Do 
you  think  it  is  possible  that  this  tuner  is  in 
reality  adjustable  to  the  wave-length  of  2,500 
meters? 

Ans. — (1)  It  is  quite  likely  that  the  upper 
range  of  this  receiving  tuner  is  much  greater 
than  you  suppose  and  consequently  it  can  be 
placed  in  resonance  with  Arlington;  or  again 
it  may  be  that  you  employ  a very  close  de- 
gree of  coupling  between  the  primary  and  sec- 
ondary circuits  and  the  apparatus  responds  by 
reason  of  forced  oscillations. 

Ques. — (2)  Please  give  the  fundamental 
wave-length  of  an  antenna  consisting  of  four 
No.  16  copper  wires,  50  feet  in  length  and  40 
feet  in  height,  with  a lead-in  of  70  feet. 

Ans. — (2)  The  fundamental  wave-length  is 
approximately  165  meters. 

Ques. — (3)  Would  you  recommend  a i-inch 
or  2-inch  induction  coil  with  above  described 
aerial  ? 

Ans. — (3)  Either  size  may  be  employed.  A 
slightly  greater  range  will  be  obtained  with  a 
2-inch  coil. 

Ques. — (4)  Please  give  the  dimensions  of  a 
condenser  suitable  to  a i-inch  coil  or  a 2-inch 
coil. 


Ans. — (4)  The  dimensions  of  the  condenser 
for  induction  coils  vary  widely,  depending  to 
a large  extent  upon  the  action  of  the  vibrator, 
such  as  the  speed  of  interruption,  etc.  Ordi- 
narily one  or  two  plates  of  glass,  5 inches  by 
7 inches,  covered  with  tinfoil  4 inches  by  6 
inches,  connected  in  parallel,  will  give  the 
right  capacity'.  The  maximum  allowable  value 
is  in  the  neighborhood  of  .0005  microfarad. 

The  correct  value  of  capacity  for  a given 
coil  is  best  determined  by  experiment,  but  you 
can  rest  assured  that  it  will  be  less  than  .0005 
microfarad. 

* * * 

J.  C.  L.,  Jr.,  Baltimore,  Md.,  inquires: 

Ques. — (1)  Would  an  inductively-coupled 
receiving  tuner  of  the  following  dimensions 
be  efficient?  The  primary  winding  is  8 inches 
in  diameter,  24  inches  in  length,  wound  with 
No.  24  D.  C.  C.  wire.  The  secondary  winding 
is  7 inches  in  diameter,  24  inches  in  length, 
wound  with  No.  26  D.  C.  C.  wire.  What  is 
the  possible  wave-length  adjustment? 

Ans. — (1)  This  receiving  tuner  is  easily  re- 
sponsive to  the  wave-length  of  10,000  meters. 

Ques. — (2)  Are  the  coils  of  this  tuner  of 
the  right  dimensions  for  use  with  an  oscillat- 
ing vacuum  valve? 

Ans. — (2)  Yes,  but  additional  coils  are  re- 
quired in  the  local  telephone  circuit  for  reso- 
nance. The  correct  dimensions  for  these  coils 
arc  given  in  the  book  “How  to  Conduct  a 
Radio  Club.” 

Ques. — (3)  How  long  should  the  coils  of 
this  receiving  tuner  be  for  a wave-length  of 

15,000  meters? 

Ans. — (3)  With  a variable  condenser  con- 
nected in  shunt  to  the  secondary  winding  and 
a few  turns  of  inductance  added  in  the  an- 
tenna circuit,  the  present  tuner  will  respond 
to  wave-lengths  of  15,000  meters.  The  actual 
dimensions  for  the  loading  coil  depend  upon 
the  dimensions  of  the  antenna  with  which  it 
is  to  be  used. 

Ques. — (4)  How  can  I calculate  the  total 
area  of  the  2 plates  in  a condenser  to  have  a 
capacity  of  .005  microfarad  and  another  of 
.001  microfarad?  I also  require  a third  con- 
denser to  have  a capacity  of  1 microfarad. 

Ans. — (4)  To  calculate  the  capacity  for 
these  condensers  use  the  following  formula, 
namely : 

K A 2248 

C = 

T X io° 

Where  C = the  capacity  of  microfarads. 

A = the  area  of  the  dielectric  in  use 
in  square  inches. 

T = the  thickness  of  the  dielectric  in 
inches. 

K = the  dielectric  constant  of  the  in- 
sulating medium. 

For  glass  K varies  from  6 to  9;  for  paraf- 
fine paper  2:  for  air  1 or  unity. 

This  formula  is  only  approximate  owing  to 
the  wide  variation  in  the  dielectric  constant 
of  the  different  grades  of  insulating  material. 
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You  have  not  stated  in  your  query  whether 
you  desire  the  dimensions  for  a variable  con- 
denser or  for  one  of  fixed  capacity. 

The  condenser  of  i microfarad  capacity 
usually  consists  of  two  long  sheets  of  tinfoil, 
separated  by  a thin  piece  of  paraffine  paper, 
and  you  will  find  it  as  cheap  to  purchase  one 
of  these  as  to  construct  ii. 

Ques. — (5)  What  should  be  the  wave-length 
of  the  small  variometer  described  in  the  N.  A. 
W.  A.  bulletin  for  January,  1916,  if  it  is  used 
as  a receiving  tuner?  How  can  I change  the 
dimensions  to  attain  the  wave-length  of  600 
meters  ? 

Ans. — (5)  We  do  not  understand  the  query. 
How  do  you  intend  to  employ  this  variometer 
as  a receiving  tuner?  Do  you  expect  to  con- 
nect it  in  series  with  the  antenna  circuit  and 
shunt  across  it  a fixed  stopping  condenser  and 
a crystalline  detector?  If  so,  the  variometer 
will  alter  the  wave-length  of  the  antenna  cir- 
cuit about  300  meters,  the  actual  variation  of 
course  depending  upon  the  constants  of  the 
aerial.  A larger  range  of  inductance  values 
would  be  obtained  with  a variometer  wound 
with  No.  32  S.  S.  C.  wire. 

* * * 

C.  L.,  North  Adams,  Mass.,  inquires: 

Ques. — (1)  I have  an  aerial  composed  of 
three  strands  of  antenium  wire,  57  feet  in 
length  and  50  feet  in  height,  the  wires  being 
spaced  ilA  feet  apart.  The  lead-in  is  20  feet 
in  length.  What  is  the  approximate  capacity 
of  this  aerial? 

Ans. — (1)  The  natural  wave-length  is  ap- 
proximately 195  meters  and  the  capacity  about 
.00025  microfarad. 

Ques. — (2)  I have  an  E.  I.  Company,  Jr., 
tuning  coil  which  has  metal  bars  for  support- 
ing the  windings.  Do  these  bars  deduct  from 
the  efficiency  of  the  set? 

Ans. — (2)  No. 

* * * 

W.  J.,  Jr.,  Louisville,  Ky.,  inquires: 

Ques. — (1)  What  is  the  natural  wave-length 
of  a 2-wire  aerial,  125  feet  in  length,  50  feet 
in  height,  with  a lead-in  of  35  feet? 

Ans. — (1)  The  fundamental  wave-length  is 
approximately  330  meters 
Ques. — (2)  Which  is  the  more  efficient,  a 
a-stranded  antenium  wire  or  a T-strand  cop- 
per wire,  for  receiving  purposes? 

Ans. — (2)  We  do  not  understand  whether 
you  refer  to  an  antenna  comprising  4 wires  as 
compared  with  one  containing  a single  wire 
or  whether  the  antenna  wire  is  made  up  of 
four  twisted  strands.  Good  results  can  be  ob- 
tained on  a single  wire  aerial  in  receiving,  but 
most  amateurs  prefer  a 2 or  4-wirc  equipment. 

Ques. — (3)  How  can  the  aerial  mentioned 
in  my  first  query  be  reduced  to  the  wave- 
length of  200  meters  without  decreasing  the 
dimensions? 

Ans. — (3))  A short  wave  condenser  will 
r.ot  reduce  the  natural  wave-length  of  this 
system  to  200  meters  and  consequently  you 
had  better  cut  down  the  flat  top  portion  to  a 
length  of  no  feet  and  afterward  attach  the 
lead-in  wires  to  the  center. 


Ques. — (4)  Please  give  the  dimensions  for  a 
% k.w.  open  core  transformer. 

Ans. — (4)  The  core  should  be  16  inches  in 
length,  2 inches  in  diameter  composed  of  a 
bundle  of  soft  iron  wires.  The  primary  wind- 
ing contains  two  layers  of  No.  14  double  cot- 
ton covered  B & S gauge  magnet  wire.  The 
winding  is  14  inches  in  length  and  is  insulated 
tiom  the  secondary  winding  by  Empire  cloth 
of  several  thicknesses. 

The  secondary  winding  comprises  ten  sec- 
tions, each  of  which  is  $y2  inches  in  diameter 
and  i%  inches  in  thickness,  and  is  wound 
with  No.  30  or  No.  32  single  silk  covered  wire. 
The  various  sections  should  be  separated  by 
fibre  or  micanite  washers  to  prevent  sparking 
between  them.  This  transformer  is  prefer- 
ably immersed  in  oil. 

Ques. — (5)  Please  give  a description  and 
the  dimensions  of  a condenser  for  a k.w. 
transformer. 

Ans. — (5)  For  the  wave-length  of  200  me- 
ters, the  capacity  cannot  exceed  .008  micro- 
farad. Eight  plates  of  glass  14  inches  by  14 
inches,  covered  with  tinfoil,  12  inches  by  12 
inches,  the  glass  being  % of  an  inch  in  thick- 
ness, will  give  about  the  required  value  of  ca- 
pacity. Four  plates  should  be  connected  in 
Pc.rallel  in  each  bank  and  two  banks  finally 
connected  in  series. 

* * * 

J.  F.  D.,  New  York  City,  inquires : 

Ques. — (1)  What  is  the  approximate  wave- 
length of  an  aerial  composed  of  a single 
strand  of  No.  14  phosphor  bronze  wire,  1,000 
feet  in  length,  150  feet  in  height  at  one  end 
and  sloping  down  to  80  feet  at  the  lower  end, 
with  a lead-in  of  25  feet? 

Ans. — (1)  The  wave-length  is  approximate- 
ly i,5oo  meters. 

Ques. — (2)  If  this  aerial  were  increased  to 
two  wires  instead  of  one,  what  would  be  the 
change  in  wave-length? 

Ans. — (2)  It  would  have  but  a slight  effect 
cn  the  wave,  probably  increasing  it  by  about 
75  meters. 

Ques. — (3)  Approximately  what  is  the  pos- 
sible wave-length  adjustment  with  an  induc- 
tively-coupled receiving  tuner  the  primary 
winding  of  which  is  6 inches  in  length  and 
SJ4  inches  in  diameter,  wound  with  No.  28 
single  silk  covered  wire.  The  secondary  is  6 
inches  in  length  and  4J/2  inches  in  diameter, 
wound  with  No.  32  single  silk  covered  wire. 

Ans. — (3)  Shunted  by  the  proper  values  of 
capacity  at  the  secondary  winding,  this  tuner 
will  easily  respond  to  5,000  meters. 

Regarding  the  latter  part  of  this  query  (not 
published)  : We  cannot  give  any  data  on  the 
possible  wave-length  adjustment  without  a 
more  complete  description  of  the  loading  coil 
referred  to. 

Ans. — (4)  We  cannot  calculate  the  possible 
teceiving  range  of  a complicated  set  of  the 
type  you  mention,  but  with  it  vou  should  hear 
stations  employing  wave-lengths  in  excess  of 
yooo  meters  on  the  Atlantic  coast. 

Ques. — (5)  Would  it  be  possible  to  receive 
Nauen,  Germany,  Savville,  and  Tuckerton 
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with  a tikker  detector  in  connection  with  a 
crystaloi  type  AA  detector  with  the  aerials 
and  apparatus  referred  to? 

Ans. — (5)  It  would  be  rather  difficult  to  re- 
ceive signals  from  foreign  stations  on  k tik- 
ker ; in  fact,  we  know  of  no  station  which  has 
performed  this  feat  over  a continuous  period. 

Ques. — (6)  Is  there  such  a device  on  the 
market  as  a ^ k.w.  transformer  coil  operated 
by  dry  cells  or  storage  batteries,  and  if  so, 
where  can  one  be  purchased? 

Ans. — (6)  A % k.w.  coil  is  manufactured  by 
the  E.  I.  Company,  New  York  City,  but  it  is 
made  to  function  on  no  volts  direct  current. 
Induction  coils  consuming  approximately  300 
watts  and  giving  a 10-inch  spark  discharge  are 
or.  sale  by  the  Marconi  Wireless  Telegraph 
Company  of  America,  233  Broadway,  New 
York  City. 

The  only  stations  we  know  of  that  employ 
long  wave-lengths  are  the  Marconi  stations  at 
Glace  Bay,  N.  S.,  and  Bolinas,  Cal.  You  of 
course  are  aware  that  the  Arlington  station 
has  a 100  k.w.  spark  set  that  operates  at  the 
wave-length  of  2,500  meters. 

The  fundamental  wave-length  of  your  85- 
foot  flat  top  aerial  approximates  260.  When 
connected  to  the  receiving  apparatus  you  de- 
scribe it  should  permit  the  reception  of  sig- 
nals from  stations  located  throughout  the  At- 
lantic Coast. 

* * * 

T.  P.,  Brooklyn,  N.  Y. : 

The  Brown  amplifying  relay  is  fully  de- 
scribed in  the  “Text  Book  of  Wireless  Teleg- 
raphy” by  Rupert  Stanley,  a copy  of  which 
can  be  obtained  from  the  Marconi  Publishing 
Corporation,  No.  450  Fourth  Avenue,  New 
York  City. 

Regarding  your  last  query:  Certain  types 
of  used  apparatus  can  be  purchased  from  the 
Marconi  Wireless  Telegraph  Company  of 
America  and  all  inquiries  concerning  it  should 
be  directed  to  the  Traffic  Department  of  the 
company  No.  233  Broad  wav,  New  York  City. 
♦ * * ' 

G.  G.  G.,  Whiting  la.: 

The  only  method  by  which  you  can  get  rid 
of  the  inductive  noises  from  the  telephone  line 
lying  parallel  to  your  aerial  is  to  change  the 
position  of  the  antenna  and,  if  possible,  place 
it  at  a right  angle  to  the  telephone  line. 

The  apparatus  you  have  described  should 
permit  the  reception  of  signals  from  local 
amateur  stations  and  from  certain  commercial 
stations  located  in  the  Great  Lakes  district 
during  the  night  hours. 

* * * 

F.  B.  W.,  Elgin,  Ills.,  writes: 

Ques. — On  page  608  of  the  June,  iqi6,  issue 
of  The  Wireless  Age  it  is  stated:  “A  multi- 
layered loading  coil,  regardless  of  the  radio 
frequency  of  the  circuit  in  which  it  is  to  be 
used,  is  not  practical.  high  frequency  cur- 
rent will  not  traverse  turns  of  a multi-layered 
winding.”  We  question  the  correctness  of 
this  statement  in  view  of  the  fact  that  at  pres- 
ent we  are  using  multi-layered  loading  coils  in 
both  the  primary  and  secondary  circuits  Our 


primary  and  secondary  transformer  coils  are 
also  multi-layered  and  bv  the  use  of  these  coils 
in  a vacuum  valve  circuit  for  the  reception  of 
undamped  waves,  we  have  obtaned  very  satis- 
factory results,  having  no  difficulty  in  picking 
up  OUI,  KSS,  NPL,  NBA  and  other  distant 
stations  using  undamped  waves.” 

Ans. — The  statement  published  in  The 
Wireless  Age  holds  good,  for  a multi-layered 
winding  in  which  the  adjacent  layers  are  sepa- 
rated by  the  thickness  of  a piece  of  paper. 
Multi-layered  windings  are  entirely  practical 
when  the  adjacent  layers  are  separated  by 
about  a half  inch  and  will  give  practically  the 
same  results  as  a very  long  coil  with  a single 
layer. 

* * * 

E.  W.  E.,  Red  Bluff,  Cal.,  inquires: 

Ques. — (1)  I desire  to  erect  the  most  effi- 
cient possible  aerial  to  have  a fundamental 
wave-length  of  160  meters  and  would  like  to 
have  you  give  the  correct  dimensions,  includ- 
ing the  height  of  the  mast,  the  length  of  the 
flat  top  portion,  the  number  of  wires,  spacing, 
etc. 

Ans. — (1)  The  flat  top  portion  should  con- 
sist of  4 wires  spaced  3 feet  apart,  and  should 
be  40  feet  in  length  and  50  feet  in  height.  The 
lead-in  wires  should  be  attached  to  one  end 
of  the  flat  top  portion.  The  fundamental 
wave-length  of  this  aerial  will  be  about  163 
meters. 

Ques. — (2)  Is  not  a slanting  aerial  more 
efficient  than  one  of  a flat  top  type? 

Ans. — (2)  Not  necessarily.  We  are  inclined 
tc  believe  that  a flat  top  aerial  of  the  usual 
construction  will  give  the  best  results. 

Ques.— -(3)  In  which  direction  should  this 
aerial  point  in  order  that  the  major  portion 
of  the  energy  may  be  sent  in  one  direction? 

Ans. — (3)  Have  the  free  end  of  the  flat  top 
portion  point  in  the  direction  opposite  to  that 
of  the  distant  receiving  station. 

Ques. — (4)  Which  is  the  better  conductor 
for  wireless  work,  a seven-strand  bronze  cable 
consisting  of  No.  22  wire,  a No.  14  copper 
clad  wire  or  a No.  14  sob'd  copper  wire? 

Ans.— (4)  We  would  have  to  know  the  spe- 
cific resistance  of  each  wire  to  answer  the 
question  intelligently,  but  if  the  aerial  system 
comprises  at  least  four  wires,  practically  equal 
results  will  be  obtained  with  either  of  the 
three  types  mentioned.  Seven-strand  bronze 
cable  is  used  in  commercial  work  with  suc- 
cess. 

Ques. — (5)  How  much  aerial  insulation  is 
required  to  hold  the  potential  of  a 1 k.w. 
Thordarsen  transformer? 

Ans. — (5)  The  free  end  of  the  antenna  sys- 
tem must  have  the  better  insulation.  In  com- 
mercial apparatus  hard  rubber  insulators  2 
feet  in  length  are  employed  at  this  end  of  the 
antenna. 

* * * 

R.  W.  P.,  Caro,  Mich.  : 

Ques. — fi'l  Please  state  the  natural  wave- 
length of  a four-wire  aerial  r2o  feet  in  length 
and  45  feet  in  height. 

Ans  — (r)  Approximately  300  meters. 
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Ques. — (2)  What  should  be  the  sending 
range  of  a k.w.  open  core  transformer 
when  used  in  connection  with  this  antenna? 

Ans. — (2)  From  40  to  100  miles  in  daylight 
and  perhaps  several  hundred  miles  after  dark. 

Ques. — (3)  I noted  this  spring  that  when- 
ever I have  been  able  to  see  the  Northern 
lights  from  my  station  signals  from  the  gov- 
ernment station  at  Arlington  seemed  to  come 
louder,  but  owing  to  the  low  grumbling  noise 
1 hear  at  this  period  I find  that  the  signals 
from  Arlington  are  very  hard  to  read.  I 
would  like  to  know  if  other  readers  of  your 
excellent  magazine  have  observed  this  phenom- 
enon. 

Ans. — (3)  We  have  received  no  reports 
from  other  sources  concerning  this  phenome- 
non, but  actual  data  would  be  of  great  interest 
to  the  radio  field  at  large. 

Ques. — (4)  Now  and  then  I hear  a certain 
station  making  the  test  letter  “V.”  This  let- 
ter is  usually  made  for  two  or  three  minutes 
with  sometimes  a pause  for  intervals  of  ten 
or  fifteen  minutes.  Will  you  please  advise 
if  this  is  the  call  of  the  station  or  what  the 
signal  means? 

Ans. — (4)  It  is  simply  a test  letter  for  plac- 
ing two  stations  in  resonance  and  is  probably 
used  by  radio  inspectors  in  your  district  or 
possibly  Canadian  stations  of  the  Great  Lakes 
District. 

Ques. — (5)  Would  two  different  aerials 
fastened  to  the  same  mast,  but  placed  at  right 
angles  to  each  other,  work  as  well  as  if  they 
were  placed  further  apart? 

Ans. — (5)  Yes,  practically  so. 

* * * 

A.  L.  B.,  Danvers,  Mass.,  inquires : 

Ques. — (1)  What  is  the  wave-length  of  a 
two-wire  aerial  105  feet  in  length,  spaced  10 
feet  apart,  placed  35  feet  above  the  earth? 

Ans. — (1)  Approximately  240  meters. 

Ques. — (2)  What  is  the  wave-length  of  an 
aerial  composed  of  a single  wire  of  No.  16 
composition,  225  feet  in  length,  40  feet  in 
height  at  one  end  and  35  feet  at  the  other? 

Ans. — (2)  The  natural  wave-length  is  close 
to  375  meters. 

Ques. — (3)  If  these  aerials  are  constructed 
of  No.  14  copper  wire  instead  of  No.  16  com- 
position wire,  would  there  be  much  difference 
in  the  receiving  range,  and  if  so,  how  would 
it  be  affected? 

Ans. — (3)  The  copper  wire  is  undoubtedly  a 
better  conductor  of  high  frequency  current 
than  the  composition  wire  and  should  give 
better  results,  but  just  how  much  is  difficult 
tc  state. 

Ques. — (4)  Will  a receiving  transformer 
having  a primary  winding  4 inches  in  diame- 
ter, 6 inches  in  length,  wound  with  No.  22 
S.  C.  C.  and  a seeondarv  winding  5V2  inches 
in  length  by  3^2  inches  in  diameter,  wound 
with  No.  30  S.  C.  C.  wire,  be  efficient  for  the 
reception  of  Arlington  time  signals?  Is  a 
loading  coil  required?  If  so,  what  should  be 
the  dimensions?  The  receiving  detector  is  of 


silicon.  The  head  telephones  have  a re- 
sistance of  2,000  ohms  and  are  shunted  by  a 
small  fixed  condenser. 

Ans. — (4)  This  tuner  should  respond  to  the 
time  signals  from  Arlington  if  a small  vari- 
able condenser  is  connected  in  shunt  to  tfie 
secondary  winding.  If  the  primary  winding 
were  made  of  No.  24  wire  it  would  respond 
to  the  time  signals  of  Arlington  with  the 
aerial  having  the  longer  natural  period  with- 
out the  use  of  a loading  coil.  At  the  most, 
the  loading  coil  need  not  be  more  than  4 
inches  in  diameter  by  about  4 inches  in  length 
wound  with  a couple  of  hundred  turns  of  No. 
22  wire. 

Ans. — (5)  Since  we  do  not  know  the  com- 
position of  this  wire  or  its  relative  tensile 
strength,  we  cannot  compare  it  with  hard  or 
soft  drawn  copper.  This  is  a matter  that  you 
should  take  up  with  the  manufacturers  of  the 
wire. 

Ans. — (6)  You  should  hear  stations  through- 
out the  Atlantic  coast  during  the  night  hours. 
* * * 

W.  S.  M.,  Farmington,  111. : 

Your  four-wire  aerial,  50  feet  in  length,  45 
feet  in  height  at  one  end  and  25  feet  in  height 
at  the  other,  has  a fundamental  wave-length 
of  approximately  170  meters,  which  is  quite 
the  correct  value  for  communicating  at  the 
amateur  wave-length  of  200  meters,  for  the 
reception  of  signals  from  Lake  Bluff,  111.,  and 
Arlington;  however,  you  should  erect  an  aerial 
of  increased  dimensions,  say  200  or  300  feet 
in  length.  The  receiving  tuner  you  describe 
has  a probable  wave-length  adjustment  of 
about  2,500  meters  and  hence  is  not  satisfac- 
tory for  the  reception  of  signals  from  the 
Lake  Bluff  station  which  operates  at  the  wave- 
length of  6,000  meters.  The  diagram  of  con- 
nections for  the  receiving  apparatus  which 
you  enclosed  is  not  correct.  There  is  no  fixed 
condenser  in  the  secondary  circuit  of  the  re- 
ceiving tuner.  The  variable  condenser  should 
be  connected  in  shunt  to  the  secondary  wind- 
ing. In  your  circuits  the  loading  coil  should 
be  connected  in  series  with  the  secondary 
winding  in  order  to  keep  that  circuit  in  reso- 
nance with  the  antenna  system  which  already 
possesses  a loading  coil  according  to  your  dia- 
gram. 

As  we  understand  from  the  description,  you 
support  your  aerial  by  means  of  an  iron  pipe 
mast  which  is  fastened  in  a socket  on  the 
window-sill.  And  in  order  to  protect  it  from 
lightning  you  have  placed  a copper  wire 
through  the  pipe  with  about  t foot  extending 
above  the  upper  end.  The  ground  wire  then 
continues  to  the  earth  without  being  insulated 
from  the  building  or  the  pipe  at  the  window- 
sill. 

It  is  customary  to  insulate  an  earth  connec- 
tion, even  a lightning  rod,  from  the  building 
which  supports  it ; consequently  you  would  do 
well  to  fasten  this  earth  wire  on  large  glass 
insulators  such  as  arc  used  for  the  better  class 
of  telephone  work  or  for  high  tension  trans- 
mission lines.  We  do  not  see  any  necessity 
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for  connecting  the  iron  pipe  mast  to  the  cop- 
per wire,  provided  the  copper  wire  is  at  least 
No.  4-  The  underwriters  require  that  the 
earth  wire  be  capable  of  carrying  a current  of 
about  ioo  amperes. 

It  will  aid  you  in  your  problems  to  pur- 
chase a copy  of  the  book  “How  to  Conduct  a 
Radio  Club,”  which  gives  a complete  set  of 
diagrams  for  receiving  apparatus;  also  note 
the  article  on  Receiving  Tuners  for  A Defi- 
nite Range  of  Wave-Lengths  in  the  May,  1916, 
of  the  series  “How  to  Conduct  a Radio  Club.” 
^ * * * 
r O.  N.,  Washington,  D C.,  inquires : 

Ques. — (1)  What  is  the  range  of  wave- 
lengths of  a receiving  tuner  having  the  fol- 
lowing dimensions : The  primary  winding  is 
9^4  inches  in  length,  a,Va  inches  in  diameter, 
wound  full  with  No.  24  D.  S.  C.  wire.  The 
secondary  winding  is  9^  inches  in  length,  3,46 
inches  in  diameter,  wound  full  with  No.  34 
S.  S.  C.  wire.  A condenser  of  .0001  micro- 
farad capacity  is  to  be  connected  across  the 
secondary  winding,  and  the  receiving  tuner  is 
tc  be  employed  in  connection  with  a vacuum 
valve  detector.  Dead-end  switches  are  also 
provided. 

Ans. — (1)  With  a condenser  of  the  value 
stated,  in  shunt  to  the  secondary  winding,  the 
circuit  is  responsive  to  a wave-length  of  3,600 
meters.  With  a condenser  of  .001  microfarad 
this  winding  will  respond  to  a wave-length 
close  to  10,000  meters. 

Ques. — (2)  What  is  the  wave-length  of  an 
aerial  175  feet  in  length,  with  an  average 
height  of  55  feet?  It  is  composed  of  two 
wires  of  the  inverted  L type.  The  lead-in 
wire  is  16  feet  in  length. 

Ans. — (2)  The  capacitance  of  this  aerial  is 
rbout  .006  microfarad,  and  the  inductance  ap- 
proximately 80,000  centimeters.  The  natural 
wave-length  is  therefore  about  415  meters,  and 
il  the  primary  winding  described  in  your  first 
query  is  connected  in  series  therewith  the  an- 
tenna circuit  will  have  a possible  adjustment 
of  about  3,800  meters. 

Ques. — (3)  With  the  receiving  transformer 
described  in  your  first  query,  fitted  with  a 
proper  primary  and  secondary  loading  coil  and 
a condenser  of  .001  microfarad  connected 
across  the  secondary  winding  and  a variable 
condenser  of  .0005  microfarad  in  series  with 
the  grid  of  the  vacuum  valve,  how  far  should 
T be  able  to  receive  undamped  wave  stations, 
provided  I use  the  Armstrong  hook-up? 

Ans. — (3)  You  should  hear  undamped  wave 
stations  at  a distance  of  3.000  miles. 

Ques. — (4)  How  far  could  I receive  spark 
stations  cutting  out  the  loading  coil? 

Ans. — (4)  You  should  hear  ship  stations  at 
a distance  of  600  or  700  miles  and  the  shore 
stations  at  perhaps  a greater  distance  during 
the  daylight  hours. 

Ques. — (5)  I wish  to  receive  arc  stations 
using  wave-lengths  up  to  to  000  meters.  With 
the  set  described  in  the  foregoing,  what  should 
he  the  dimensions  for  the  primary  and  sec- 
ondary loading  coils  and  the  size  of  wire? 


Ans. — (5)  We  advise  you  to  construct  a 
primary  and  secondary  loading  coil,  also  the 
complete  tuner,  after  the  diagram  given  in  the 
book  “How  to  Conduct  a Radio  Club.”  The 
secondary  loading  coil  may,  if  desired,  be 
wound  with  No.  36  wire,  but  the  primary  load- 
ing coil  should  have  No.  22  S.  S.  C.  wire. 

Ques. — (6)  Could  I receive  Nauen,  Ger- 
many, at  night  time  with  the  set  referred  to 
by  the  use  of  a single  wire  aerial  252  feet  in 
length  with  an  average  height  of  40  feet  in 
place  of  the  aerial  described  in  my  second 
query?  Or  would  it  be  advisable  to  use  both 
aerials  ? 

Ans. — (6)  Provided  your  apparatus  is  in 
correct  adjustment  throughout  and  is  thor- 
oughly understood  by  the  manipulator  you 
should  hear  the  signals  from  Nauen  during  the 
night  hours  by  means  of  a single  vacuum 
valve.  The  signals  however,  will  be  weak 
and  can  only  be  read  at  periods  when  the  at- 
mospheric electricity  is  at  a minimum. 

* * * 

A.  C.  Y.,  Buffalo,  N.  Y.,  asks : 

Ques. — (1)  Which  style  rotary  gap  do  you 
think  the  most  efficient  for  long  distance  trans- 
mission on  the  200-meter  wave  with  a *4  k.w. 
set? 

Ans. — (1)  A gap  of  ordinary  construction, 
giving  about  240  spark  discharges  per  second, 
will  give  the  best  results.  A disc  8 or  10 
inches  in  diameter  fitted  with  from  ten  to 
twelve  electrodes  and  revolved  at  a speed  vary- 
ing from  1,800  to  2,400  revolutions  per  minute, 
will  give  a clear  spark  note  and  a fair  value 
of  current  in  the  antenna  circuit. 

Ques. — (2)  Does  the  Delaware,  Lackawanna 
& Western  Railroad  still  make  use  of  the 
wireless  system  aboard  trains? 

Ans. — (2)  All  radio  equipment  of  this  com- 
pany is  still  in  use  for  auxiliary  purposes. 

Ques. — (3)  Does  increasing  the  height  of 
an  antenna  raise  the  wave-length  or  increase 
the  strength  of  signals  and  allow  a further  dis- 
tance to  be  covered  or  does  it  affect  both  fac- 
tors ? 

Ans. — (3)  An  increase  of  height  will  in- 
crease the  wave-length  and  also  the  distance 
that  can  be  covered,  provided  the  wave-length 
desired  is  not  exceeded  in  increasing  the 
height. 

Ques. — (4)  In  receiving  over  long  distances 
from  the  spark  station  would  better  results  be 
obtained  by  employing  an  “audiotson  bulb” 
connected  to  a galena  detector  as  an  ampli- 
fier than  by  using  the  bulb  singly? 

Ans. — (4)  Probably  not,  but  the  entire  ap- 
paratus in  connection  with  the  crystalline  de- 
tector, particularly  if  carborundum  were  used, 
might  prove  more  stable  during  heavy  static. 
Results  of  the  experimental  tests  from  these 
circuits  seem  to  vary,  some  experimenters  pre- 
ferring the  crystal-bulb  combination,  others 
desiring  to  record  the  signals  directly  on  th^ 
single  vacuum  valve.  You  might  do  well. 
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however,  to  construct  a high  voltage  battery 
like  that  described  in  the  October,  1916,  issue 
of  this  magazine. 

♦ * * 

D.  L.  C.,  Binghamton,  N.  Y.,  inquires: 
Ques. — (1)  Please  give  the  correct  dimen- 
sions for  an  8-inch  spark  coil. 

Ans. — (1)  The  core  of  this  spark  coil  should 
be  14  inches  in  length  by  i l/2  inches  in  diame- 
ter, composed  of  a bundle  of  rather  fine  iron 
wire  wrapped  with  three  layers  of  empire 
cloth  and  then  wound  with  about  325  turns  of 
No.  14  B.  & S.  D.  C.  C.  wire.  The  complete 
primary  winding  is  covered  with  a micanite 
tube  % to  3/16  of  an  inch  in  thickness.  The 
secondary  winding  requires  eight  pounds  of 
No.  36  wire  which  is  split  up  into  eight  sec- 
tions. The  complete  winding  is  approximate- 
ly 8 inches  in  diameter  and  the  length,  about 
8 or  8^,  inches.  The  primary  condenser 
should  have  about  9,000  square  inches  of  foil. 
Paraffine  can  be  used  as  the  dielectric  medium 
for  the  sheets  of  foil. 

Ques. — (2)  Can  you  give  me  the  names  of 
any  books  on  the  construction  of  the  vacuum 
valve  detector  and  amplifier? 

Ans. — (2)  There  are  no  books  devoted  ex- 
clusively to  the  subject,  but  the  circuits  are 
described  in  the  “Proceedings  of  the  Institute 
of  Radio  Engineers,1 ” issued  in  September, 
I9I5- 

The  book  entitled  “How  to  Conduct  a Radio 
Club,”  on  sale  by  the  Marconi  Publishing 
Corporation,  describes  amplifiers  and  long  dis- 
tance receiving  sets. 

* * * 

S.  B.,  Marine  City,  Mich.: 

“Ferron”  is  the  trade  name  for  crystals  of 
iron  pyrites. 

Your  aerial,  100  feet  in  length,  with  an  av- 
erage height  of  45  feet,  has  a natural  wave- 
length of  about  270  meters.  It  is  rather  long 
for  operation  at  a wave-length  of  200  meters, 
but,  of  course,  it  may  be  reduced  by  a series 
condenser.  It  is  somewhat  difficult  to  esti- 
mate the  range  of  your  receiving  apparatus, 
but  it  may  be  possible  during  the  night- 
time and  during  the  favorable  months  of  the 
year  for  you  to  receive  signals  from  stations 
on  the  Atlantic  coast.  You  should  hear  the 
Great  Lakes  stations,  of  course,  in  your  im- 
mediate vicinity,  with  considerable  strength. 

Under  the  average  conditions  you  cannot 
expect  to  communicate  more  than  ten  or  fif- 
teen miles  with  a ij4-inch  spark  coil. 

♦ * * 

W.  E.  P.  N.,  Pittsburg,  Pa.,  writes  as  fol- 
lows : 

Ques. — While  working  my  receiving  set  re- 
cently I heated  my  bulb  on  a vacuum 
valve  detector  by  simply  holding  a lighted 
match  under  the  bulb  and  slowly  revolv- 
ing the  match  so  as  not  to  crack  the  bulb. 

T was  greatly  surprised  to  hear  the  stations 
come  in  at  nearly  double  the  strength.  Can 
you  give  me  a reason  for  this?  The  same 
result  apparently  is  obtained  every  time  I 


apply  a lighted  match  to  the  bulb.  Anyone 
who  has  not  experimented  in  the  manner  de- 
scribed will  be  astonished  at  the  results. 

A*1?. — This  is  an  old-time  method  of  in- 
creasing the  sensitiveness  of  the  vacuum  valve 
and  has  been  employed  for  many  years.  In 
fac*»  R has  been  discussed  several  times  in 
the  columns  of  The  Wireless  Age.  When  the 
vacuum  valve  bulb  was  heated  the  glass  be- 
came porous  and  air  was  admitted  lowering 
the  vacuum.  You  thus  secured  an  increase  in 
the  strength  of  signals  because  there  was  in- 
sufficient voltage  at  the  high  voltage  battery 
to  overcome  the  degree  of  vacuum.  If  there 
had  been  sufficient  voltage  in  the  high  voltage 
battery  you  would  have  obtained  the  same  re- 
sults without  heating  the  bulb. 

* * * 

G.  C.  C.,  New  Rochelle,  N.  Y. : 

For  the  measurement  of  the  overall  efficien- 
cy ?f  a radio  telegraph  set,  particularly  the 
efficiency  of  the  oscillation  generator,  you  are 
referred  to  pages  217,  218,  219,  220,  221,  222 
and  223  of  the  book,  “Wireless  Telegraphists' 
Pocketbook  of  Notes,  Formulae  and  Calcula- 
tions,” by  J.  A.  Fleming,  on  sale  by  the  Mar- 
coni Publishing  Corporation.  The  subject  is 
discussed  fully  and  you  can  calculate  the  com- 
parative efficiency  of  the  closed  oscillatory  cir- 
cuit so  compared  with  the  energy  supplied 
to  the  primary  winding  of  the  power  trans- 
former by  means  of  the  instructions  given. 

Ques. — (3)  In  a 1 kw.  transmitter,  taking 
1,000  watts  at  the  primary  winding  of  the 
transformer,  approximately  how  many  watts 
could  be  expected  to  flow  in  the  closed  oscil- 
latory circuit  provided  the  capacity,  the  fre- 
quency and  the  voltage  were  so  proportioned 
as  to  get  an  average  practical  efficiency? 

Ans. — (3)  From  fifty  to  seventy  per  cent,  of 
the  energy  supplied  to  the  transformer  flows 
in  the  closed  oscillatory  circuit  of  a well-de- 
signed quenched  spark  transmitter.  Ordinary 
spark  transmitters  of  other  designs  represent 
a lesser  value  of  efficiency. 

Ques. — (4)  I desire  to  replace  an  aerial  with 
one  of  another  type.  The  new  aerial,  consist- 
ing of  four  wires,  spaced  3 feet  apart  on  9- 
foot  spreaders,  will  be  100  feet  in  height  at 
one  end  and  45  feet  at  the  other.  The  lead- 
in  wires  are  taken  off  60  feet  from  the  highest 
end  and  come  directly  to  the  instruments 
which  are  14  feet  above  the  ground  level. 
What  should  be  the  flat  top  length  of  this 
aerial  to  have  the  natural  period  of  350 
meters  ? 

. Ans. — (4)  The  length  of  the  flat  top  por- 
tion should  be  approximately  180  feet. 

Ques.-— (5)  If  three  wires  were  used  on 
the  aerial  referred  to,  spaced  4 feet  apart, 
what  would  the  length  of  the  flat  top  portion 
need  to  be  to  have  the  wave-length  of  350 
meters  ? 

Ans.— (5)  This  change  in  the  spacing  of 
the  wires  would  have  little  effect  upon  the 
natural  period.  The  dimensions  would  be 
approximately  the  same. 
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Important  Announcement— 

Jan.  1st,  1917,  To 


The  paper  on  which  THE  WIRELESS  AGE  is  printed  has  advanced 
during  the  past  year  over  100%  in  coat  to  us.  We  are  unable  to  hold 
our  present  subscription  price  any  longer.  The  advance  was  inevitable. 
We  will  accept  subscriptions  at  the  old  rates  to  Jan.  ist,  1917  only. 
(Mailing  of  Dec.  31st  post  accepted.)  See  expiration  date  on  the  wrapper 
enclosing  your  copy  of  THE  WIRELESS  AGE.  From  now  up  to  Janu- 
ary ist,  1917,  ONLY,  we  will  accept  the  special  pre-publication  offers 
made  below  for  our  new  books,  which  we  will  soon  bring  out : — 

Professor  Goldsmith  of  The  Institute  of  Radio  Engineers,  and 
Director  of  the  Radio  Laboratory  of  the  College  of  the  City  of  New 
York  has  consented  to  write  a complete  series  of  articles  on  Radio  Tele- 
phony for  THE  WIRELESS  AGE.  Dr.  Goldsmith  has  been  engaged 
for  several  years  in  exhaustive  research  in  this  field,  and  will  compile  in 
this  series  complete  descriptions  of  all  existing  operative  systems  of 
wireless  telephony.  He  has  secured  large  numbers  of  new  photographs 
and  wiring  diagrams,  previously  unpublished;  and  all  this  valuable  mate- 
rial will  be  available  FIRST  to  the  readers  of  THE  WIRELESS  AGE. 
The  entire  series,  profusely  illustrated,  will  be  published  early  in  1917, 
and  will  begin  in  THE  WIRELESS  AGE  in  the  January,  1917,  issue. 
All  amateurs  who  hope  to  be  able  to  carry  on  wireless  telephony  and 
stay  at  the  front  of  the  “radio  procession”  need  this  series.  Price,  cloth, 
$1.25  per  copy. 

Mr.  E.  E.  Bucher,  Instructing  Engineer  in  charge  of  the  Marconi 
School  of  Instruction,  has  just  completed  an  indispensable  book  for  all 
wireless  operators  and  amateurs  who  desire  to  know  what’s  what  in  the 
latest  and  most  advanced  commercial  wireless  practice.  The  book,  called 
“Practical  Wireless  Telegraphy,”  is  very  completely  illustrated,  and 
covers  descriptions,  instructions,  and  handling  of  all  the  newest  types  of 
commercial  apparatus,  much  of  which  is  just  going  into  use,  and  some  of 
which  will  not  be  actually  ready  for  use  until  1917.  This  book  is  a com- 
plete operators’  instruction  book  in  which  every  detail  the  commercial 
operator  needs  to  know  is  fully  and  thoroughly  covered;  generators, 
dynamos,  batteries,  high  frequency  alternators  to  Poulson  arcs — all  will 
be  fully  described  and  very  carefully  explained.  This  book  will  be 
adopted  as  the  official  text  book  of  the  Marconi  School  of  Instruction, 
and  will  undoubtedly  be  adopted  by  all  the  wireless  schools  in  the  coun- 
try. Priced  low  at  $1.25  per  copy  in  cloth.  Ready  in  January. 

Major  J.  Andrew  White,  Chief  Signal  Officer  of  the  Junior  American 
Guard,  and  Editor  of  THE  WIRELESS  AGE,  has  been  at  work  many 
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Owing  to  the  feet  that  certain  statements  and  expressions  of  opinion 
from  correspondents  and  others  appearing  in  these  columns  from  time 
to  time  may  be  found  to  be  the  subject  of  controversy  in  scientific 
circles  and  in  the  courts,  either  now  or  in  the  future,  and  to  some* 
times  involve  questions  of  priority  of  invention  and  the  comparative 
merits  of  apparatus  employed  in  wireless  signaling,  the  owners  and 
publishers  of  this  magazine  positively  and  emphatically  disclaim  any 


publishers  of  this  magazine  positively  and  emphatically  disclaim  any 
privity  or  responsibility  for  any  statements  of  opinion  or  partisan 
expressions  if  such  should  at  any  time  appear  herein. 
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The  New  Radio  Legislation 

Full  Details  of  the  Bill  Drafted 
for  Presentation  to  Congress  and 
a Report  of  the  Discussion  at 
the  First  Informal  Conference 


Recently  Held 

IMPENDING  changes  in  the  present 
laws  governing  radio  communica- 
tion, which  have  been  the  subject  of 
rumor  and  conjecture,  were  given  tangi- 
ble form  about  the  middle  of  November, 
when  the  Inter-Departmental  Committee 
on  Radio  Legislation  presented  for  dis- 
cussion the  draft  of  a bill  which  it  is 
proposed  to  have  introduced  in  the  pres- 
ent session  of  Congress. 

An  informal  discussion  was  arranged 
for  at  the  Department  of  Commerce 
building  in  Washington,  on  November 
2i.  Among  those  present  in  person  were 
E.  J.  Nally,  vice-president  and  general 
manager  of  the  Marconi  Wireless  Tele- 
graph Company.  John  Bottomley,  vice- 
president,  secretary  and  treasurer,  and 
Roy  A.  Weagant,  chief  engineer  of  the 
Marconi  Company,  David  Samoff,  repre- 
senting the  Institute  of  Radio  Engineers, 
and  other  representatives  of  commercial 
companies  and  the  Radio  Club  of  Amer- 
ica. Professor  Arthur  E.  Kennelly,  of 
Harvard,  president  of  the  Institute,  and 
Professor  Alfred  N.  Goldsmith,  of  the 
College  of  the  City  of  New  York,  stated 
in  communications  their  views  of  the 
proposed  legislation,  their  observations 
being  of  particular  interest  to  amateurs, 
as  both  of  these  men  are  vice-presidents 
of  the  National  Amateur  Wireless  Asso- 
ciation. 

The  general  trend  of  the  discussion 
disclosed  the  feeling  that  in  this  bill  was 
evident  a distinct  spirit  of  hostility  to- 
ward existing  wireless  organizations. 
Criticism  was  leveled  at  the  proposal  to 
confer  power  upon  Government  depart- 
ments to  compete  with  commercial  sta- 
tions operated  by  American  citizens,  and 
at  the  same  time  dictate  the  terms  of 
regulation.  It  was  asserted  that  the 
quickest  way  to  stifle  inventive  effort 
would  be  to  permit  Government  compe- 
tition or  confiscation  to  destroy  the  mar- 
ket for  private  enterprise;  furthermore, 


in  Washington 

that  this  was  an  unpatriotic  action,  since 
it  is  perfectly  obvious  that  encourage- 
ment and  aid  should  be  given  to  promote 
invention  and  improvement  in  the  art,  so 
that  the  United  States  should  have  the 
best  obtainable  system  in  time  of  need. 

Proposals  to  restrict  the  operation  of 
commercial  stations  in  time  of  peace  and 
to  impose  handicaps  which  would  pro- 
hibit profitable  operation  of  these  sta- 
tions were  unanimously  opposed  by  all 
representatives  at  the  meeting.  The 
draft  of  the  bill  follows: 

An  Act  to  Regulate  Radio  Communi- 
cation 

Sec.  i.  Be  it  enacted  by  the  Senate 
and  House  of  Representatives  of  the 
United  States  of  America  in  Congress 
assembled , That  wherever  used  in  this 
Act  the  term  “radio  communication” 
shall  be  construed  to  mean  communica- 
tion by  any  system  or  method  of  electri- 
cal communication  without  the  aid  of 
wire  or  other  conducting  connection ; the 
word  “apparatus”  to  mean  machines,  de- 
vices, and  all  other  equipment  used  in 
radio  communication;  the  words  “trans- 
mitter” and  “receiver”  to  mean  the  send- 
ing and  receiving  apparatus,  respectively, 
used  in  radio  communication ; the  word 
“radiogram”  to  mean  any  message,  com- 
munication, or  signal,  transmitted  or  re- 
ceived in  radio  communication ; the  term 
“radio  station”  to  mean  a place  where 
apparatus  is  used  for  transmitting,  or  for 
transmitting  and  receiving,  the  signals 
used  in  radio  communication;  the  term 
“Government  land  station”  to  mean  any 
radio  station  on  land,  or  on  a permanent- 
ly moored  vessel,  controlled  and  operat- 
ed by  any  department  of  the  Govern- 
ment ; the  term  “Government  ship  sta- 
tion” to  mean  a radio  station  on  any  ship 
of  the  Government  controlled  and  op- 
erated by  any  department  of  the  Govern 
ment  and  not  permanently  moored ; and 
the  term  “Territory  of  the  United  States” 
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or  the  word  “Territory”  to  mean  any 
Territory,  District,  Zone,  insular  pos- 
session, water,  or  other  pl&ce  subject  to 
the  jurisdiction  of  the  United  States,  and 
not  within  any  State. 

The  word  “person”  as  used  in  this 
Act  shall  be  construed  to  import  both  the 
plural  and  the  singular  and  to  include  a 
corporation,  co-partnership,  company, 
or  association ; and  when  construing  and 
enforcing  the  provisions  of  this  Act,  the 
act,  omission,  or  failure  of  any  director, 
officeK,  agent,  or  employee  of  such  cor- 
poration, co-partnership,  company,  or  as- 
sociation acting  within  the  scope  of  his 
employment  or  office  shall  in  every  case 
be  deemed  to  be  the  act,  omission,  or 
failure  of  such  corporation,  co-partner- 
ship, company,  or  association,  as  well  as 
that  of  the  person  acting  for  or  on  be- 
half thereof. 

Sec.  2.  Radio  stations  are  divided  for 
the  purposes  of  this  Act  into  the  follow- 
ing classes: 

1.  — Coastal  station,  a station  on  land 
or  on  a permanently  moored  vessel  used 
for  the  exchange  of  correspondence 
with  ships  at  set.  Coastal  stations  in- 
clude (a)  those  open  to  general  public 
correspondence,  and  (b)  those  open  to 
limited  public  correspondence.  Coastal 
stations  of  class  (b)  transmit  and  re- 
ceive public  messages  to  and  from  cer- 
tain stations  only,  which  are  designated 
in  the  license. 

2.  — Station  on  shipboard,  a station  on 
board  any  vessel  not  permanently 
moored.  Stations  on  shipboard  include 

(a)  those  open  to  general  public  cor- 
respondence, and  (b)  those  open  to 
limited  public  correspondence.  Ship 
stations  of  class  (b)  transmit  and  re- 
ceive public  messages  to  and  from  cer- 
tain stations  only,  which  are  designated 
in  the  license. 

3.  — Commercial  station,  a land  station 
used  in  the  transaction  of  commercial 
business  and  not  used  for  the  exchange 
of  correspondence  with  ships  at  sea. 
Commercial  stations  include  (a)  those 
open  to  limited  public  correspondence, 

(b)  limited  commercial  stations,  (c) 
special  stations  for  transoceanic  or 
transcontinental  communication.  Com- 
mercial stations  of  class  (a)  transmit 
and  receive  public  messages  to  and  from 


certain  stations  only,  which  are  desig- 
nated in  the  license.  Limited  commer- 
cial stations  (class  b)  are  stations  of 
private  interest,  and  carry  on  a specific 
commercial  service  or  services  defined  in 
the  license;  they  do  not  transmit  pub- 
lic messages  to,  or  receive  them  from, 
other  stations.  Special  stations  of  class 

(c)  are  open  to  limited  public  corre- 
spondence or  not,  as  stated  in  the  license. 

4.  — Experimental  station,  a land  station 
of  private  interest  actually  engaged  in 
conducting  experiments  for  the  develop- 
ment of  the  science  of  radio  communi- 
cation or  the  apparatus  pertaining 
thereto. 

5.  — Technical  and  training-school  sta- 
tion, a land  or  ship  station  of  private 
interest  used  for  purposes  of  instruc- 
tion in  radio  communication  and  train- 
ing operators. 

6.  — Amateur  station,  a land  station  of 
private  interest  not  covered  by  (3),  (4) 
or  (5)  of  this  section,  and  not  operated 
for  financial  profit.  Amateur  stations 
include  (a)  general  amateur  stations, 
(b)  restricted  amateur  stations,  which 
are  within  five  nautical  miles  of  a Gov- 
ernment station,  (c)  special  amateur 
stations,  the  operation  of  which  seems 
likely  to  result  in  some  substantial  bene- 
fit to  radio  communication. 

7.  — Government  station,  a station  con- 
trolled and  operated  by  any  department 
of  the  Government. 

Sec.  3.  Nothing  in  this  Act  shall  be 
construed  to  apply  to  the  transmission 
or  exchange  of  radiograms  or  signals  be- 
tween points  in  the  same  State,  if  said 
transmission  or  exchange  shall  not  in- 
terfere with  the  reception  of  radiograms 
or  signals  from  beyond  the  jurisdiction 
of  the  said  State,  or  the  effect  thereof 
shall  not  extend  beyond  said  jurisdic- 
tion. 


Sec.  4.  No  radio  station  other  than 
those  belonging  to  or  operated  by  the 
United  States  shall  be  used  by  any  per- 
son within  the  jurisdiction  of  the  United 
States  to  transmit  any  radiogram  by  the 
apparatus  and  methods  of  radio  com- 
munication, except  under  and  in  ac- 
cordance with  a station  license  issued 
by  the  Secretary  of  Commerce.  Any 
person  who  shall  operate  any  radio  sta- 
tion in  violation  of  this  Section  shall  be 
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punished  by  a fine  not  exceeding  five 
hundred  dollars  for  the  first  offense,  and 
by  a fine  not  exceeding  one  thousand 
dollars,  or  imprisonment  for  not  more 
than  one  year,  or  both,  for  each  offense 
thereafter;  and  any  radio  apparatus  op- 
erated in  violation  of  this  Section  shall 
be  subject  to  forfeiture. 

Authority  to  Fix  Commercial  Message 
Rates. 

Sec.  5.  The  Secretary  of  Commerce 
shall  fix  the  rates  charged  by  all  licensed 
stations  open  to  public  correspondence. 

The  heads  of  Government  depart- 
ments having  jurisdiction  over  Govern- 
ment land  stations  and  Government  ship 
stations  shall,  in  their  discretion,  so  far 
as  it  may  be  consistent  with  the  trans- 
action of  Government  business,  open 
service,  to  such  general  public  business, 
and  shall  fix  the  rates  for  such  ser- 
vice, subject  to  the  control  of  such 
rates  by  Congress.  Such  executive 
heads  shall  arrange,  each  in  his  own  de- 
partment, and  for  stations  under  his  own 
jurisdiction,  for  the  transmission  and 
receipt  of  commercial  radiograms  be- 
tween land  stations  and  vessels  at  sea, 
between  land  stations  and  licensed  radio 
stations  within  the  United  States  or  any 
territory  thereof,  and  between  land  sta- 
tions and  radio  stations  under  foreign 
jurisdiction,  under  the  provisions  of  the 
London  Convention  of  nineteen  hundred 
and  twelve  and  future  international  con- 
ventions or  treaties  to  which  the  United 
States  may  be  a party.  The  receipts 
from  such  radiograms,  less  an  amount 
not  to  exceed  twenty-five  per  cent,  per 
annum  for  the  necessary  expenses  of 
each  department  for  the  handling  of 
such  commercial  business,  shall  be 
turned  into  the  Treasury  as  miscel- 
laneous receipts. 

No  radio  station  other  than  that  be- 
longing to  or  operated  by  the  United 
States,  or  by  the  Government  of  the 
Philippine  Islands,  shall  be  operated  on 
land  or  on  a permanently  moored  vessei 
in  the  Canal  Zone,  or  in  the  Philippine 
Islands,  or  in  any  territory  of  the  Unit- 
ed States  in  the  West  India  Islands 
other  than  Porto  Rico,  or  in  the  Pacific 
Ocean  west  of  the  one  hundred  and 
sixty-first  meridian  of  longitude  west  of 


Greenwich  and  South  of  the  fortieth 
parallel  of  north  latitude. 

Every  Government  land  station  and 
Government  ship  station  shall  have  spe- 
cial call  letters  which  shall  be  designat- 
ed and  published  by  the  Department  of 
Commerce  in  a list  of  radio  stations  of 
the  United  States. 

Sec.  6.  After  three  months  from  the 
passage  of  this  Act  and  at  any  time 
within  five  years  after  the  expiration  of 
said  three  months,  but  not  longer,  the 
Government  through  the  Navy  Depart- 
ment shall  have  authority  to  acquire  by 
purchase  at  a reasonable  valuation  any 
coastal  radio  station  now  in  operation 
in  the  United  States  which  the  owner 
may  desire  to  sell. 

Sec.  7.  The  station  license  required 
by  Section  4 hereof  shall  not  be  granted 
to  any  alien,  nor  to  any  company,  cor- 
poration, or  association  of  which  any 
officer  or  more  than  one-third  of  the  di- 
rectors are  aliens  or  of  which  more  than 
one-third  of  the  capital  stock  is  owned  or 
controlled  by  aliens  or  by  a foreign 
government  or  representative  thereof  or 
by  any  company,  corporation,  or  asso- 
ciation organized  under  the  laws  of  a 
foreign  country;  and  a license  shall  be- 
come void  if  ownership  or  management 
of  the  station  or  apparatus  shall  be 
transferred  to  any  alien,  or  to  any  com- 
pany, corporation,  or  association  of 
which  any  officer  or  more  than  one-third 
of  the  directors  are  aliens  or  of  which 
more  than  one-third  of  the  capital  stock 
is  owned  or  controlled  by  aliens  or  by  a 
foreign  government  or  representative 
thereof  or  by  any  company,  corporation, 
or  association  organized  under  the  laws 
of  a foreign  country. 

A license  shall  not  be  granted  if,  in 
the.  opinion  of  the  Secretary  of  Com- 
merce, the  operation  of  the  proposed 
station  will  seriously  interfere  with  the 
operation  of  existing  Government  or 
licensed  stations  in  the  vicinity. 

Government  to  Determine  Type  of 
Apparatus  Which  May  Be  Installed. 

Sec.  8.  The  station  license  pre- 
scribed by  Section  4 hereof  shall  be  is- 
sued only  in  response  to  a written  appli- 
cation therefor,  addressed  to  the  Secre- 
tary of  Commerce,  which  shall  set  forth 
the  following  facts : 
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1.  The  name  and  address  of  the  ap- 
plicant, the  date  and  place  of  birth,  and, 
if  naturalized,  the  date  and  place  of 
naturalization. 

2.  If  the  applicant  is  a corporation, 
the,  date  of  incorporation  and  under 
what  laws  incorporated,  the  principal 
place  of  business  of  the  corporation,  the 
names  and  addresses  of  the  officers  and 
directors,  a statement  as  to  each  officer 
specifying  his  place  of  birth  and  the 
country  of  which  he  is  a citizen,  and,  if 
a naturalized  citizen  of  the  United 
States,  the  date  and  place  of  naturaliza- 
tion, and  a statement  showing  what  pro- 
portion of  the  capital  stock  is  owned  or 
controlled  by  aliens,  by  foreign  govern- 
ments or  representatives  thereof,  and  by 
companies,  corporations,  or  associations 
organized  under  the  laws  of  any  foreign 
country. 

3.  The  ownership  of  the  station  and 
apparatus. 

4.  The  exact  location  of  the  station. 

5.  The  stations  with  which  it  is  pro- 
posed to  communicate. 

6.  The  purpose  or  purposes  for 
which  the  station  is  to  be  used. 

7.  The  wave-length  or  wave-lengths 
which  it  is  proposed  to  use  at  the  station 
and  the  period  or  periods  of  the  day 
during  which  it  is  proposed  to  operate 
the  station. 

8.  The  proposed  rate  to  be  charged 
per  word. 

9.  Such  further  information  as  the 
Secretary  of  Commerce  may,  by  regula- 
tion, prescribe. 

Every  application  shall  be  signed  by 
the  applicant  upon  oath  or  affirmation.  If 
the  applicant  is  a corporation,  the  appli- 
cation shall  be  signed  upon  oath  or  af- 
firmation by  at  least  two  officers  there- 
of. 

The  Secretary  of  Commerce  may  up- 
on request  determine  in  advance  of  the 
erection  of  a radio  station,  on  the  basis 
of  an  application  substantially  conform- 
ing to  the  requirements  of  this  Section, 
whether  the  apparatus  to  be  installed  in 
such  station  will  be  licensed  upon  com- 
pletion of  such  station,  and  upon  what 
condition  such  license  will  be  granted. 

Whoever  shall  knowingly  make  any 
untrue  statement  in  the  application  for 
a license  prescribed  by  this  Section,  shall 


be  guilty  of  perjury  and  shall  be  pun- 
ished by  a fine  not  exceeding  two  thou- 
sand dollars,  or  by  imprisonment  for 
not  more  than  five  years  or  both. 


Giving  the  President  Power  of  Seizure 
in  Time  of  Peace. 

Sec.  9.  Station  licenses  shall  be  in 
such  form  as  the  Secretary  of  Com- 
merce shall  prescribe  and  shall  contain 
a statement  of  the  following  conditions 
to  which  such  licenses  shall  be  subject: 

1.  The  station  shall  at  all  times  be 
subject  to  inspection  by  officials  of  the 
Department  of  Commerce ; and  the 
President  of  the  United  States,  in  his 
discretion,  may  cause  the  closing  of  such 
station  and  the  removal  of  all  radio  ap- 
paratus, or  may  authorize  the  use  of  the 
station  or  apparatus  by  any  department 
of  the  Government  upon  just  compensa- 
tion to  the  owners,  as  provided  in  Sec- 
tion 14  (b)  of  this  Act. 

2.  The  ownership  or  management  of 
the  station  or  apparatus  therein  shall 
not  change  without  the  consent  of  the 
Secretary  of  Commerce,  nor  be  trans- 
ferred to  an  alien  or  aliens,  nor  to  any 
foreign  government  or  representative 
thereof,  nor  to  any  company,  corpora- 
tion, or  association  organized  under  the 
laws  of  a foreign  country,  or  of  which 
any  officer,  or  more  than  one-third  of 
the  directors,  are  aliens,  or  of  which 
more  than  one-third  of  the  capital  stock 
is  owned  or  controlled  by  aliens  or  by  a 
foreign  government  or  representative 
thereof,  or  by  a company,  corporation, 
or  association  organized  under  the  laws 
of  a foreign  country.  The  ownership 
or  control  of  more  than  one-third  of  the 
capital  stock  of  any  company,  corpora- 
tion, or  association  to  which  a station 
license  has  been  issued  shall  not  be 
transferred  during  the  term  of  the  li- 
cense to  an  alien  or  aliens,  or  to  a for- 
eign government  or  representative  there- 
of, or  to  any  company,  corporation,  or 
association  organized  under  the  laws  of 
a foreign  country.  No  company,  cor- 
poration or  association  to  which  a sta- 
tion license  has  been  issued  shall  there- 
after during  the  term  of  the  license 
have  any  officer  who  is  an  alien. 

3.  The  rates  to  be  charged  shall  be 
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as  fixed  by  the  Secretary  of  Commerce, 
and  shall  be  specified  id  the  license. 

4.  Apparatus  other  than  that  speci- 
fied in  the  license  shall  not  be  used  for 
radio  communication. 

5.  Every  licensed  radio  station  open 
to  general  public  correspondence  shall 
be  bound  to  exchange  radiograms  with 
any  other  such  station  without  distinc- 
tion of  the  radio  systems  adopted. 

Such  license  shall  also  show  specifical- 
ly the  ownership  and  location  of  the 
station  in  which  the  apparatus  is  to  be 
used  and  such  other  particulars  as  the 
Secretary  of  Commerce  may  deem 
necessary  for  the  identification  of  the 
apparatus  and  to  enable  its  range  to  be 
estimated,  shall  show  the  purpose  of  the 
station,  the  rates  authorized  by  ihe  li- 
cense, the  wave-length  or  wave-lengths 
and  the  decrement  or  decrements  au- 
thorized for  use  by  the  station,  and  the 
hours  for  which  the  station  is  licensed 
to  work. 

Sec.  10.  Any  station  license  shall  be 
revocable  by  the  Secretary  of  Com- 
merce, in  his  discretion,  for  violation  of 
or  failure  to  observe  any  of  the  restric- 
tions and  conditions  mentioned  in  the 
preceding  section,  or  other  provision  of 
this  Act  or  regulation  of  the  Secretary 
of  Commerce,  and  the  books  and  records 
of  the  licensee  shall  be  open  at  all  times 
to  inspection  by  officials  of  the  Depart- 
ment of  Commerce  to  enable  them  to  de- 
termine whether  such  violation  or  fail- 
ure to  observe  has  occurred. 

Sec.  11.  Every  radio  station  for 
which  a station  license  is  required  by 
this  Act  shall  be  in  charge  of  or  under 
the  supervision  of  a person  to  whom  an 
operator’s  license  shall  have  been  issued 
hereunder.  No  person  shall  operate  any 
such  station  except  under  and  in  accord- 
ance with  an  operator’s  license  issued  to 
him  by  the  Secretary  of  Commerce.  The 
Secretary  of  Commerce,  in  his  discre- 
tion, may  grant  special  temporary  li- 
censes to  operators  of  radio  apparatus 
when  any  emergency  arises  requiring  the 
prompt  employment  of  such  an  operator. 
Whoever  shall  employ  any  unlicensed 
person  in  the  operation  or  supervision 
of  any  licensed  radio  station,  or  whoever 
without  an  operator's  license  shall  op- 
erate or  supervise  such  a station,  shall 


be  punished  by  a fine  not  exceeding  one 
hundred  dollars  for  the  first  offense,  and 
by  a fine  not  exceeding  two  hundred  dol- 
lars or  imprisonment  for  not  more  than 
two  years,  or  both,  for  each  offense 
thereafter. 

Sec.  12.  An  operator’s  license  shall 
be  issued  only  in  response  to  a written 
application  therefor  addressed  to  the 
Secretary  of  Commerce,  which  shall  set 
forth  the  name,  age,  and  address  of  the 
applicant,  date  and  place  of  birth,  the 
country  of  which  he  is  a citizen,  and  if 
a naturalized  citizen  of  the  United 
States  the  date  and  place  of  naturaliza- 
tion. The  application  shall  also  state 
the  previous  experience  of  applicant  in 
operating  radio  apparatus  and  such  fur- 
ther facts  or  information  as  may  be  re- 
quired by  the  Secretary  of  Commerce. 
Every  application  shall  be  signed  by  the 
applicant  upon  oath  or  affirmation.  A11 
operator’s  license  shall  be  issued  only 
to  a person  who,  in  the  judgment  of  the 
Secretary  of  Commerce,  is  shown  to  be 
proficient  in  the  use  and  operation  of 
radio  apparatus  and  in  the  transmission 
and  receipt  of  radiograms.  An  operator's 
license  shall  not  be  granted  to  any  alien 
or  representative  of  a foreign  govern- 
ment. Whoever  shall  knowingly  make 
any  untrue  statement  in  an  application 
for  an  operator’s  license  shall  be  guilty 
of  perjury  and  shall  be  punished  by  a 
fine  not  exceeding  two  thousand  dollars 
or  by  imprisonment  for  not  more  than 
five  years,  or  both. 


Suspension  of  Licenses 


Sec.  13.  An  operator’s  license  shall 
be  in  such  form  as  the  Secretary  of 
Commerce  shall  prescribe,  and  may  be 
suspended  by  the  Secretary  of  Com- 
merce for  a period  not  exceeding  one 
year,  upon  proof  sufficient  to  satisfy  him 
that  the  licensee  has  violated  any  provi- 
sion of  this  Act  or  regulation  of  the 
Secretary  of  Commerce,  or  that  he  has 
failed  to  compel  compliance  therewith 
by  an  unlicensed  person  in  his  employ  or 
under  his  supervision,  or  the  license  may 
be  revoked  by  the  Secretary  of  Com- 
merce upon  proof  sufficient  to  satisfy 
him  that  the  licensee  was  or  is  ineligible 
for  a license. 
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Censorship,  Interference  and  Disclos- 
ure of  Messages 

Sec.  14.  (a)  Radio  stations  licensed 
under  the  provisions  of  this  Act  shall  at 
all  times  be  subject  to  inspection  by  of- 
ficials of  the  Department  of  Commerce. 
During  any  war  in  which  the  United 
States  shall  be  a neutral  nation,  and  in 
time  of  threatened  or  actual  war  in 
which  the  United  States  may  be  a par- 
ty, and  in  time  of  public  peril  or  dis- 
aster, the  President  may,  by  proclama- 
tion or  Executive  Order,  issue  regula- 
tions for  the  conduct  and  censorship  of 
all  radio  stations  and  radio  apparatus  of 
every  form  and  nature  within  the  juris- 
diction of  the  United  States.  Any  per- 
son who  shall  knowingly  violate  or  fail 
to  observe  any  of  said  regulations  shall 
be  punished  by  a fine  not  exceeding  ten 
thousand  dollars  or  by  a term  of  im- 
prisonment of  not  more  than  three  years 
or  both;  and  in  case  of  any  such  viola- 
tion or  failure  to  observe  any  of  said 
regulations,  the  radio  station,  or  appara- 
tus, or  both,  shall  be  liable  to  forfeiture 
to  the  United  States. 

(b)  The  President,  further,  in  hts 
discretion,  may  cause  the  temporary 
closing  of  any  radio  station  within  the 
jurisdiction  of  the  United  States  and  the 
temporary  removal  therefrom  of  any 
radio  apparatus  for  a period  or  periods 
of  not  more  than  five  months  each,  or 
may  authorize  the  temporary  use  of  the 
station  or  the  apparatus  thereof  by  any 
department  of  the  Government  for  a 
like  period  or  periods  upon  just  com- 
pensation to  the  owners. 

Sec.  15.  (a)  Whoever  shall  malicious- 
ly or  wilfully  interfere  with  or  cause  any 
interference  with  radio  communication 
carried  on  or  sought  to  be  carried  on  by 
any  radio  station  or  apparatus  shall  be 
punished  by  a fine  not  exceeding  five 
hundred  dollars  for  the  first  offense, 
and  by  a fine  not  exceeding  one  thou- 
sand dollars,  for  each  offense  thereafter. 

(b)  Whoever  shall  wilfully  divulge 
or  publish  the  contents,  substance,  pur- 
port, effect  or  meaning  of  any  radio- 
gram, or  any  part  thereof,  to  any  person 
other  than  the  sender  or  addressee  there- 
of, or  his  agent  or  attorney,  except  to  a 
telegraph  or  radio  station  employed  to 


forward  such  radiogram  to  its  destina- 
tion, or  in  response  to  a subpoena  issued 
by  a court  of  competent  jurisdiction,  or 
on  demand  of  other  competent  author- 
ity, shall  be  punished  by  a fine  not  ex- 
ceeding five  hundred  dollars  for  the  first 
offense,  and  by  a fine  not  exceeding  one 
thousand  dollars,  or  imprisonment  for 
not  more  than  one  year,  or  both,  for 
each  offense  thereafter;  provided,  that 
this  section  shall  not  apply  to  the  di- 
vulging or  publication  of  the  contents 
of  any  radiogram  by  the  sender  or  ad- 
dressee thereof. 

Sec.  16.  All  stations  shall  give  prior- 
ity over  all  other  radiograms  to  radio- 
grams relating  to  ships  in  distress,  shall 
discontinue  all  sendipg  on  hearing  a dis- 
tress signal,  and,  except  when  answering 
or  aiding  a ship  in  distress,  shall  refrain 
from  sending  until  all  radiograms  relat- 
ing to  the  ship  or  ships  in  distress  shall 
have  been  completed. 

Every  coastal  station  and  every  sta- 
tion'whose  operation  can  interfere  with 
the  exchange  of  messages  between  ship 
and  ship,  or  ship  and  coast  is  required, 
during  the  hours  it  is  in  operation,  to 
listen  in  at  intervals  of  not  less  than  15 
minutes,  and  for  a period  of  not  less 
than  3 minutes,  with  the  receiver  tuned 
to  receive  messages  on  a wave  length 
of  600  meters,  or  such  other  normal 
wave-length  as  may  be  required  by  fu- 
ture international  conventions. 

Logarithmic  Decrement  Limitation 

Sec.  17.  When  sending  distress  sig- 
nals, the  transmitter  of  a station  on 
shipboard  may  be  tuned  to  create  a 
maximum  of  interference  with  a maxi- 
mum of  radiation.  In  all  other  circum- 
stances, all  stations  shall  use  the  mini- 
mum amount  of  energy  necessary  to 
complete  any  communication. 

Every  radio  station  shall  use  such 
transmitting  apparatus  that  the  energy 
is  radiated  in  as  pure  and  sharp  a wave 
as  practicable,  and  have  a logarithmic 
decrement  not  greater  than  the  limits 
which  may  be  specified  by  the  Depart- 
ment of  Commerce,  hut  the  owner  or  op- 
erator of  a station  mentioned  in  Section 
18  following  shall  not  be  liable  to  the 
penalties  provided  in  Section  28  for  a 
violation  of  the  requirements  of  this 
paragraph  unless  such  owner  or  operator 
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shall  have  been  notified  in  writing  that 
the  transmitter  owned  or  used  by  him 
has  been  found,  upon  tests  conducted 
by  the  Government,  to  be  so  adjusted  as 
to  violate  said  requirements,  and  oppor- 
tunity given  such  owner  or  operator  to 
adjust  such  transmitter  so  as  to  conform 
to  said  requirements. 

Receiving  apparatus  shall  be  of  such 
construction  and  so  adjusted  and  used 
as  to  give  the  greatest  practicable  pro- 
tection against  interference. 

Sec.  1 8.  General  amateur  stations 
shall  not  use  a transmitting  wave-length 
exceeding  200  meters  or  a transformer 
input  exceeding  one  kilowatt. 

Restricted  amateur  stations  shall  not 
use  a transmitting  wave-length  exceed- 
ing 200  meters  or  a transformer  input 
exceeding  one-half  kilowatt. 

Special  amateur  stations  are  permitted 
to  use  any  wave-length  less  than  600 
meters  and  an  amount  of  power  not  ex- 
ceeding the  limit  which  shall  be  specified 
in  the  license,  provided  the  Secretary  of 
Commerce  is  satisfied  that  such  opera- 
tion would  not  interfere  with  Govern- 
ment, commercial,  coastal,  or  ship  sta- 
tions. 

Sec.  19.  The  Secretary  of  Commerce 
may,  in  his  discretion,  grant  licenses  to 
experiment  stations  to  permit  the  carry- 
ing on  of  tests  with  any  amount  of  pow- 
er or  any  wave-lengths,  at  such  hours 
and  under  such  conditions  as  will  in- 
sure the  least  interference  with  the  work 
of  other  stations. 

Wave  Length  Restrictions. 

Sec.  20.  Commercial  stations  and 
technical  and  training-school  stations 
shall  not  use  a transmitting  wave-length 
of  1800  meters  nor  any  wave-length  ex- 
ceeding 600  meters  unless  it  exceeds 
1600  meters,  except  in  special  cases  to 
be  determined  by  the  Secretary  of  Com- 
merce. Such  a station  shall  operate  in 
such  a manner  as  not  to  cause  interfer- 
ence with  Government  stations  or  other 
commercial  stations.  Such  a station 
shall  not  use  any  wave-length  between 
200  and  600  meters  if  operation  at  such 
a wave-length  would,  in  the  opinion  of 
the  Secretary  of  Commerce,  cause  inter- 
ference with  coastal  or  ship  stations. 

After  the  passage  of  this  Act  no  license 


shall  be  granted  to  a commercial  station 
permitting  the  use  of  a wave-length  be- 
tween 200  and  4000  meters,  except  when 
so  far  removed  from  Government  or 
coastal  stations  that  in  the  opinion  of  the 
Secretary  of  Commerce  no  interference 
can  occur  with  Government  or  coastal 
communications. 

In  considering  complaints  of  interfer- 
ence and  in  deciding  whether  the  license 
of  a station  causing  serious  interference 
shall  be  revoked  by  the  Secretary . of 
Commerce,  preference  shall  be  given  to 
stations  communicating  with  ships  or  be- 
tween points  where  other  means  of  com- 
munication are  not  available. 

Sec.  21.  Every  coastal  station  and 
ship  station  shall  at  all  times  be  ready 
to  send  and  receive  messages  and  signals 
on  such  wave-lengths  and  of  such  wave 
character  as  are  required  by  the  existing 
or  future  international  conventions,  one 
of  these  wave-lengths  to  be  considered 
as  the  normal  sending  and  receiving 
wave-length  of  the  station.  Such  sta- 
tions may  also  use  1800  meters  and  such 
additional  wave-lengths  less  than  600 
meters  as  may  be  granted  by  the  Sec- 
retary of  Commerce.  Every  such  station 
shall  have  its  receiving  apparatus  so 
marked  that  the  operator  can  quickly 
and  conveniently  adjust  it  to  a receiv- 
ing wave-length  of  600  meters  or  other 
distress  wave-length  that  may  be  desig- 
nated by  future  international  conven- 
tions. 

Sec.  22.  No  licensed  ship  radio  sta- 
tion when  within  fifteen  nautical  miles 
of  a Government  land  station  or  a coast- 
al station  shall  use  a transformer  input 
exceeding  one  kilowatt,  nor  when  within 
five  nautical  miles  of  a Government  land 
station  or  a coastal  station,  a transform- 
er input  exceeding  one-half  kilowatt,  ex- 
cept for  sending  distress  signals  or  sig- 
nals or  radiograms  relating  thereto. 

The  Secretary  of  Commerce  may 
regulate  or  prohibit  the  use  of  the  trans- 
mitters of  stations  on  shipboard  in  har- 
bors within  the  jurisdiction  of  the  Uni- 
ted States,  as  he  may  deem  necesasry. 

Location  and  Transmitting 
Restrictions. 

Sec.  23.  No  licensed  land  station  in 
operation  on  the  date  of  the  passage  of 
this  Act  within  fifteen  nautical  miles 
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from  the  Government  receiving  stations 
at  the  following  points : Boston,  Mass. ; 
Newport,  R.  I. ; Washington,  D.  C. ; 
Charleston,  S.  C. ; Key  West,  Fla.;  San 
Juan,  P.  R. ; Point  Isabel,  San  Antonio, 
Laredo,  and  El  Paso,  Texas;  Fort  Hua- 
chuca,  Arizona ; San  Diego,  and  San 
Francisco,  Calif.;  North  Head,  Tatoosh 
Island,  and  Bremerton,  Washington,  or 
from  any  Government  station  in  Alaska, 
shall  be  licensed  to  change  its  equipment 
in  any  manner  that  will  increase  its  in- 
terference with  other  stations,  and  no 
land  station  located  within  fifteen  nauti- 
cal miles  of  the  Government  receiving 
stations  herein  named,  and  not  in  opera- 
tion on  the  date  of  the  passage  of  this 
Act,  shall  be  licensed  for  the  transmis- 
sion of  public  or  commercial  business  by 
radio  communication. 

Sec.  24.  At  all  important  seaports 
and  at  all  other  places  where  coastal  sta- 
tions operate  in  such  close  proximity  to 
Government  stations  that  interference 
with  the  work  of  the  Government 
stations  cannot  be  otherwise  avoid- 
ed by  the  enforcement  of  this  Act, 
such  coastal  stations  as  interfere  with 
the  receipt  of  radiograms  by  the  Govern- 
ment stations  concerned  shall  not  use 
their  transmitters  during  the  first  fifteen 
minutes  of  each  hour,  local  standard 
time.  The  Secretary  of  Commerce  may, 
on  the  recommendation  of  the  Depart- 
ment concerned,  designate  the  station  or 
stations  which  may  be  required  to  ob- 
serve this  division  of  time.  The  Gov- 
ernment stations  for  which  the  above- 
mentioned  division  of  time  may  be  es- 
tablished shall  transmit  radiograms  only 
during  the  first  fifteen  minutes  of  each 
hour,  local  standard  time,  except  in  case 
of  radiograms  relating  to  vessels  in  dis- 
tress. 

Sec.  25.  Whoever,  including  any  per- 
son in  the  service  of  the  Government, 
shall  knowingly  transmit  or  publish,  or 
knowingly  cause  to  be  transmitted  or 
published,  any  false  or  fraudulent  dis- 
tress radiogram,  or  who,  when  engaged 
in  radio  communication,  shall  transmit 
or  publish,  or  cause  to  be  transmitted  or 
published,  any  other  radiogram  for  the 
purpose  of  defrauding  or  deceiving  the 
Government,  shall  be  punished  by  a fine 
not  exceeding  two  thousand  dollars  or 


imprisonment  for  not  more  than  five 
years,  or  both. 

Sec.  26.  No  person  shall  use  or  op- 
erate any  radio  apparatus  on  a foreign 
ship  when  within  the  jurisdiction  of  the 
United  States  otherwise  than  in  accord- 
ance with  the  provisions  of  Sections 
14  (a),  15,  16,  17,  and  22  of  this  Act, 
and  all  the  provisions  of  said  sections 
and  penalties  thereto  attaching  are  here- 
by made  applicable  to  such  apparatus: 
Provided,  however,  that  in  no  other  re- 
spect shall  anything  contained  in  this 
Act  apply  to  apparatus  on  foreign  ships, 
nor  shall  the  restrictions  of  this  Section 
or  of  any  other  Sections  of  this  Act  ap- 
ply to  public  vessels  of  foreign  govern- 
ments otherwise  than  by  a general 
proclamation  of  the  President. 


Naval  System  of  Accounting. 

Sec.  27.  The  office  of  Director  Naval 
Communications,  established  under  the 
jurisdiction  of  the  Navy  Department, 
shall  be  charged  with  the  accounting  and 
payment  of  charges  in  connection  with 
the  settlement  of  international  radio  ac- 
counts as  provided  by  the  London 
Radiotelegraphic  Convention  of  1912,  or 
as  may  be  provided  by  future  interna- 
tional conventions.  The  expenses  in- 
volved in  the  settling  of  international 
radio  accounts,  not  exceeding  five  thou- 
sand dollars  per  annum,  shall  be  borne 
by  the  United  States. 

Sec.  28.  In  all  cases  of  violation  of 
any  provision  of  this  Act  for  which  no 
penalty  is  otherwise  prescribed,  or  of 
any  regulation  of  the  Secretary  of  Com- 
merce, the  Secretary  oi  Commerce  may 
impose  a fine  of  one  hundred  dollars  up- 
on the  owner  of  the  apparatus  by  means 
of  which  such  violation  was  effected,  or 
a fine  of  twenty-five  dollars  upon  the 
offending  operator,  or  both,  but  such 
fines  may  be  reduced  or  remitted  by  the 
Secretary  of  Commerce  in  his  discre- 
tion ; and  in  addition  the  Secretary  of 
Commerce  may  in  his  discretion,  revoke 
the  station  license  of  such  owner  and  re- 
voke or  suspend  the.  license  of  such  op- 
erator as  provided  in  Sections  10  and  13 
of  this  Act. 


Sec.  29.  The  Secretary  of  Commerce 
shall  have  power  to  enforce  the  provi- 
sions of  this  Act  by  appropriate  regu- 
lations through  collectors  of  customs  and 
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such  other  officers  as  he  may  designate; 
and  said  Secretary  shall  also  enforce  the 
provisions  of  such  international  radio 
conventions  as  have  been  or  may  here- 
after be  ratified  or  adhered  to  by  the 
United  States,  except  that  provisions 
thereof  relating  to  Government  radio 
installations  shall  be  enforced  by  the  De- 
partments respectively  controlling  such 
installations. 

The  Secretary  of  Commerce  may,  up 
on  application  therefor,  remit  or  mitigate 
any  fine,  penalty,  or  forfeiture  provided 
for  in  this  Act  with  the  exception  of 
penalties  including  imprisonment:  Pro- 
vided, that  the  penalties  not  involving 
imprisonment  incurred  in  the  Philippine 
Islands,  may  be  remitted  or  mitigated  by 
the  Governor  General  and  President  of 
the  Philippine  Commission,  and  such 
penalties  incurred  in  the  Panama  Canal 
Zone  may  be  remitted  or  mitigated  by 
the  Governor  of  the  Panama  Canal  on 
application  therefor  being  made,  in  such 
manner  and  under  such  regulations  as 
they  may  deem  proper. 

Sec.  30.  Except  as  otherwise  spe- 
cifically provided  in  this  Act , the  pro- 
visions of  this  Act  shall  extend  to  all 
places  subject  to  the  jurisdiction  of  the 
United  States.  The  several  Courts  of 
First  Instance  in  the  Philippine  Islands 
and  the  District  Court  of  the  Canal 
Zone  shall  have  jurisdiction  of  offenses 
under  this  Act  committed  within  their 
respective  districts,  and  of  conspiracies 
to  commit  such  offenses  as  defined  by 
Section  Thirty-seven  of  the  Act  to  codi- 
fy, revise,  and  amend  the  penal  laws  of 
the  United  States,  approved  March  4, 
1909,  and  the  provisions  of  said  section, 
for  the  purposes  of  this  Act,  are  hereby 
extended  to  the  Philippine  Islands  and 
to  the  Canal  Zone. 

Provision  for  Repeal  of  Present  Act. 

Sec.  31.  The  Act  approved  August 
13,  1912,  entitled  “An  Act  to  Regulate 
Radio  Communication,”  is  hereby  re- 
pealed. 

Such  repeal,  however,  shall  not  affect 
any  act  done  or  any  right  accruing  or 
accrued,  or  any  suit  or  proceeding  had 
or  commenced  in  any  civil  cause  prior  to 


sail  repeal,  but  all  liabilities  under  said 
laws  shall  continue  and  may  be  enforced 
in  the  same  manner  as  if  said  repeal  or 
modifications  had  not  been  made ; and  all 
offenses  committed,  and  all  penalties, 
forfeitures  or  liabilities  incurred  prior  to 
the  taking  effect  hereof,  under  any  law 
embraced  in,  changed,  modified,  or  re- 
pealed by  this  Act,  may  be  prosecuted 
and  punished  in  the  same  manner  and 
with  the  same  effect  as  if  this  Act  had 
not  been  passed. 

Marconi’s  Pointed  Criticisms. 

The  Marconi  view  of  the  proposed  leg- 
islation was  expressed  in  the  following 
communication,  read  by  the  company’s 
Vice-President  and  General  Manager, 
Mr.  Nally,  and  filed  with  Commander 
Todd,  chairman  of  the  meeting: 
Gentlemen  : 


After  reviewing  the  provisions  of  the 
proposed  bill  to  regulate  radio  communi- 
cation compiled  by  your  Committee,  and 
entitled  “An  Act  to  Regulate  Radio  Com- 
munication,” the  Marconi  Company  re- 
spectfully submits  the  following  for 
your  consideration: 

There  has  not  been  sufficient  time  be- 
tween the  receipt  of  your  copy  of  the 
proposed  bill,  and  the  date  of  this  hear- 
ing to  enable  us  to  prepare  a complete 
statement  as  to  each  of  the  sections  pro- 
vided for  in  the  proposed  bill,  but  we 
wish  to  go  on  record  at  this  time  as  ob- 
jecting to  the  sections  specically  re- 
ferred to  hereafter,  because  of  the  hard- 
ships and  restrictions,  the  sections,  if  en- 
acted into  law,  would  place  upon  the  com- 
mercial operation  and  development  of  the 
art  of  radio  communication. 


Section  5 provides  that  “The  Secretary 
of  Commerce  shall  fix  the  rates  charged 
by  all  licensed  stations  open  to  public 
correspondence.”  This  provision  is  ob- 
jectionable, in  the  first  place,  because  the 
same  provision  does  not  apply  to  Govern- 
ment radio  stations,  which  it  is  now  pro- 
posed to  open  for  public  correspondence, 
in  competition  with  commercial  stations. 
Obviously,  a condition  of  rate  competi- 
tion may  be  thereby  created,  to  the  seri- 
ous detriment  of  the  commercial  compan- 
ies. Secondly,  this  power  should  not  be 
vested  in  the  Secretary  of  the  Department 
of  Commerce,  If  regulation  of  rates  is 
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necessary,  it  would  seem  that  it  should 
come  under  the  jurisdiction  of  the  Inter- 
state Commerce  Commission. 

Section  5 also  provides  for  the  opening 
by  the  Government  of  its  radio  stations  to 
general  public  business,  and  if  this  pro- 
vision is  enacted  into  law,  it  will  create  a 
condition  of  competition  between  Govern- 
ment and  private  interests,  resulting  in  a 
heavy  financial  loss  to  commercial  com- 
panies, which  have  spent  considerable 
sums  of  money  and  years  of  labor  in  the 
development  of  efficient  radio  stations, 
so  as  to  provide  a satisfactory  commercial 
wireless  telegraph  service  to  the  public. 

Section  6 seems  to  anticipate  the  con- 
dition referred  to  in  the  preceding  para- 
graph, in  that  it  provides  that  “The  Gov- 
ernment, through  the  Navy  Department, 
shall  have  authority  to  acquire  by  pur- 
chase at  a reasonable  valuation,  any 
coastal  radio  station  now  in  operation  in 
the  United  States  which  the  owner  may 
desire  to  sell/’  It  is  not  stated  who  shall 
determine  the  reasonableness  of  the 
valuation  which  the  Navy  Department 
may  wish  to  place  on  property  belonging 
to  commercial  interests. 

Section  7.  The  last  paragraph  of  this 
section  provides  that  “A  license  shall  not 
be  granted  if,  in  the  opinion  of  the  Sec- 
retary of  Commerce,  the  operation  of  the 
proposed  station  will  seriously  interfere 
with  the  operation  of  existing  Govern- 
ment or  licensed  stations  in  the  vicinity." 
We  respectfully  submit  that  in  the  pres- 
ent stage  of  development  of  the  radio  art 
it  is  highly  undesirable  to  enact  the  above 
regulation  into  law.  Its  effect  would  be 
to  stifle  the  growth  of  the  radio  art  and 
such  authority  should  not  be  left  to  the 
opinion  of  any  one  person. 

A Check  on  the  Development  of  the 
Art. 

Section  8.  The  penultimate  paragraph 
of  this  section  seeks  to  vest  further  rights 
in  the  Secretary  of  Commerce  concerning 
the  granting  of  licenses,  and  actually  pro- 
vides that  the  Secretary  of  Commerce 
may  determine  in  advance  of  the  erection 
of  a radio  Station  whether  the  apparatus 
to  be  installed  in  such  a station  shall  be 
licensed. 

With  the  many  different  types  of  ap- 
paratus now  employed  in  radio  communi- 


cation, and  with  the  different  lines  along 
which  certain  types  of  apparatus  are  be- 
ing further  developed,  it  is  in  our  opinion 
highly  undesirable  to  have  any  Govern- 
ment Department  determine  what  type  of 
apparatus  may  be  installed  at  a proposed 
radio  station.  The  check  that  such  a reg- 
ulation, if  enacted  into  law,  would  have 
on  the  further  development  of  the  art  is 
obvious. 


Making  Confiscation  Easy 

Section  % in  paragraph  1 thereof,  pro- 
vides, “The  President  of  the  United 
States,  in  his  discretion,  may  cause  the 
closing  of  such  station  and  the  removal 
of  all  radio  apparatus,  or  may  authorize 
the  use  of  the  station  or  apparatus  by  any 
Department  of  the  Government  upon  just 
compensation  to  the  owners,"  etc. 

The  President  of  the  United  States  is 
already  empowered,  under  the  Act  of 
August  13th,  1912,  approved  by  Con- 
gress, to  “Cause  the  closing  of  any  sta- 
tion for  radio  communication  and  the  re- 
moval therefrom  of  all  radio  apparatus, 
or  may  authorize  the  use  or  control  of 
such  station  or  apparatus  by  any  Depart- 
ment of  the  Government,  upon  just  com- 
pensation to  the  owner,"  “in  time  of  war 
or  public  peril  or  disaster." 

The  Marconi  Company  has  on  previous 
occasions  voluntarily  offered  its  stations, 
as  well  as  its  organization,  to  the  United 
States  Government,  if  desired  for  use  in 
time  of  war  or  other  national  emergency, 
and  renews  this  offer  at  present,  but  re- 
spectfully submits  that  the  section  above 
referred  to  would  give  the  same  power 
to  the  President  of  the  United  States  in 
time  of  peace,  a condition  which,  in  our 
opinion,  is  unnecessary. 

Section  10  provides  that  “The  books 
and  records  of  the  licensee  shall  be  open 
at  all  times  for  inspection  by  the  officials 
of  the  Department  of  Commerce,"  etc. 
We  submit  that  if  such  a provision  is  to 
be  enacted  at  all,  it  should  be  confined 
to  such  books  and  records  only  as  apply 
to  the  transmission  of  messages,  and  the 
apparatus  installed  at  any  station  li- 
censed by  the  Department  of  Commerce. 

Section  11  provides,  in  part,  that  “who- 
ever shall  employ  any  unlicensed  person 
in  the  operation  or  supervision  of  any 
licensed  radio  station  . . . shall  be 

punished  by  a fine,"  etc. 
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We  desire  to  call  the  attention  of  this 
Committee  to  the  fact  that  the  super- 
visors or  engineers  in  charge  of  important 
radio  stations  need  not,  necessarily,  be 
operators,  and  if  the  provision  referred 
to  in  this  paragraph  is  enacted  into  law 
it  would  prevent,  for  example,  the  chief 
engineer  of  a high  power  radio  station 
from  being  employed,  unless  he  obtained 
an  operator's  license,  a provision  in  our 
opinion  unnecessary. 

False  Elimination  of  Interference. 

Section  ij,  in  paragraph  2 thereof,  pro- 
vides, among  other  things,  that,  “Every 
radio  station  shall  . . . have  a loga- 

rithmic decrement  not  greater  than  the 
limits  which  may  be  specified  by  the  De- 
partment of  Commerce,”  etc. 

We  respectfully  submit  that  this  pro- 
vision is  extremely  undesirable.  The  ex- 
isting laws  already  provide  ior  a logarith- 
mic decrement  not  exceeding  .2  per  com- 
plete oscillation,  and  as  it  is  not  always 
possible  to  determine  in  advance  of  in- 
stallation the  logarithmic  decrement  of  a 
transmitter,  this  depending  on  the  an- 
tenna and  other  conditions,  a regulation 
leaving  this  matter  entirely  in  the  hands 
of  the  Department  of  Commerce,  would 
give  grounds  for  controversy. 

Section  20,  paragraph  2 thereof,  which 
prohibits  the  use  by  commercial  stations 
of  wave  lengths  between  200  and  4,000 
meters,  would,  in  our  opinion,  if  enacted 
into  law,  seriously  retard  the  develop- 
ment of  radio  telegraphy  and  telephony 
for  overland  communication. 

It  is  evident  from  this  proposed  regu- 
lation that  the  framers  of  this  bill  have 
attempted  to  solve  the  interference  prob- 
lem by  limiting  the  number  of  stations 
that  may  be  erected,  and  also  the  wave 
lengths  that  may  be  used  by  stations  al- 
ready in  operation.  In  our  opinion,  this 
is  not  a solution  of  the  interference  prob- 
lem. What  is  needed  is  the  removal  of 
the  cause  of  interference,  a problem  that 
can  only  be  solved  by  individual  initia- 
tive and  such  research  as  commercial  or- 
ganizations can  engage  in.  The  provi- 
sions of  this  section  are  evidence  of  the 
limitations  this  bill  would  place  on  the 
future  development  of  the  art  of  radio 
communication. 

Section  21  provides  for  the  further  re- 


striction of  the  already  limited  number  of 
wave  lengths  allowed  for  commercial  ship 
and  shore  use,  while  the  bill  makes  no 
provision  whatsoever  regarding  the  wave- 
lengths to  be  employed  by  the  Govern- 
ment stations,  a condition  which  is  mani- 
festly unfair  to  commercial  stations,  and 
especially  so  in  time  of  peace. 

Section  23  not  only  further  limits  the 
number  of  stations  that  may  be  erected 
on  land,  but  also  prevents  certain  existing 
commercial  stations  from  changing  their 
equipment.  The  purpose  of  this  regula- 
tion is  apparently  to  limit  interference, 
but  the  views  expressed  in  the  preceding 
paragraph  concerning  the  solution  of  the 
interference  problem,  similarly  apply  in 
this  case. 

In  general  the  proposed  bill  is  evidence 
of  a desire  to  limit  private  enterprise,  and 
tends  to  discourage  and  suppress  individ- 
ual efforts  to  promote  or  advance  the 
radio  signaling  art.  For  the  reasons 
stated,  as  well  as  for  other  technical  con- 
siderations, the  Marconi  Company  de- 
sires to  record  its  protest  against  the  pro- 
visions of  the  bill  under  discussion. 

Respectfully, 

Marconi  Wireless  Telegraph  Co.  of 
America, 

By  E.  J.  Nally, 

J 'ice  President  & General  Manager. 

Commander  Todd  observed,  after  the 
reading  of  the  statement,  “Mr.  Nally’s 
paper  has  some  things  in  it  which  point 
to  possible  changes  in  the  Bill.  I see 
several  places  where  the  Committee  will 
undoubtedly  take  a very  strong  notice 
of  his  objections.  It  is  a very  fair  and 
open  statement  of  his  company’s  atti- 
ture.” 

Prof.  Kennelly’s  Protest. 

Three  communications  were  then  read 
by  David  Sarnoff,  representing  the  Insti- 
tute of  Radio  Engineers.  The  first  was 
from  Professor  A.  E.  Kennedy,  presi- 
dent of  the  Institute,  professor  of  elec- 
trical engineering  at  Harvard  and  Bos- 
ton “Tech,”  and  vice-president  of  the 
National  Amateur  Wireless  Association. 
Professor  Kennedy  said  : 

Gentlemen  : 

1 am  informed  that  new  legislation  is 
proposed,  looking  towards  the  invasion 
of  the  existing  commercial  field  of  radio 
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communication  in  the  United  States  by 
certain  department  or  departments  of  the 
Government,  and  that  a hearing  is  pro- 
posed in  the  near  future,  at  very  short 
notice  after  the  preparation  and  promul- 
gation of  the  said  proposed  legislation. 

The  views  of  the  Board  of  Directors 
of  the  Institute  of  Radio  Engineers  have 
recently  been  expressed  officially  upon 
this  question,  and  I beg  to  state  my  en- 
dorsement of  those  views,  which  will 
doubtless  be  presented  to  your  notice. 

I am  not  commercially  interested 
either  directly  or  indirectly,  in  any  radio 
communication  system  plant,  company 
or  organization,  so  that  I am  not  actu- 
ated by  any  financial  consideration  in 
urging  my  point  of  view  before  your 
committee.  I*am  deeply  interested,  how- 
ever, in  the  active  development  of  the 
science  and  art  of  radio  communication 
in  America  as  a scientist,  a teacher,  an 
operator  a telegraphist  and  a United 
States  citizen. 

Although,  in  the  past,  the  commercial 
field  of  radio  communication  has  unfor- 
tunately been  exploited  by  certain  un- 
scrupulous promoters,  to  the  detriment 
of  all  interests  involved,  nevertheless,  a 
large  aggregate  amount  of  capital,  and 
the  savings  of  United  States  citizens,  has 
been  honestly  invested  in  it.  I submit 
that  it  is  the  duty  and  interest  of  the 
Government  to  protect  that  investment 
and  the  American  enterprise  that  goes 
with  it. 

If  the  Navy  Department,  or  any  other 
department  of  the  Government,  is  al- 
lowed to  compete  in  times  of  peace  with 
existing  industrial  shore  stations  in  the 
hands  of  American  citizens,  such  compe- 
tition is  likely  to  degenerate  into  the  con- 
fiscation of  private  property,  because  the 
Government  now  claims  the  right  to  reg- 
ulate radio  communication,  under  the 
terms  of  the  London  Convention,  and  it 
needs  no  argument  to  show  that,  with 
the  Government  in  competition  and  at 
the  same  time  construing  the  terms  of 
regulation  of  their  competitors,  the  com- 
petitors might  quite  easily,  and  very 
probably  would  be  regulated  out  of  ex- 
istence, and  their  properties  confiscated 
at  scrap  valuation  prices  by  the  Govern- 
ment. I do  not,  of  course,  say  that  such 
injustice  is  the  intention  of  any  depart- 


ment of  the  Government,  but  I do  say 
that  any  legislation  which  permits  any 
branch  of  the  Government  to  compete 
commercially  with  existing  stations  for 
messages  in  times  of  peace  is  likely  to 
lead  to  the  injustice  above  mentioned. 

Blocking  Preparedness. 

In  times  of  war,  or  national  peril,  it 
is  of  course  the  duty  of  every  citizen  to 
sustain  and  cooperate  with  the  Govern- 
ment in  the  general  commandeering  of 
all  electric  communication,  radio  or 
otherwise,  but  in  times  of  peace  such 
commandeering  of  private  enterprises  by 
the  Government  is  not  only  fatal  to  the 
private  interests,  but  also  fatal  to  the 
Government  Interests.  This  is  shown  by 
the  fact  that  in  those  countries  of  Europe 
where  the  telephone  system  is  owned  and 
operated  entirely  by  the  Government,  the 
telephone  communication  of  the  country 
is  in  a relatively  backward  state,  by  com- 
parison either  with  the  United  States  or 
with  countries  in  which  the  telephone  is 
not  owned  and  operated  by  the  Govern- 
ment. Statistics  on  this  point  are  so 
ample  and  accessible  that  I need  not  refer 
to  them  here.  In  order,  therefore,  that 
the  highest  development  of  radio  com- 
munication shall  constantly  be  obtain- 
able for  the  support  of  the  Government 
in  time  of  need,  it  is  very  desirable  that 
inventions  and  improvements  should  be 
open  to  the  public  and  to  public  competi- 
tion. If  the  radio  system  is  a Govern- 
ment institution,  nearly  all  incentive  for 
improvement,  and  most  of  the  inventive 
and  scientific  effort  for  development  will 
cease.  There  will  be  no  market  for  pri- 
vate enterprise.  I therefore  urgently 
contend  that,  for  the  present,  there  should 
be  no  legislation  increasing  the  already 
great  powers  of  the  Government  in  the 
radio  communication  field. 

Yours  respectfully, 

A.  E.  Kennelly, 

Professor  of  Electrical  Engineering 
at  Harvard  University  and  Mass. 
Institute  of  Technology. 

Prof.  Goldsmith’s  Protest. 

Professor  Alfred  N.  Goldsmith,  of  the 
College  of  the  City  of  New  York,  editor 
of  the  Institute  Proceedings,  and  a vicc- 
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president  of  the  National  Amateur  Wire- 
less Association,  was  next  heard  from. 
His  communication  read  as  follows: 
Gentlemen  : 

The  undersigned  has  had  the  oppor- 
tunity to  read  through  the  provisions  of 
a.  proposed  bill  to  regulate  radio  com- 
munication compiled  by  your  Committee, 
and  respectfully  submits  the  following 
comment  thereon : 

In  considering  radio  legislation,  he  as- 
sumes as  a necessary  and  fundamental 
basis  that  the  welfare  of  the  country  is 
dependent  on  the  encouragement  of  com- 
mercial enterprise  in  legitimate  direc- 
tions, the  fostering  of  determined  invent- 
ive effort,  and  sympathetic  co-operation 
of  Government  officials  in  the  directions 
mentioned. 

In  the  radio  art,  the  need  of  such  a 
friendly  attitude  on  the  part  of  the  Gov- 
ernment is  peculiarly  necessary,  since  it 
is  well  known  to  those  engaged  in  this 
useful  art  that  the  commercial  concerns 
have  not  yet  passed  out  of  the  initial 
stages  of  development,  and  that  they  have 
sunk  great  sums  of  capital  in  the  estab- 
lishment of  a valuable  field  which  has 
not  given  them,  up  to  the  present,  an 
adequate  return.  Whatever  may  have 
been  their  shortcomings  in  the  past,  it 
is  very  evident  that  the  leading  companies 
in  the  radio  field  in  America  are  now  very 
earnest  in  their  desire  to  develop  the  field 
in  the  right  directions  and  to  bring  the 
United  States  to  a position  of  pre-em- 
inence in  character  of  equipment  and 
grade  of  service.  In  this  worthy  task, 
they  are  entitled  to  every  encouragement. 

The  radio  art  itself  bristles  today  with 
unsolved  problems  which  obviously  de- 
mand concentrated  research  and  com- 
mercial trial  on  the  largest  scale  to  fa- 
cilitate their  solution.  The  undersigned 
need  only  mention  in  this  connection  the 
great  difficulties  of  elimination  of  atmos- 
pheric disturbances  of  reception 
( “strays”),  the  unsolved  problem  of  long 
distance  reliable  radio  telephony,  the 
problem  of  securing  adequate  selectivity 
of  choice  of  station  in  reception,  the  elim- 
ination of  station  interference  in  recep- 
tion, the  securing  of  a reliable  and  sim- 
ple calling  system  whereby  the  contin- 
ual attendance  of  a skilled  operator  in 
the  receiving  station  may  be  avoided,  and 
a multitude  of  others.  These  problems 


can  be  solved  only  by  individual  initia- 
tive expressing  itself  through  large  com- 
mercial organizations  which,  out  of  a 
portion  of  their  profits,  maintain  the  nec- 
essarily elaborate  research  laboratories, 
and  offer  suitable  remuneration  to  those 
carrying  out  the  research  work  itself. 

There  is,  indeed,  a marked  parallelism 
between  the  development  of  the  radio 
field  and  that  of  wire  telephony.  The 
evidence  is  irrefutable  that  the  telephonic 
field  would  not  be  today  at  its  high  state 
of  development  if  the  attitude  of  the  Gov- 
ernment after  1880  had  been  one  of  un- 
friendly. interference  and  threatened  con- 
fiscation. 

Legislating  Commercial  Companies 
Out  of  the  Field. 

The  undersigned  is  reluctantly  forced 
to  believe  that  the  spirit  of  the  legisla- 
tion proposed  by  the  Inter-Departmental 
Committee  is  one  of  hostility  to  the  ex- 
isting organizations.  Throughout  the 
proposed  bill  there  is  evidence  of  a de- 
sire to  eliminate  commercial  enterprise 
and  healthy  competition.  The  suggested 
clauses  giving  the  Secretary  of  Commerce 
the  arbitrary  power  to  suppress  a sta- 
tion in  which  the  smallest  detail  of  the 
apparatus  is  changed  without  a license 
application  ( Section  9,  paragraph  4,  “Ap- 
paratus other  than  that  specified  in  the 
license  shall  not  be  used  for  radio  com- 
munication”),  the  even  more  arbitrary 
power  vested  in  the  Secretary  whereby 
all  wave-lengths  between  200  and  4,000 
meters  are,  in  effect,  closed  to  commer- 
cial stations  except  in  the  hearts  of  un- 
populated wildernesses  where  the  sensi- 
tive receivers  in  Government  stations  can 
not  detect  their  existence  and  potential 
interference  with  Government  traffic 
(Section  20:  “ . . . no  license  shall 

be  granted  to  a commercial  station  per- 
mitting the  use  of  wave  lengths  between 
200  and  4,000  meters,  except  when  so  far 
removed  from  Government  or  coastal 
stations  that  in  the  opinion  of  the  Secre- 
tary of  Commerce,  no  interference  can 
occur  with  the  Government  or  coastal 
communication’ ’)  ; these  clauses  can  only 
be  interpreted  as  expression  of  a desire 
to  drive  the  commercial  companies  out  of 
t lie  field.  To  clinch  the  matter,  the  un- 
dersigned need  only  cite  the  clause  of 

the  proposed  bill  wh(H^kvf  the  Govern- 
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ment  is  authorized  to  purchase  commer- 
cial stations  within  five  years  from  their 
(presumably  bankrupt)  owners. 

If  the  commercial  companies  are  driv- 
en out  of  the  field  in  this  early  stage  of 
its  development,  the  undersigned  is  firm- 
ly convinced  that  a great  wrong  will  have 
been  done  to  the  United  States  and  that 
the  future  of  radio  communication  and 
its  legitimate  development  will  be  irre- 
trievably destroyed.  Against  so  unfor- 
tunate a policy,  he  begs  to  protest.  He 
urges  respectfully  that  the  proposed  legis- 
lation be  abandoned  as  being  contrary  to 
the  interests  of  the  United  States  and 
prejudicial  to  the  commercial  and  engin- 
eering development  of  the  radio  art. 

Very  truly  yours, 

Alfred  N.  Goldsmith,  Ph.  D., 

Director,  Radio  Telegraphic  and  Tel- 
ephonic Laboratory. 

As  secretary,  Mr.  Sarnoff  then  noted : 

At  the  last  meeting  of  the  Board  of 
Direction  of  the  Institute  of  Radio  En- 
gineers, the  following  resolution  was 
recorded  in  the  minutes  of  the  Institute 
records,  and  I am  instructed  to  present 
the  resolution  to  your  Committee : 

I.  R.  E.  Resolution  of  Opposition  to 
Bill. 

Whereas:  Certain  unwise  provisions 
in  the  London  Radio  Telegraphic  Con- 
vention of  1912  through  serious  Gov- 
ernmental interference  have  retarded  the 
engineering  development  of  the  radio 
art ; and 

Whereas:  The  development  of  new 
arts  of  electric  communication  has  al- 
ways been  checked  by  Government  in- 
terference and  has  always  been  fostered 
by  the  existence  of  free  individual  ini- 
tiative as,  for  example,  telephony,  in  the 
United  States ; and 

Whereas:  Many  important  problems  in 
radio  telegraphy  and  telephony  are  still 
unsolved,  as,  for  example,  the  problems 
of  long-range  radio  telephony,  adequate 
selective  reliability,  call  systems  and  the 
elimination  of  atmospheric  strays ; and 

Whereas:  The  solution  of  these  im- 
portant problems  calls  for  the  highest 
engineering  and  inventive  talent  and  re- 
search; and 

Whereas:  Such  inventive  effort  and 
research  can  only  exist  under  free  in- 


stitutions and  under  the  stimulus  of 
healthy  competition;  and 

Whereas:  Certain  foreign  Govern- 

ment have  assisted  and  not  opposed  in- 
dividual initiative  and  private  enterprise 
in  developing  the  radio  communication 
systems  of  their  countries  with  great 
success;  and 

Whereas:  Government  competition,  or 
confiscation  by  the  Government,  would 
effectively  stifle  inventive  effort;  and 
Whereas:  The  military  control  of  radio 
— or  any  public-service  communication — 
in  times  of  peace,  virtually  constitutes  a 
continuous  military  inquisition  into  pri- 
vate correspondence,  an  undemocratic 
and  dangerous  institution ; and 

Whereas:  The  reliability  and  superior- 
ity of  our  radio  communication  in  times 
of  sudden  national  peril  is  dependent 
upon  the  inventive  and  engineering  re- 
sources of  the  nation,  which  should  there- 
fore be  kept  at  the  highest  pitch  and  of 
the  broadest  scope ; therefore,  be  it 
Resolved:  That  the  Board  of  Direction 
of  the  Institute  of  Radio  Engineers  is 
opposed  to  the  competition  by  any  De- 
partment of  the  Government,  and  par- 
ticularly by  any  Military  or  Navy  De- 
partment, with  existing  organizations 
founded  for  radio  communication ; and 
Resolved , further:  That  this  resolution 
be  brought  to  the  notice  of  such  Congres- 
sional Committees  as  may  have  charge  of 
any  proposed  legislation  on  the  subject. 

Respectfully, 

Board  of  Direction , 

The  Institute  of  Radio  Engineers, 
By  David  Sarnoff, 
Secretary . 

In  his  address  to  the  meeting  Com- 
mander Todd  stated  that  the  principal 
reason  for  the  Government’s  desire  to 
handle  commercial  business  was  that 
operators  in  Government  service  at  shore 
stations  are  not  obtaining  enough  prac- 
tice to  make  them  efficient  as  operators. 


Navy  Views  Government  Monopoly  in 
Thin  Disguise. 

“I  ask,”  said  Mr.  Nally,  vice-president 
and  general  manager  of  the  Marconi 
Company,  “if  the  Government  has  any 
other  reason  for  entering  into  the  com- 
mercial business  than  to  give  its  operat- 
ors practice?” 

Commander  Todd’s  reply  was  to  the 
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effect  that  it  would  be  necesary  to  take 
the  traffic  away  from  the  commercial 
stations  in  order  to  give  Government 
operators  the  practice  needed  to  become 
efficient.  He  added:  “The  framing  of 

sections  that  suggest  Government  mo- 
nopoly is  just  the  handwriting  on  the 
wall ; it  must  come,  unless  all  these  beau- 
tiful dreams  come  true.” 

Two  Views  of  Proper  Preparedness 

“Naturally,  Mr.  Chairman/*  said  Mr. 
Nally,  “it  isn’t  clear  to  us  as  a question 
of  business,  why  this  should  come  true. 
Why  a service  which  in  itself  has  not 
been  criticized,  which  is  considered  as 
developing  from  day  to  day,  which  is  im- 
proving every  hour  and  is  doing  really 
good  service  to  the  public,  why  it  should 
be  legislated  out  of  business  mainly  for 
the  reason  that  Government  operators 
are  not  given  sufficient  practice.  We 
might  say  that  it  is  necessary  for  the 
Army  and  Navy  to  be  constantly  at  war 
in  order  to  be  prepared!” 

After  some  hesitation,  Commander 
Todd  replied  : “It  might  be  a good  thing.” 

“It  would  be  disastrous!”  observed 
Mr.  Nally. 

The  meeting  adjourned  shortly  after 
Prof.  E.  B.  Rosa,  a member  of  the  Inter- 
Departmenfal  Committee,  chief  psysic- 
ist  of  the  Bureau  of  Standards,  had 
given  his  interpretation  of  some  of  the 
provisions  and  asked  the  members  of 
the  Institute  to  discuss  matters  with  the 
Committee. 


HOW  FORT  VAUX  RECEIVED 
ELECTION  NEWS 

A newspaper  says  that  news  of  the 
Presidential  election  in  the  United  States 
was  communicated  by  wireless  telegraphy 
to  Fort  Vaux  on  the  Verdun  front  and 
created  intense  interest  even  amid  the 
activities  of  defense  preparations  and 
under  a very  severe  German  bombard- 
ment. 


DR.  DEGROOT'S  PAPER 

At  a meeting  of  the  Intsitute  of  Radio 
Engineers,  held  on  December  6th,  in 
Room  1201,  Engineering  Societies  Build- 
ing, New  York,  a paper  on  “The  Classi- 
fication and  Elimination  of  Strays,”  by 
Dr.  C.  J.  deGroot,  was  presented.  Dr. 
deGroot,  who  is  head  of  the  radio  service 
of  Holland  in  the  Dutch  East  Indies,  has 
developed  some  remarkable  methods  of 
classifying  and  eliminating  strays. 


ALASKAN  STATIONS  CLOSED 

The  following  land  stations  in  Alaska 
have  been  closed  and  will  not  be  reopened 
until  March,  1917:  Akutan  (KNW), 
Chignik  (KHC),  Egegak  (KMF),  Hales 
Creek  (KMT),  Koggiung  (KVV),  Kog- 
giung  (KHB),  Naknek  (KHT),  Naknek 
(KMK),  Nushagak  (KMG),  and  Snag 
Point  (KHF). 


The  importance  of  all  legislative  matters  concerning  Government  con- 
trol of  the  radio  field  has  led  The  Wireless  Age  to  publish  this  full  report 
for  the  benefit  of  its  readers. 

The  annual  report  of  the  Secretary  of  the  Navy,  received  as  we  go  to 
press,  makes  clear  the  determination  to  make  radio  a Government  monop- 
oply,  if  possible.  Secretary  Daniels  says:  “No  censorship  of  radio  stations 
can  be  absolutely  effective  outside  of  complete  Government  operation  and 
control.”  He  adds : “The  Government  must  . . . obtain  control  of  all 
coast  radio  stations  and  operate  them,  in  conjunction  with  naval  stations, 
for  commercial  work  in  times  of  peace.” 

Before  this  can  be  done,  however,  laws  must  be  passed.  And  in  the 
end  the  law  must  express  the  will  of  the  people  of  the  United  States. 

Study  the  Bill  and  send  in  your  comments  to  the  Editor. 
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British  Law  to  Compel  Ship  In- 
stallations 


The  following  regulation  has  been 
published  in  the  London  Gazette  : 

“37B  (1)  Every  British  ship  of  three 
thousand  gross  tonnage  or  upwards,  in 
respect  of  which  a license  to  install  wire- 
less telegraph  apparatus  has  been  granted 
by  the  Postmaster-General,  and  which 
puts  to  sea  from  a port  in  the  United 
Kingdom  after  a date  to  be  specified  in 
such  a license,  shall  be  provided  with  a 
wireless  telegraph  installation,  and  shall 
maintain  a wireless  telegraph  service, 
and  shall  be  provided  with  a certified 
operator,  together  with  suitable  accom- 
modation for  the  apparatus  and  opera- 
tor: 

“Provided  that  where  a license  ha~> 
been  granted  in  respect  of  a ship  befor: 
the  making  of  this  regulation,  this  obliga- 
tion shall  apply  as  if  the  twenty-first  day 
of  August,  nineteen  hundred  and  sixteen, 
were  the  date  specified  in  the  license. 

“(2)  Application  to  the  Postmaster- 
General  in  a form  prescribed  by  him  for 
such  a license  shall,  unless  a license  has 
before  the  making  of  this  regulation 
been  granted  in  respect  of  the  ship,  be 
made : 

“(A)  In  the  case  of  a ship  of  such 
tonnage  as  aforesaid,  registered  in  the 
United  Kingdom,  by  the  owner  thereof 
on  or  before  the  twenty-first  day  of 
August,  nineteen  hundred  and  sixteen : 
and 

“(B)  In  the  case  of  a British  ship  o * 
such  tonnage  as  aforesaid,  registered 
elsewhere  than  in  the  United  Kingdom, 
by  the  master  of  the  ship  within  two  days 
from  the  arrival  of  the  ship  in  the  United 


Kingdom  next  after  the  making  of  this 
regulation. 

“(3)  The  Postmaster-General  shall, 
as  and  when  wireless  telegraph  apparatus 
and  the  service  of  operators  becomes* 
available  for  the  purpose,  cause  licenses 
to  be  issued  in  respect  of  such  ship  as  in 
the  opinion  of  the  Admiralty  should  in 
the  national  interests  be  fitted  with  such 
apparatus,  and  the  licenses  shall  specify 
the  date  as  from  which  the  carrying  of 
such  apparatus  under  this  regulation  is 
to  be  compulsory,  the  character  of  the 
apparatus  and  the  qualifications  of  the 
operator. 

“(4)  The  Postmaster-General  may 

“(A)  Extend  the  time  mentioned  in 
the  license  as  the  time  within  which  any 
apparatus  is  to  be  provided ; and 

“(B)  Exempt  any  ship  from  the  obli- 
gations imposed  by  this  regulation. 

“(5)  If  the  provisions  of  this  regula- 
tion or  the  terms  of  any  license  granted 
thereunder  are  not  complied  with  in  the 
case  of  any  ship,  the  master  or  owner 
of  the  ship  shall  be  guilty  of  a summary 
offence  against  these  regulations,  and  if 
any  master  or  owner  fails  to  make  an 
application  in  accordance  with  this  regu- 
lation he  shall  be  guilty  of  a summary 
offence  against  these  regulations,  and  in 
either  case  if  the  ship  is  at  any  time  sub- 
sequently found  at  a port  of  or  within 
the  territorial  waters  adjoining  the 
United  Kingdom  the  ship  may  be  seized 
and  detained. 

“(6)  In  this  regulation  expressions 
have  the  same  meaning  as  in  the  Mer- 
chant Shipping  Acts.  1894  to  1914.“ 


NEW  BOOKS 

FOR  WIRELESS  WORKERS 
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The  Operator  and  the  Tramp 

The  Viewpoint  of  a Wireless  Man  Assigned  to  a Tramp  Steamer 
— Facts  About  the  Rolling  Stone  Which  Acquires  None  of  the 
Moss  That  Gathers  on  Ruins  But  Gains  Brightness  by  Con- 
tact With  Diversified  Interests — A Journey  That  Afforded 
a Chance  to  Rub  Elbows  With  Incas  from  the  Tropic 
Mountains,  Zulus  from  the  Veldt,  Enigmatic  Japanese 
and  Stalwart  Siberians 
By  J.  Edward  Jones 
Marconi  Operator  on  the  San  Francisco 


PICTURE 
yourself  strol- 
ing  about  the 
plazas  of  tropical 
cities  to  the  accom- 
paniment of  tune- 
ful music  with  the 
southern  cross 
bright  and  clear 
overhead,  and 
soft-eyed,  dusky- 
skinned  senoritas 
moving  here  and 
there  with  languor- 
ous grace ; imag- 
ine seeing  the  Inca 
in  the  fastness  of 
his  mountain  home, 
Zulus  fresh  from 
the  broad  veldt, 
high-browed  Cey- 
lonese on  their 
own  picturesque 


Operator  Jones  and  his  vessel , the  San  Fran- 
cisco, on  which  he  made  the  interesting 
voyage  described 


island,  enigmatical  Japan,  the  frozen 
wastes  of  dread  Siberia  and  Egypt,  with 
its  pyramids  and  mighty  river,  its  veiled 
maidens  and  perplexing  atmosphere  of 
mystery. 

Sounds  fascinating,  doesn’t  it?  Well, 
the  reality  is  even  more  delightful  than 
the  description.  Moreover,  the  oppor- 
tunity to  experience  the  thrills  and  tin- 
gles born  of  actually  journeying  to  the 
interesting  places  referred  to,  to  visit  on 
an  average  a different  country  each 
month,  is  open  to  him  who  sits  in  the 
wireless  cabin  of  a freight  steamship. 

In  a previous  issue  of  The  Wireless 
Age  was  published  an  article  entitled  “Is 
the  Game  Worth  While?”  which  caused 
considerable  comment.  However,  it  did 
not  mention  the  wireless  operator  oh  the 
tramp  and  the  ambition  to  tell  the  story 
of  the  radio  man  from  the  former’s  view- 
point was  one  of  the  reasons  that 
prompted  me  to  write  this  article.  This 
I feel  measureably  qualified  to  do  since  1 
myself  am  a freight  operator. 

I have  heard  operators  express  much 
gratification  upon  learning  that  they  had 
been  assigned  to  passenger  v steamships, 
their  satisfaction  doubtless  being  due  to 
visions  of  scenes  of  gayety  and  anima- 
tion. These  men  could  not  grasp  the 
advantages  of  being  a freight  operator. 
From  my  viewpoint  the  most  desir- 
able feature  of  a post  on  a passen- 
ger liner  is  the  opportunity  to  handle  a 
larger  amount  of  traffic  than  falls  to  the 
lot  of  the  man  in  the  freighter’s  wireless 
cabin. 

But  the  recital  of  my  experiences 
rather  than  any  argument  I could  pre- 
sent will,  it  seems  to  me,  better  impress 
the  reader  with  the  advantages  which  we 
of  the  tramps  enjoy.  Therefore  I will 
hurry  on  with  my  story. 
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I was  assigned  in  the  latter  part  of 
August,  1915,  to  the  San  Francisco  of 
the  Isthmian  Line,  bound  on  a voyage 
to  the  River  Plate.  There  were  days  and 
days  of  gliding  over  the  waters,  then  a 
short  stay  in  Montevideo  and  Buenos 
Aires  and  a delightful  trip  up  the  Rio 
Parana  to  Rosario.  The  latter  has  many 
attractions  and  I remember  it  chiefly  be- 
cause of  the.  fact  that  we  enjoyed  some 
excellent  duck  shooting  while  the  San 
Francisco  was  docked  there.  VVe 


Francisco  resumed  her  voyage  north- 
ward, stopping  at  Barbados  for  coal. 

When  the  vessel  arrived  in  New  York 
we  were  informed  that  she  had  been  char- 
tered to  go  to  Siberia  with  rolling  stock 
for  the  Trans-Siberian  Railway.  The 
Panama  Canal  was  closed,  so  we  were 
compelled  to  steam  towards  the  rising 
sun,  instead  of  taking  the  shorter  route 
to  the  west. 

We  cleared  from  New  York  early  in 
December,  and  twelve  days  later  San  An- 


* 


Cruz  Grande  is 
typical  of  the 
smaller  ports 
along  the  Chilean 
coast , on  the  final 
leg  of  the  return 
voyage 


Two  days’  journey 
from  the  Panama 
Canal  is  Buena- 
ventura, Colombia , 
of  which  this  is 
the  main  street 


steamed  for  New  York  with  several 
thousand  tons  of  linseed  and  the  voyage 
proceeded  without  incident  until  we  were 
four  days  out.  Then  fire  was  discovered 
on  the  ship  and  all  hands  were  called 
upon  to  fight  it.  We  succeeded  in  keep- 
ing the  flames  under  control  and  ran  into 
the  harbor  of  Rio  Janeiro,  where  it  was 
extinguished.  Eight  days  later  the  San 


tao,  the  most  northwesterly  island  of  the 
Cape  Verde  group,  loomed  up  ahead. 
Soon  other  rocky  headlands  came  in 
sight,  and  shortly  afterwards  we  round- 
ed Bird  Rock  and  dropped  anchor  in  St. 
Vincent  Bay. 

Upon  leaving  Durban  we  steamed 
through  the  Mozambique  Channel,  be- 
tween Madagascar  and  Portuguese  East 
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Africa.  We  obtained  a splendid  view 
of  the  beautiful,  fertile  Comoro  Isles 
and  I communicated  with  the  French 
wireless  station  at  Dzaondzi,  on  Mayot7 
ta  Island.  Then  followed  two  weeks  of 
steady  steaming,  almost  on  and  parallel 
with  the  equator,  but  we  encountered 
fair  weather  and  near  the  end  of  Janu- 
ary the  ship  tied  up  in  Sabang  harbor. 

Sabang  is  situated  on  Pulo  Weh,  to 
the  extreme  north  of  Sumatra,  the  island 
being  {mountainous,  and  covered  with 
luxuriant  vegetation.  There  are  nu- 
merous pepper  and  cocoa-nut  planta- 
tions, the  scenery  is  gorgeous,  and  the 
customs  of  the  people  very  odd.  Sabang 
has  about  600  inhabitants,  most  of  whom 


tween  Moji  and  Shimonoseki.  In  spite 
of  the  weather,  we  had  hardly  anchored 
when  a larger  number  of  vendors  came 
on  board  and  set  up  their  shops  on  the 
hatches,  giving  the  ship  the  appearance 
of  a bazaar.  Both  men  and  women  coaled 
the  ship,  and  it  was  difficult  to  distin- 
guish one  from  the  other,  although  most 
of  the  latter  had  children  strapped  to 
their  backs.  In  the  towns  most  of  the 
buildings  are  low,  have  the  same  color, 
and  are  constructed  on  architectural 
lines  peculiar  to  the  country.  The  cus- 
toms of  the  people  are  deeply  interesting, 
mystery  and  strangeness  pervading  them. 
The  belles,  with  their  swaddling  clothes 
and  stilt-like  sandals,  seemed  very  odd  to 


A corner  of  the  wireless  room  on  the  San  Francisco 


are  coolies  employed  by  the  coal  com- 
pany. The  bay  is  very  picturesque,  be- 
ing surrounded  by  high  hills  covered  by. 
a dense  tropical  growth.  The  water  is 
clear,  and  hundreds  of  fishes  can  be  seen 
plainly. 

Leaving  Sabang,  we  headed  down  the 
Malacca  Strait,  passing  among  the 
Malacca  Islands,  once  the  center  of  great 
piratical  activities,  and  thus  into  the 
China  Sea.  Here  the  gorgeous  sunsets 
and  the  large  amounts  of  phosphorous 
in  the  water  are  worthy  of  note. 

We  sighted  the  rugged,  mountainous 
coast  of  Japan,  on  February  14th,  and 
through  blinding  snow-storms  entered 
the  Inland  Sea  and  came  to  anchor  be- 


us  of  the  Western  world.  Most  engag- 
ing were  the  manners  of  the  Japanese 
whom  we  met  and  my  visit  to  their 
country  was  given  added  interest  by  the 
knowledge  that  in  it  was  one  of  the  links 
of  the  Marconi  world-girdling  wireless 
chain. 

After  leaving  Japan  we  put  in  close  to 
the  coast  of  Chosen,  and  two  days  later 
were  pushing  our  way  through  ice  fields, 
until,  preceded  by  a couple  of  ice-break- 
ers, we  entered  Vladivostok  harbor. 

Vladivostok  is  built  around  the  inner 
harbor,  with  high  hills  rising  at  the  back. 
Some  straggling  streets  run  almost  to 
the  summits  of  these  hills.  It  is  of 
marked  importance  as  the  eastern  ter- 
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minus  of  the  Trans-Siberian  Railway, 
and  as  an  open  port  during  the  entire 
year.  During  most  of  our  spare  time 
we  were  skating,  skeeing,  or  sleighing, 
and  we  attended  many  masquerade  balls, 
most  of  which  were  given  for  charity. 
Swetlanskaia  Ulica  (Light  Street),  was 
the  favorite  promenade  in  the  evenings 
and  on  Sundays,  but  when  inclement 
weather  prevailed,  Kokkana’s  cafe  was 
a popular  gathering  place.  In  the 


945 

Moji  again  we  departed  for  Ilo  Ilo,  the 
second  largest  port  in  the  Philippine 
Islands.  The  town  itself  is  rather  small 
and  the  streets  are  narrow.  Most  of  the 
stores  are  conducted  by  Chinese,  and 
many  articles  typical  of  their  country 
can  be  purchased  remarkably  cheap. 
While  the  town  is  fast  becoming  Amer- 
icanized there  still  remain  many  of  the 
customs  established  by  the  old  Spanish 
influence,  and  a considerable  number  of 


Manila,  which 
arouses  the  ex- 
pectations of  sight- 
seers, proved  to 
he  not  very  dif- 
ferent from  other 
tropical  cities 


Chinese  and  na- 
tives inhabit  these 
houses  on  stilts 
above  the  water 
and  appear  to  be 
happy  in  the  Phil- 
ippines 


midst  of  this  pleasure-seeking  throng  it 
was  difficult  to  realize  that  the  dread 
mines  of  Kara  were  but  a comparatively 
short  distance  to  the  west  and  to  the 
north  were  those  of  Ust  Yansk  and  oth- 
ers of  even  more  terrible  repute. 

Thus  passed  four  days  in  Vladivostok 
and  when  on  March  15th  we  steamed 
slowly  out  of  the  harbor  we  left  behind 
scenes  that  were  associated  with  many 
pleasant  memories.  After  coaling  at 


the  natives  speak  neither  Spanish  nor 
English.  Their  habits  proved  an  inter- 
esting study,  for  in  some  ways  they  go 
back  to  the  days  of  slavery.  The  Chinese 
villages,  along  the  shores  of  the  streams 
which  we  explored  by  motor-boat,  were 
very  odd  indeed,  being  built  upon  piles 
driven  down  into  the  water.  No  doubt 
this  form  of  habitation  has  its  advantages 
in  a country  swarming  with  snakes  and 
lizards. 
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From  Ilo  Ilo  to  Manila  the  course  of 
the  stream  runs  in  and  out  among  nu- 
merous islands.  Wireless  traffic  is  han- 
dled easily,  for  stations  on  several  of 
the  islands  maintain  a good  service. 

It  was  with  anticipations  of  an  inter- 
esting sight-seeing  tour  that  I went 
ashore  at  Manila.  However,  I found  it 
not  greatly  different  from  the  average 
Latin-American  city.  An  automobile  trip 
up  into  the  hills  provided  a welcome 
diversion,  for  the  country  is  attractive, 
being  dotted  here  and  there  with  villages 
that  are  extremely  primitive. 

At  Singapore,  our  next  port  of  call,  I 
found  a city  with  a population  of  193, 
000,  which,  because  of  its  geographical 
position,  on  a small  island  at  the  extreme 
southern  end  of  the  Malay  peninsula, 
possesses  a trade  and  importance  out  of 
all  proportion  to  its  size.  About  the  out- 
skirts of  the  place  wild  animals  prowl. 
Their  number  includes  tigers,  elephants, 
panthers,  tapirs,  wild  hogs  and  deer,  the 
first-named  species  frequently  finding 
their  way  into  the  city.  Singapore  has  a 
Coney  Island,  it  should  be  chronicled, 
but  it  differs  in  every  way  from  New 
York's  famous  resort. 

Easter  Sunday  found  the  San  Fran- 
cisco churning  her  way  into  Colombo 
Harbor  where  two  hospital  ships  and 
two  transports  filled  with  Australian 
troops  reminded  us  of  the  great  Euro- 
pean war.  Just  outside  the  city  are  the 
extensive  tea  plantations  of  Sir  Thomas 
Lipton,  a visit  to  them  providing  one  of 
the  most  attractive  features  of  our  stay. 

An  adventure  with  sharks  in  the  Indian 
Ocean  marked  the  next  chapter  of  our 
voyage.  When  we  were  midway  be- 
tween Colombo  and  the  island  of  Soco- 
tra, the  ship  sprung  a leak  and  it  was 
necessary  to  lower  the  carpenter  over 
the  side  to  make  repairs.  He  accom- 
plished his  task  successfully,  but  at  some 
risk  for  the  waters  about  the  vessel 
swarmed  with  man-eaters  and  in  order 
to  protect  the  carpenter  from  attack  the 
officers  of  the  San  Francisco  directed  a 
continuous  rifle  fire  upon  them. 

Steaming  close  to  Aden,  reputed  as 
the  place  in  which  prevail  the  warmest 
weather  conditions  in  the  world,  we  ran 
past  Perim  late  in  the  evening  of  the 
same  day  into  the  Red  Sea.  On  the 
morning  of  May  7th  we  sighted  the  peak 


of  Mount  Sinai,  where  those  ten  very 
brittle  commandments  were  made.  Then 
came  our  trip  through  the  Suez  Canal, 
on  the  banks  of  which  were  encamped 
Australian  troops,  and  at  length  we  ar- 
rived at  Port  Said. 

After  steaming  the  length  of  the  Med- 
iterranean we  stopped  at  Oran,  the  sec- 
ond largest  city  in  Algeria.  It  is  divided 
into  two  parts,  the  old  and  the  new, 
which  are  separated  by  a ravine  and  a 
rivulet,  and  joined  near  the  beach  by 
a tunnel.  The  modern  part  is  growing 
rapidly,  and  already  contains  some  fine 
buildings.  Oran  originally  belonged  to 
the  Spaniards,  but  was  abandoned  by 
them  after  a severe  earthquake,  and  was 
afterwards  occupied  by  the  French. 
There  are  some  celebrated  thermal  baths 
near  the  place. 


The  ten  kilowatt  wireless  station  on  top  of 
Mount  San  Cristobal,  a lofty  eminence 
overlooking  Lima,  at  the  foot  of  the 
Andes 
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We  arrived  at  Liverpool  without  mis- 
hap on  May  22nd.  Some  of  our  cargo' 
was  discharged  there  and  then  we  pro- 
ceeded to  Greenock  with  the  remainder. 

The  San  Francisco  sailed  for  the  west 
coast  of  South  America  on  July  29th, 
passing  through  the  Panama  Canal  ex- 
actly three  months  after  we  made  the 
passage  of  the  Suez.  Two  days  later 
we  entered  the  Buenaventura  JRiver  and 
anchored  off  the  town  bearing  that  name. 

Callao,  our  next  stop,  is  important  as 
the  seaport  of  Lima,  the  capital  of  Peru. 
Lima  is  about  eight  miles  inland  from 
Callao,  an  electric  train  service  being 
maintained  between  the  two  places.  Lima 
is  built  on  a level  tract  of  country  at  the 
foot  of  the  Andes.  The  old  Cathedral, 
built  in  1625,  contains  great  wealth; 
there  are  pillars  and  other  decorations 
of  pure  gold  and  silver.  I also  saw  in 
the  Cathedral  the  bones  of  General  Don 
Francisco  Pizarro,  who  founded  Lima. 

Pizarro,  it  should  be  stated  for  the 
benefit  of  those  who  are  not  familiar 
with  Lima's  history,  was  that  ruthless 
Spanish*  adventurer  who  was  sent  to 
conquer  Peru,  his  countrymen  having 
heard  of  its  great  wealth.  By  treachery 
he  captured  Atahualpa,  the  Inca,  who  of- 
fered as  his  ransom  to  fill  the  room  in 
which  he  was  confined,  as  high  as  he 
could  reach  with  vessels  of  gold.  Pizar- 


ro accepted  the  offer,  the  value  of  which 
is  estimated  at  $15,000,000  in  gold,  but 
as  soon  as  the  treasure  was  in  his  pos- 
session he  put  the  Inca  to  death.  The 
powerful  dynasty  passed  away  with  the 
death  of  Atahualpa,  but  many  of  the 
latter's  descendants  still  live  in  the  moun- 
tains of  Peru. 

During  my  stay  in  Lima  I climbed 
Mount  San  Cristobal  and  visited  the 
Lima  10  k.  w.  wireless  station  on  top 
of  the  lofty  eminence.  From  the  station 
I obtained  an  excellent  panoramic  view 
of  the  city. 

Arica,  Caleta  Junin,  Iquique  Anto- 
fogasta,  Taltal,  Cruz  Grande  and  Val- 
paraiso on  the  Chilean  coast  were  among 
other  places  the  San  Francisco  touched 
at  before  starting  on  the  final  leg  of  the 
voyage  to  New  York.  The  latter  port 
we  reached  without  mishap  and  there 
my  story  ends. 

The  readers  of  this  article  will  notice 
that  my  recital  embraces  visits  to  many 
countries,  showing  that  the  freight  op- 
erator's assignments  may  take  him  to 
points  in  every  part  of  the  world.  And 
while  the  old  saying  about  the  rolling 
stone  and  its  failure  to  gather  moss  may 
be  recalled,  it  should  also  be  borne  in 
mind  that  moss  is  often  found  on  ruins 
and  the  rolling  stone  becomes  bright 
from  contact  with  various  kinds  of  sub- 
stances. 


Lima,  the  capital  of  Peru,  as  seen  from  the  wireless  station  atop  Mount  San  Cristobal. 
The  city  is  eight  miles  inland  from  Callao  and  teas  the  scenflsf  Pizarrjf ^treachery 
to  the  Inca  chief,  Atahuaffmci 
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WORLD  ASPECTS.  Before  presenting  to  our  readers  something  of  the 
technical  details  of  radio  telephony,  we  may  be  pardoned  for  a digression 
based  on  the  broader  viewpoint  of  world  growth. 

Most  difficult  it  is  for  a citizen  of  a modern  state,  beside  whose  break- 
fast table  lies  the  printed  sheet  bearing  the  most  recent  news  of  widely 
distant  happenings,  to  realize  the  elaborate  and  delicately  adjusted  mech- 
anism which  makes  the  entire  earth  his  mental  neighborhood.  The  labor 
of  gathering  accurate  news,  the  transfer  of  these  to  the  telegraph  or  tele- 
phone lines,  the  transmission  of  these  across  ocean  or  continent  by  the  highly 
evolved  radio  telegraph  or  cable,  and  the  huge  task  of  editing,  printing,  and 
distributing  them : all  this  shows  but  dimly  in  the  final  result.  And  yet, 
possibly  the  most  fundamental  difference  between  savagery  and  civilization 
and  the  most  potent  source  of  the  latter  is  communication.  The  isolation 
of  any  modern  state,  the  communication  lines  of  which  were  irretrievably 
broken,  would  be  truly  tragic.  The  ties  that  would  be  broken  would  be 
not  merely  financial  but  in  every  field  of  human  endeavor.  Imagine  a state 
which  heard  nothing  of  the  politics,  art,  science,  and  literature  of  all  the 
others.  Picture  the  provincialism,  the  backward  and  undeveloped  Graving 
for  the  beautiful  in  art,  the  lack  of  co-ordinated  scientific  research  and  indus- 
trial development  dependent  thereon,  and  the  childish  literature  which  would 
result.  A second  “Dark  Ages”  of  the  mind  and  spirit  would  follow;  and 
the  citizens  of  the  segregated  state  would  be*  willing  to  pay  almost  any  price 
for  the  restoration  of  communication.  The  evil  effects  of  lack  of  communica- 
tion on  commerce  need  not  be  dwelt  on;  their  magnitude  and  inevitability 
partake  of  the  obvious.  It  is  exceptional  that  money  in  the  form  of  the 
actual  gold  or  silver  is  physically  transferred  from  one  country  to  another  to 
settle  debts.  Payment  is  made  by  the  transfer  of  credits  between  the  coun- 
tries or  their  merchants,  and  this  transfer  requires  nothing  more  than  the 
use  of  the  radio  or  cable  station  for  a few  minutes.  Only  the  small  outstand- 
ing monthly  or  annual  balance  in  favor  of  one  or  the  other  is  physically 
conveyed  between  the  merchants,  and  even  this  but  rarely. 

2.  PERSONAL  ASPECTS.  Aside  from  these  larger  aspects  of  com- 
munication, there  are  other  advantages  of  communication  which  are  price- 
less to  the  individual.  The  most  obvious  of  these  is  the  call  for  help  in  time 
of  peril.  We  cannot  gauge  the  value  of  a radio  station  on  ship-board  to 
the  passenger  or  crew  after  collision  or  the  breaking  out  of  fire.  The  strin- 
gent laws  of  all  nations  relative  to  ship  sets  speak  clearly  for  the  opinion  of 
the  world.  And  marine  law  (and  even  naval  law)  have  been  altered  by 
requiring  the  captain  of  the  ship  to  remain  directly  and  immediately  respon- 
sible to  his  superiors  on  shore. 

Modern  business  would,  of  course,  be  helpless  except  for  the  telegraph 
and  telephone.  Imagine  our  great  companies  in  a world  where  all  com- 
munication was  by  word  of  mouth,  or  by  letter!  The  wheels  of  industry 
would  turn  but  slowly  when  weighted  down  and  clogged  by  slow  and  unre- 
liable communication. 
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In  the  more  personal  matters  of  life,  the  literal  extension  of  the  per- 
sonality by  the  telephone  constitutes  an  inestimable  privilege.  The  more 
pleasant  social  amenities  become  possible  to  all.  And  the  wish  of  the  poet, 
to  “Annihilate  but  time  and  space,  and  make  two  lovers  happy,”  is  no  longer 
a dream.  Communication  has  indeed  conquered  tardy  time  and  weary  space. 
To  summarize:  in  its  larger  aspects,  communication  is  the  life-blood  of 

CIVILIZATION,  OF  INTERN ATIQNAL  GOOD  WILL,  AND  OF  PROGRESS. 

To  the  individual,  it  is  at  once  the  climax  of  convenience  and  the 

ULTIMATE  EXTENSION  OF  PERSONALITY  IN  TIME  AND  SPACE 


3.  USES  OF  RADIO  TELEPHONY,  (a)  The  most  natural  use  of 
radio  telephony  is  from  ship  to  ship  and  from  ship  to  shore.  Since  it  is  the 
only  means  of  telephonic  communi- 
cation possible  under  the  circum- 
stances, it  would  not  need  to  com- 
pete against  wire  telephones  or 
cables.  By  the  use  of  amplifying  re- 
lays at  the  receiving  end  (on  shore), 
it  will  be  possible  to  enable  any  per- 
son on  the  ship  to  communicate  di- 
rectly with  persons  on  land,  in  part  1 
over  the  regular  wire  lines  and  in  I 
part  by  radio.  The  details  of  such  | 
communication  will  be  explained  in  5 
a subsequent  ariicle  of  this  series.  , 

The  great  advantage  of  radio  tele- 
phony over  radio  telegraphy  on 
board  ships  is  the  direct  personal 
contact  between  the  persons  cor- 
responding and  the  resulting  possi- 
bility of  speedily  settling  the  mat-  - duta**  of  transmission  - 

ters  at  issue,  and  (e..g.,  on  freighters  Figure  1 

or  tramp  steamers)  the  freedom  from 

the  necessity  of  understanding  the  code.  Of  course,  this  last  advantage 
is  bound  up  with  the  simplification  of  ship  radio  telephone  sets  to  the  point 
where  a skilled  operator  becomes  unnecessary,  the  manipulation  being  sim- 
ple and  certain. 


(b)  A second  important  field  for  radio  telephony  is  in  trans-oceanic 
and  trans-continental  work.  In  the  first  of  these,  radio  telephony  is  unique 
in  meeting  the  requirements  and  is  free  from  competition  with  submarine  tele- 
phone cables.  In  the  latter  case,  it  would  have  to  meet  the  competition  of  the 
long  distance  telephone  lines.  In  each  case,  communciation  between 
Subscriber  A and  Subscriber  B would  be  through  their  wire  lines  to  the 
nearest  radio  telephone  high  power  station  and  thence  automatically  re- 
transmitted through  an  amplifying  relay.  This  will  be  further  explained 
in  a later  paper  of  this  series. 

(c)  There  are  certain  types  of  regions  where  radio  communication  is  the 
only  one  possible  of  maintenance,  c.g..  in  the  arctic  regions  (because  of  snow 
and  ice  interference  with  wire  lines),  in  densely  wooded  tropical  regions 
(because  of  the  enormous  difficulty  of  maintaining  a clear  right  of  way 
through  rapidly  growing  and  luxuriant  vegetation),  in  regions  or  across  re- 
gions occupied  in  part  by  hostile  savage  tribes  (who  are  addicted  to  the 
use  of  copper  telegraph  wire  for  ornament),  and  between  islands  and  the 
mainland  (where  precipitous  rocky  coasts  or  swift  currents  injure  or  sweep 
away  cables).  In  all  of  these  cases,  radio  telephony  offers  its  usual  advan- 
tages and  will  no  doubt  come  into  increasing  use. 
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Figure  2 

(d)  Between  two  moving  trains  or  between  moving  trains  and  fixed  land 
stations.  Here,  too,  we  are  practically  restricted  to  radio  communication. 
The  obvious  advantages  of  such  installations  in  times  of  storm,  when  wire 
lines  are  almost  always  incapacitated,  has  been  shown  by  the  experiences 
of  the  officials  of  the  Delaware,  Lackawanna  & Western  Railroad  in  times 
of  blizzards.  They  have  kept  in  touch  with  their  otherwise  marooned  trams, 
and  have  greatly  simplified  the  problem  of  resuming  normal  traffic  schedules. 
And  even  in  fair  weather,  the  advantage  of  keeping  all  trains  in  touch  with 
each  other  and  the  control  of  train  dispatching  is  obvious.  Occasional  fail- 
ures of  the  block  system  become  far  less  dangerous,  because  it  is  possible 
to  warn  a train  regardless  of  its  position  relative  to  the  signals.  In  foggy 
weather,  this  accurate  moment-to-moment  information  as  to  train  posi- 
tions is  far  from  being  a drawback  to  the  normally  anxious  passenger  on 
certain  railroads. 

(e)  There  are  a number  of  special  applications  of  radio  telephony  which 
have  not  as  yet  been  developed  to  the  point  at  which  it  is  possible  to  make 
any  very  definite  statement  as  to  their  ultimate  value.  Among  these  are 
telephonic  communication  between  various  levels  of  a mine  and  the  surface 
(which  communication  would  greatly  increase  the  chance  of  an  early  rescue 
in  cases  of  cave-in,  where  wire  lines  are  almost  always  broken),  communica- 
tion between  government  foresters,  communication  between  aeroplanes  or 
dirigibles  and  the  ground,  and  communication  between  submarines  and  ship 
or  shore.  f 

4.  RADIO  VERSUS  WIRE  TELEPHONY.  It  is  very  difficult,  if  nbt 
impossible,  to  institute  a fair  comparison  between  these  fields  at  the  present 
time.  Radio  telephony  is  so  far  from  having  reached  an  advanced  stage  of 
development,  and  is  so  seriously  threatened  on  the  research  side  by  govern- 
ment control  and  naval  or  postal  administration,  that  our  conclusions  n/e 
little  better  than  guesses.  However,  certain  broad  considerations  are  fairly 
obvious  and  probable. 

Let  us  consider  Figure  i.  Horizontally  we  have  laid  off  on  an  arbitrary 
scale  the  distance  over  which  telephone  transmission  is  being  carried  on, 
the  extreme  distance  covered  by  the  chart  being  probably  of  the  order  of 
magnitude  of  2,000  miles.  Vertically,  the  cost  for  a three-minute  toll  mes- 
sage has  been  laid  off,  the  extreme  cost  indicated  being  of  the  rough  order 
of  magnitude  of  $15  for  three  minutes.  It  is  understood  that  these  values 
may  easily  be  as  much  as  fifty  per  cent,  or  more  in  error. 

(a)  Land  Telephony.  For  short  distances,  there  seems  to  be  no  ques- 
tion as  to  the  superiority  of  wire  transmission.  The  difficulty  of  preventing 
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interference  between  a multiplicity  of  radio  telephone  stations,  the  first  cost 
of  even  a low  power  radiophone  station,  the  first  cost  of  the  transmitting 
and  receiving  antennas  and  ground,  and  the  occasional  skilled  attendance 
required,  at  least,  by  present-day  radiophones  render  the  idea  of  replacing 
the  complex  network  of  a city's  wire  telephone  system  by  radiophones  highly 
improbable.  This  feature  is  clearly  shown  by  the  lower  portions  of  the  fine 
line  curves  of  Figure  i,  wherein  the  influence  of  first  cost  on  transmission 
over  wire  telephones  and  radiophones  is  qualitatively  shown.  There  may 
be  occasional  exceptions  to  the  curves  shown,  for  example,  in  the  case  of 
very  special  types  of  service.  Thus,  it  might  be  desirable  for  a military  or 
police  force  to  maintain  radiophonic  rather  than  wire  line  communication, 
for  obvious  reasons.  But  except  when  such  special  circumstances  render 
radio  communication  imperative,  the  radiophone  would  seem  to  be  at  a dis- 
advantage for  short-range  communication.  As  we  gradually  increase  the 


range  of  communication,  the  circumstances  may,  however,  alter.  The  vast 
expense  of  maintaining  a two  or  three  thousand  mile  long  wire  line,  against 
sleet  and  snow,  high  wind,  defective  insulation,  casual  depradation,  (and 
sometimes  over-luxuriant  vegetation)  then  come  into  consideration.  If  the 
wire  line  crosses  one  or  more  mountain  chains,  there  are  bound  to  be  trouble- 
some and  weak  points.  Underground  cables  for  wire  telephony,  except  in 
the  case  of  very  high-grade  and  comparatively  short-distance  traffic,  have 
not  come  into  use  because  of  their  great  cost.  In  addition,  long  telephone 
lines  must  be  '‘loaded"  electrically  to  prevent  excessive  speech  distortion, 
and  require  the  use  of  fairly  elaborate  two-way  amplifiers  at  a number  of 
points  along  the  line.  When  it  is  considered  that  the  cost  of  the  line  alone 
in  the  New  York-San  Francisco  wire  telephone  transmission  is  in  the  neigh- 
borhood of  two  million  dollars,  and  that  this  line  must  be  constantly  patrolled 
by  hundreds  of  men,  it  will  be  seen  that  radio  telephony  may  well  come  into 
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Figure  4. — Basts  of  radio  telephony  by  audio  frequency  modulation  of  radio  frequency  energy 


consideration.  That  is  to  say,  at  some  point  (e.g.,  X in  Figure  1),  the  radio- 
phone may  become  more  desirable  than  the  wire  telephone.  There  is  no 
question  that  the  distance  of  transmission  corresponding  to  this  point  X 
depends  directly  on  the  extent  to  which  strays  can  be  eliminated  in  recep- 
tion. It  can  safely  be  said  that  so  long  as  radio  telephony  over  long  distances 
is  dependent  on  absence  of  serious  atmospheric  disturbances,  it  will  be  handi- 
capped thereby.  With  the  advent  of  apparatus  which  markedly  reduces 
stray  intensity,  wire  line  telephony  over  very  considerable  distances  will 
be  at  a marked  disadvantage.  This  will  result  in  shifting  the  point  X far 
to  the  left  of  the  position  indicated  in  Figure  1. 

(b)  Oversea  Telephony.  As  soon  as  we  consider  telephony  over  water, 
we  find  a different  state  of  affairs  existing.  It  is  questionable  whether  radio 
is  not  always  less  expensive  than  cable  telephony  in  this  case.  Certain  it  is 
that  over  great  stretches  of  water  radio  telephony  is  at  an  enormous  advan- 
tage because  of  the  great  cost  of  laying  and  maintaining  the  type  of  cable 
required  for  submarine  telephony  and  also  because  radio  communication 
over  water  is  always  accomplished  with  less  power  than  for  the  equal  dis- 
tance over  land.  Consequently,  we  have  tentatively  indicated  in  Figure  1 
the  sea  radio  telephony  curve  as  lying  below  the  sea  cable  telephony  curve 
throughout  the  length  of  each,  and  with  the  advantage  of  the  former  be- 
coming specially  marked  for  great  distances.  Of  course,  so  far  as  long 
range  overseas  communication  with  ships  is  concerned,  the  radiophone  has 
no  rival. 

Passing  now  to  the  technical  aspects  of  radio  telephony,  we  desire  to 
make  clear  the  scope  of  these  papers.  They  are  not  in  the  least  intended  to 
give  every  practical  detail  of  construction  of  a “50  mile  radiophone  set,”  or 
indeed  to  go  into  many  practical  details  of  construction  at  all.  The  reason 
for  this  is  two-fold.  First  of  all,  the  limitations  of  space  would  prevent 
adequately  treating  all  existing  methods  of  radio  telephony,  even  were  all 
data  available,  and  secondly,  the  cost  to-day  of  building  a reliably  operative 
radiophone  over  any  considerable  distance  is  beyond  the  reach  of  most  ex- 
perimenters. In  other  words,  the  average  amateur  might  just  as  well  not 
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attempt  to  construct  such  sets  in  the  present  state  of  the  art.  Furthermore, 
it  is  not  possible  for  us  here  to  give  due  credit  to  all  those  responsible  for 
the  historical  development  of  each  device  described;  nor  to  assign  with  any 
certainty  patent  rights  in  the  apparatus  mentioned.  Present-day  litigation 
and  confusion  as  to  patent  rights  would  render  such  a course  inappropriate 
on  our  part.  We  cannot  even  cover  the  entire  field  of  radio  telephony  ex- 
haustively. At  best,  we  can  only  describe  certain  interesting  and  operative 
methods  of  radio  telephony,  assigning  them  to  the  manufacturer  or  design- 
ing engineer  at  present  concerned  with  them,  and  giving  proposed  changes 
or  improvements. 

5.  BROAD  PROBLEMS  INVOLVED  IN  RADIO  TELEPHONY. 

These  problems  are  the  following : (a)  that  of  radiating  energy  at  all  for  this 
purpose;  (b)  distortion  of  speech  due  to  several  causes;  (c)  the  allied  prob- 
lem of  amplification  of  speech  at  transmitter  and  receiver  without  distortion ; 
(d)  the  obtaining  of  secrecy,  and  (e)  the  reduction  of  stray  disturbances. 

(a)  Radiation  of  Modulated  Energy.  It  first  becomes  incumbent  on 
us  to  consider  the  nature  of  speech.  In  the  back  of  the  throat  of  the  speaker, 
a sort  of  membrane  known  as  the  "vocal  cords"  is  set  into  more  or  less 
continuous  vibration  by  the  breath.  The  quality  of  the  resulting  sound  is 
modified  in  at  least  two  ways:  by  altering  the  shape  of  the  mouth  with  the 
tongue  or  otherwise  and  thus  causing  a degree  of  selective  resonance,  and 
by  actually  starting  or  stopping  the  stream  of  sound  as  is  done  with  the 
harsher  consonants,  e.g.,  the  letter  "d."  The  extreme  complexity  of  the 
resultant  sound  vibration  of  the  air  is  illustrated  in  the  oscillogram  of  Figure 
2.*  This  is  a record  of  the  current  in  a telephone  line  (and  therefore  approxi- 
mately of  the  sound  in  the  receiver)  corresponding  to  the  sustained  vowel 
sound  "ah"  (as  in  "bah,"  a clear-speaking  man's  voice  being  used  for  the 
test.  The  total  time  of  the  record  is  slightly  over  one-twentieth  of  a second. 
The  basic  vibration  was  of  approximate  frequency  800  cycles  per  second  and 
the  chief  modification  thereof  occurs  with  a frequency  of  120  cycles  per 
second.  The  great  complexity  of  speech,  even  for  the  comparatively  regular 
vowel  sounds,  is  well  illustrated.  When  the  comparative  crudity  of  radio 
telegraphy  is  considered,  the  difficulty  of  radio  telephony  becomes  obvious. 
On  the  one  hand,  in  telegraphy  as  nearly  as  possible  complete  and  abrupt 
starting  and  stopping  of  the  energy  flow  is  required  and  this  at  no  very 
rapid  rate.  In  radio  telephony,  on  the  other  hand,  the  outgoing  flow  of 
energy  must  be  moulded  and  modulated  with  close  approximation  to  the 
excessively  complicated  wave  form  of  the  speech  vibrations.  The  difference 
in  degree  is  not  far  from  that  between  ruling  a dot-and-dash  line  and  making 
a dry-point  etching  of  an  autumn  landscape. 

Given,  then,  the  complex  vibrations  which  constitute  speech,  the  problem 
of  radiating  the  moulded  energy  arises.  Of  course,  on  a small  and  feeble 
scale  the  problem  is  solved  in  every-day  conversation  between  two  persons. 
This  may  be  termed  a species  of  "audio  telephony,"  the  frequency  of  the 
radiated  air  waves  being  those  of  the  speech  itself,  i.  e.y  of  the  order  of  2,000 
cycles  per  second.  The  same  sort  of  solution  might  be  attempted,  using  the 
electromagnetic  "ether"  waves  of  audio  i.  e.t  audible),  frequency  to  carry  the 
telephone  message.  This  solution  is  entirely  unsatisfactory  for  a number 
of  reasons.  Firstly,  the  frequencies  in  speech  vary  considerably,  and  the 
radiating  system  (antenna)  could  not  remain  resonant  to  all  these  frequencies 
and  their  corresponding  electromagnetic  wave  lengths.  Secondly,  the  wave 
length  would  be  excessively  long,  being  150.000  meters,  or  90  miles,  for 
the  frequency  of  2,000  cycles  per  second.  This  would  require,  for  fairly 
effective  radiation,  an  antenna  of  the  length  of  say  10  or  20  miles,  which  is 
beyond  the  dreams  of  even  the  designers  of  the  highest  powered  stations. 

• thli  unusually  clear  record  the  author  owes  to  the  kindness  of  Mr.  John  B.  Taylor. 


Digitized  by 


Google 


254 


THE  WIRELESS  AGE 


January,  1917 


Were  an  ordinary  antenna  about  300  feet  (100  meters)  high  to  be  used,  its 
radiation  resistance  at  2,000  cycles  would  be  0.0007  ohm,  necessitating  an 
antenna  current  of  no  less  than  12,000  amperes  to  radiate  even  1 kilowatt 
effectively.  It  is  unpleasant  to.  imagine  the  voltage  at  the  antenna  top  under 
these  conditions ; its  value  being  not  far  from  a million  and  a half  volts. 
Obviously,  as  a practical  consideration,  radio  telephony  by  means  of  electro- 
magnetic waves  of  the  same  frequency  as  that  of  speech  vibrations  is  out 
of  the  question. 

At  this  point,  th  t problem  of  radio  telephony  looks  sufficiently  hopeless ; 
but  fortunately  an  ingenious  alternative  (and  a successful  one)  is  available. 
Let  the  rippling  curve  of  Figure  3 represent  the  sound  vibrations  correspond- 
ing to  some  spoken  word.  If  this  word  was  recorded  on  a vertical-cut  phono- 
graph record,  a cross  section  of  the  groove  of  the  record  would  show  this 
curve  as  indicated.  If  a needle,  indicated  in  the  figure,  were  to  move  from  left 
to  right  along  the  groove,  and  were  pressed  against  the  record  it  would  also  move, 
up  and  down.  If  a diaphragm  were  fastened  to  the  upper  end  of  the  needle, 
this  diaphragm  would  set  into  motion  the  air  near  it,  and  the  resulting  sound 
vibrations  would  be  an  accurate  reproduction  of  the  original  speech  used  in 
making  the  record.  So  far,  we  are  on  familiar  enough  ground. 

But  suppose  that  we  were  suddenly  to  encounter  a difficulty  of  the  fol- 
lowing kind.  Imagine  that  it  were  not  feasible  to  secure  a large  enough  dia- 
phragm at  the  top  of  the  needle  to  set  much  air  into  motion.  We  might  choose 
to  use  a small  diaphragm  vibrating  very  rapidly  instead.  In  fact,  we  might 
arrange  that  this  diaphragm  vibrated  so  rapidly  that  its  vibrations  could  not 
be  heard  at  all,  but  only  the  variation  in  their  amplitude  or  width  of  swing . 
Our  phonograph  record  would  now  have  to  assume  the  curious  appearance  of 
the  thin-line  to-and-fro  curve  of  Figure  4.  This  curve  has  been  appropriately 
marked  “radio  frequency”  in  the  figure,  as  distinguished  from  the  heavy 
or  envelope  curve  marked  “audio  frequency.”  The  audio  frequency  curve  is 
exactly  the  same  as  before,  but  it  is  replaced  for  radiating  purposes  by  the 
moulded  or  modulated  radio  frequency  curve.  The  radio  frequency  cun'c 
should  strictly  not  have  sharp  peaks  at  the  extreme  of  each  alternations  but 
should  be  a rounded  “sine”  curve.  For  clearness  in  the  figure,  it  has  been 
indicated  as  sharply  peaked.  Its  frequency  must  be  over  10,000  cycles  per 
second,  corresponding  to  inaudible  “sound.” 

It  may  seem  peculiar  to  speak  of  “hearing  the  variations  in  amplitude  of 
a super-audible  vibration,”  yet  this  is  entirely  possible.  All  we  should  need 
under  the  simplest  conditions  would  be  a “sound  rectifier” ; i.  e.,  a device  which 
only  permitted  one-half  of  the  radio  frequency  sound  to  reach  the  ear.  This 
w^uld  correspond,  in  Figure  4,  to  admitting  to  the  ear  only  those  portions  of 
the  radio  frequency  vibration  which  lie  above  the  middle  line.  Although  the 
ear  could  not  follow  each  of  the  myriad  radio  frequency  impulses  which  it 
would  thus  receive,  nevertheless  the  ear  drum  would  receive  inward  pushes 
of  an  amplitude  variation  corresponding  to  the  heavy  line  audio  frequency 
curve.  Consequently  the  variations  in  the  super-audible  vibration  would  cer- 
tainly be  heard.  The  necessity  for  the  “sound  rectifier”  is  clear  enough  when 
we  consider  that  without  it  extremely  rapid  impulses  on  the  ear  drum  in 
opposite  directions  (corresponding  to  the  entire  radio  frequency  curve)  would 
merely  neutralise  each  other,  causing  no  actual  motion  of  the  heavy  ear  drum. 
It  is  assumed  that,  though  the  ear  drum  can  follow  readily  enough  audio  fre- 
quency vibrations,  its  inertia  is  so  great  that  it  could  not  follow  the  radio 
frequency  vibrations  to  any  appreciable  extent.  Hence  the  necessity  for  the 
“sound  rectifier”  producing  mono-directional  impulses  of  varying  amplitude 
instead  of  bi-directional  mutually  neutralising  pushcs-and-pulls  of  variable 
amplitude. 
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If  we  substitute  for  the  explanation  in  the  above  imaginary  acoustic  case, 
the  corresponding  electrical  case,  we  find  that  the  explanation  given  holds 
equally.  Since  our  antennas  are  too  small  electrically  to  radiate  effectively 
audio  frequency  electromagnetic  waves  (as  shown  in  an  earlier  paragraph), 
we  are  compelled  to  telephone  by  means  of  the  variation  of  super-audible 
(that  is,  radio  frequency)  electromagnetic  waves.  In  other  words,  the  energy 
actually  radiated  from  the  station  must  resemble  the  “radio  frequency’'  curve 
of  Figure  4,  and  follow  in  its  envelope  curve  (the  audio  frequency  curve)  of 
he  original  sound  vibrations. 

The  necessity  for  the  crystal  or  valve  rectifier  (corresponding  to  the  imagi- 
nary “sound  rectifier’'  mentioned)  is  also  evident  if  we  substitute  in  the 
analogy  already  given  the  combination  of  telephone  diaphragm  and  ear  drum 
for  the  ear  drum  itself.  Its  function  will  be  seen  to  be  the  furnishing  of 
mono-directional  mutually  assisting  electrical  impulses  which  can  push  aside 
a heavy  telephone  diaphragm,  which  same  diaphragm  would  hardly  respond 
at  all  to  the  bi-directional  mutually  neutralising  unrectified  impulses. 

From  the  foregoing,  we  can  draw  one  very  important  conclusion.  The 
radio  frequency  used  in  radio  telephony  must  be  quite  inaudible  and  com- 
pletely steady,  and  many  times  higher  than  the  audio  frequency  voice  vibra- 
tions. Otherwise  we  should  hear  in  the  receivers  a continuous,  high,  and 
piercing  tone  corresponding  to  the  ever-present  radio  frequency,  which  shrill 
tone  would  naturally  be  an  objectionable  interference  with  the  conversation. 
Furthermore,  the  accurate  reproduction  of  the  delicate  overtones  in  the  voice, 
which  are  of  fairly  high  frequency  themselves,  is  dependent  on  having  many 
radio  frequency  cycles  available  for  the  moulding  process,  so  that  the  envelope 
curve  will  be  very  faithfully  followed. 

It  is  to  be  noted  that  a second  method  of  radio  telephony  exists,  which  might 
be  termed  ^modulation  by  change  of  frequency  (or  wave  length).''  Instead 
of  altering  the  amplitude  of  the  radiated  waves  in  accordance  with  the  en- 
velope speech  curve,  we  might  systematically  increase  and  diminish  the  radi- 
ated frequency  in  proportion  to  the  envelope  curve.  For  example,  while  nor- 
mally radiating  at  50,000  cycles  per  second  (6,000  meters  wave  length),  we 
might  alter  the  frequency  to  say  48,000  cycles  at  points  corresponding  to  the 
peaks  in  the  audio  frequency  curve,  to  49,000  meters  for  points  corresponding 
to  half-way  between  peak  and  zero  in  the  audio  frequency  curve,  and  so  on. 
At  the  receiving  station,  the  response  in  the  detector  circuit  would  then  be 
proportional  (or  nearly  so)  to  the  speech  curve  in  view  of  the  tuning  and 
detuning  effects  which  would  occur  in  the  receiver  as  the  rapidly  varying  fre- 
quency was  received.  This  method  permits  keeping  appreciably  full  load  on 
the  radio  frequency  generator  at  all  times. 

It  is  the  view  of  the  writer  that  any  such  method  is  objectionable  in  that 
it  distributes  the  radiated  energy  over  a considerable  range  of  wave  lengths, 
thereby  increasing  the  liability  to  interfence  with  other  stations.  Further- 
more, stray  reduction  will  probably  require  the  reception  of  a single  sharply 
defined  frequency. 

A third  alternative  method  exists  for  radio  telephony,  this  being  a combina- 
tion of  the  first  two.  That  is,  both  the  amplitude  and  the  frequency  of  the 
radiated  waves  are  varied  in  accordance  with  the  audio  frequency  curve.  This 
method,  rather  than  the  second,  has  been  occasionally  used ; but  it  suffers  from 
the  same  defects  as  the  second  method  and  has  no  great  advantages  over  the 
first. 


This  is  the  first  of  a series  of  twelve  articles  on  “Radio  Telephony”  by  Dr.  Goldsmith, 
an  eminent  authority  on  the  subject.  Causes  of  speech  distortion,  secrecy  of  communi- 
cation and  the  elimination  of  strays  are  subjects  which  will  be  discussed  in  the  second 
article,  to  appear  in  the  February  issue. 
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A view  of  the  Koko  Head,  Hawaii,  mast  line,  showing  the  hotel  for  engineers  and  operators 
the  Japanese  mast.  On  top  of  Koko  Head,  an  extinct  volcano,  is  a tower. 
The  Koko  Head  station  was  planned  originally  as  the  receiving  unit 
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Wireless  Linking  the 


BEHIND  the  announcement  that  the 
wireless  service  established  be- 
tween the  United  States  and  Japan  by 
the  Marconi  Wireless  Telegraph  Com- 
pany of  America  was  inaugurated  on 
November.  15  lies  a story  of  overcom- 
ing seemingly  insurmountable  difficul- 
ties ; of  the  accomplishment  of  engineer- 
ing feats  that  apparently  defied  the  most 
skilled  efforts;  of  the  battling  with  na- 
ture in  remote  climes  and  finally  the  re- 
sultant triumph — the  forging  of  another 
link  m the  world-wide  radio  chain  and 
the  unlocking  of  other  gates  to  the  com- 
mercial world  of  the  Orient. 

The  history  of  the  United  States- 
Japan  service  began  about  four  years 
ago,  when  the  idea  of  encircling  the 
world  with  radio  stations  was  evolved. 
Not  even  a rumble  of  the  great  Euro- 
pean war  was  being  heard  at  that  time, 
but  the  advantages  of  a wireless  chain 
in  time  of  war  were  pointed  out,  atten- 
tion being  called  to  the  value  of  the  sys- 
tem in  the  event  of  the  severing  of  the 
cables.  Followed  an  exhaustive  investi- 
gation by  the  English  Post  Office  au- 
thorities who  at  length  reported  that  the 
Marconi  system  was  the  one  to  utilize  in 
the  project.  The  reason  for  this  choice, 
it  was  explained,  was  that  this  system 
alone  could  provide  the  required  service 
with  proven  reliability  of  operation. 


The  execution  of  the  plan  having  been 
decided  upon,  the  far-reaching  machin- 
ery of  the  Marconi  system  was  imme- 
diately set  into  motion.  The  American 
Marconi  Company  was  called  upon  to 
build  the  following  units:  Trans- Atlan- 
tic stations  at  New  Brunswick  and  Bel- 
mar  on  the  New  Jersey  coast  to  send  and 
receive  messages  to  and  from  corre- 
sponding stations  in  Great  Britain ; send- 
ing and  receiving  stations  respectively  at 
Bolinas  and  Marshall,  California,  link- 
ing the  Pacific  coast  with  the  Hawaiian 
stations,  Kahuku  and  Koko  Head,  two 
similar  stations  in  Manila,  the  Philippine 
Islands,  and  receiving  and  transmitting 
stations  at  Marion  and  Chatham,  Massa- 
chusetts, to  connect  in  Norway  with  Sta- 
vanger and  Naerbo. 

Extensive  industrial  activity  marked 
this  herculean  task.  From  the  Atlantic 
to  the  Pacific,  from  the  Golden  Gate  to 
Hawaii,  it  reached.  Station  buildings, 
homes  for  engineers,  operators,  tower- 
ing masts,  intricate  apparatus — these 
were  built  and  transported  until  the 
dream  of  a globe-girdling  wireless  sys- 
tem began  to  assume  tangible  form. 

One  of  the  first  difficulties  that  came 
up  in  connection  with  the  construction 
of  the  stations  was  that  of  transporta- 
tion of  materials.  Practically  all  of  the 
structural  steel  and  machinery  for  the 
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in  the  center.  At  the  left  of  the  hotel  can  be  seen  the  San  Francisco  mast  and  at  the  right 
and  an  anchorage  of  the  aerial  wires  is  sunk  far  down  in  the  center, 
in  Hawaii  and  will  be  used  as  the  demands  of  the  service  require  it 


and  the  Orient  Strengthened  by 
United  States  to  Japan 


Kahuku  and  Koko  Head  stations  was 
conveyed  by  steamship  from  New  York 
to  the  Port  of  Mexico,  across  the  Isth- 
mus of  Tehuantepec,  and  thence  by  boat 
to  Honolulu,  the  trip  occupying  about 
five  or  six  weeks.  The  cement  and  lum- 
ber were  shipped  from  California. 

Koko  Head,  which  was  planned  orig- 
inally as  the  receiving  station  in  Hawaii, 
and  will  be  used  as  the  demands  of  the 
service  require  it,  is  about  ten  miles  east 
of  Honolulu.  There  were  two  ways  to 
transport  the  material  to  this  point : 
Either  by  carting  it  by  road,  a plan  which 
had  many  drawbacks  because  of  the  con- 
dition of  the  thoroughfare,  or  by  trans- 
porting it  by  boat  and  unloading  it  on 
the  beach.  A trial  of  the  latter  plan  was 
decided  upon  and  a consignment  of  steel 
was  loaded  on  a small  steamer  com- 
manded by  a Hawaiian  who  had  earned 
a reputation  for  skill  in  manoeuvering 
his  craft  in  and  out  of  the  numerous 
difficult  landings.  A barge  and  a launch 
accompanied  the  steamer,  for  the  latter 
could  not  be  navigated  over  a bar  on  the 
route  to  Koko  Head  and  it  was  planned 
to  unload  the  material  on  the  barge  and 
have  the  latter  towed  ashore  by  the  small 
steam-propelled  boat.  All  went  well  un- 
til the  launch  with  the  barge  in  tow  tried 
to  shoot  through  the  bteakers.  The  first 
line  of  rollers  was  passed  in  safety,  but  a 


short  distance  farther  on  two  large  comb- 
ers submerged  the  barge  and  it  sank. 
Thus  ended  the  attempt  to  effect  trans- 
portation by  the  sea. 

Meanwhile  the  experiment  of  convey- 
ing the  material  by  road  was  being  tried. 
The  caravan,  laden  until  the  wheels  of 
the  wagons  creaked  and  groaned,  start- 
ed from  Honolulu  soon  after  midnight 
and  ran  into  a tropical  rainfall  after  it 
had  proceeded,  only  a few  miles.  The 
road,  which  was  built  of  red  clay  mud, 
softened  and  became  so  slippery  that 
the  wagons  could  not  be  driven  in  a 
straight  line,  the  rear  wheels  slipping 
off  to  one  side  wherever  the  surface  of 
the  thoroughfare  sloped.  As  a result  ma- 
terial fell  from  the  vehicles,  parts  of 
harness  broke,  wheels  were  put  out  of 
commission  and  it  was  finally  necessary 
to  shift  most  of  the  loads,  double  up  on 
the  teams  and  bring  the  material  piece- 
meal to  the  site  of  the  station.  Notwith- 
standing this  discouraging  experiment, 
the  trucking  was  continued  by  means  of 
the  road  route,  although  the  horse-drawn 
vehicles  were  discarded  and  automobiles 
substituted. 

Koko  Head,  located  on  the  Island  of 
Oahu,  the  third  in  size  of  the  Hawaiian 
group,  is  known  as  the  dryest  point  on 
the  island.  The  land  is  undeveloped  and 
is  used  only  for  cattle  grazing,  even  the 
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latter  getting  little  nourishment  from  the 
scanty  surface  growths.  In  fact,  they 
frequently  perish  because  of  the  lack  of 
fresh  water.  The  inadequate  water  sup- 
ply threatened  to  cause  considerable 
hardship  among  the  engineers  and  sta- 
tion builders.  It  was  found  easy  to  ob- 
tain well  water,  but  it  ran  about  forty 
grains  of  salt  to  the  gallon,  which  de- 
stroyed its  value  for  drinking  purposes, 
and  after  scouring  the  hills  in  search  of 
a supply,  it  was  decided  to  distil  all 
water. 

From  the  operating  house  as  a center, 
the  San  Francisco  aerial  extends  south- 
westward,  carried  on  five  330- foot  masts 
to  an  anchorage.  The  Japan  aerial  ex- 
tends from  the  operating  house  almost 
due  east.  The  first  two  masts  are  of  the 
standard  sectional  type,  430  feet  in 
height,  the  first  being  on  level  ground 
and  the  second  on  a hillside.  From  the 
latter  point  the  aerial  makes  a span  of 
more  than  2,000  feet  to  the  top  edge  of 
Koko  Head,  an  extinct  volcano,  at  an 
elevation  of  1,194  feet  above  the  sea 
level ; here  there  was  not  room  enough 
to  erect  a sectional  mast,  only  about 
forty  square  feet  being  available  for  a 
self-supporting  structural  tower,  150 
feet  in  height.  The  tail  end  anchorage  is 
far  down  on  the  inside  of  the  crater.  The 
balancing  aerial,  which  is  employed  in 
both  sets  of  antennae,  is  on  self-support- 
ing towers,  each  of  which  is  100  feet  in 
height.  The  difficulty  in  erecting  these 
masts  was  largely  due  to  the  fact  that 
two  of  them  and  the  anchorage  were  lo- 
cated in  a pond  and  it  was  necessary  to 
sink  caissons  in  order  to  lay  the  founda- 
tions. 

The  problems  of  construction  at  Ka- 
huku,  which  is  now  being  employed  both 
as  a sending  and  receiving  station,  were 
not  as  great  as  those  at  Koko  Head,  al- 
though the  former  is  the  largest  wireless 
station  in  the  world.  From  the  power 
house  the  San  Francisco  transmitting 
aerial  extends  southwestward,  support- 
ed by  twelve  masts,  each  of  which  is  325 
feet  in  height;  the  Japanese  aerial  ex- 
tends to  the  southeast  supported  by 
twelve  masts,  each  being  475  feet  in 
height.  The  subsoil  at  the  station  is  made 
up  of  porous  coral  rock  and  consequent- 
ly considerable  difficulty  was  experi- 


enced in  putting  down  foundations  for 
the  power  house  and  masts.  In  all  of  the 
excavations  for  the  mast  anchorage 
foundations  were  built  water  tight  wood- 
en cribs  into  which  was  poured  con- 
crete. Different  sections  of  the  site  re- 
quired different  treatment,  but  generally 
the  trouble  was  due  to  the  presence  of 
water  in  the  subsoil,  a factor,  however, 
which  added  to  the  facility  of  operating 
the  station. 

The  task  of  constructing  the  Bolinas 
station  involved  taking  into  consideration 
the  fact  that  most  of  the  material  for 
erection  purposes — the  mast  sections  and 
wire  rope  for  the  eight  masts,  each  325 
feet  in  height,  and  the  steel  work  and 
machinery — was  manufactured  in  the 
Eastern  part  of  the  United  States  and  in 
order  to  transport  it  to  Bolinas,  which 
is  about  fifteen  miles  from  San  Fran- 
cisco, it  was  sent  from  New  York  by 
boat  to  the  Isthmus  of  Panama,  across 
the  Isthmus  by  rail  and  thence  by  water 
again  to  San  Francisco..  As  there  was 
no  railroad  transportation  available  from 
the  latter  city  to  Bolinas,  it  was  neces- 
sary to  ship  a considerable  part  of  the 
material  by  water  route  from  San  Fran- 
cisco, unload  it  at  the  wharf  at  Bolinas 
Bay  and  haul  it  by  motor  trucks  to  the 
site  of  the  station.  A sand  bar  with  a 
shallow  opening  through  which  the  tide 
races,  obstructs  Bolinas  Bay,  making  it 
impossible  for  craft  of  considerable  size 
to  reach  the  wharf  except  during  high 
tide.  In  addition  to  these  handicaps 
there  was  the  necessity  for  rushing  the 
work  in  order  to  make  all  the  progress 
possible  during  the  season  of  compara- 
tively few  storms. 

As  was  the  case  at  Koko  Head,  much 
difficulty  was  met  with  in  obtaining  a 
water  supply.  This  was  due  to  the  fact 
that  the  ground  is  full  of  cracks  caused 
by  earthquakes  and  that  the  salt  water 
from  the  Pacific  seeped  in.  The  solution 
of  this  vexed  question  was  found,  how- 
ever, by  damming  a creek  and  installing 
a small  pumping  plant  and  a tank. 

At  Marshall,  the  receiving  station, 
twelve  miles  north  of  Bolinas  on  To- 
males  Bay,  there  were  perhaps  fewer  ob- 
stacles to  be  overcome  than  at  the  other 
stations.  The  distribution  of  the  con- 
struction materials  was  carried  out  from 
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two  points,  a railroad  running  from 
Sausalito,  near  San  Francisco,  providing 
transportation.  Extension  tracks  were 
built  on  the  southern  boundary  of  the 
site  where  all  material  for  the  buildings 
and  the  first  two  masts  nearest  these 
structures  were  unloaded  and  hauled 
away  by  motor  trucks.  The  material 


work  required  while  the  sections  were 
being  bolted  together. 

The  wooden  topmast  was  the  key  note 
of  this  novel  system  of  construction,  op- 
erating like  a man  who  pulls  himself  up 
by  his  bootstraps.  The  lower  half  of  this 
topmast  is  of  square  section  and  is  guid- 
ed by  a square  hole  in  the  diaphragm 


At  the  left,  the  Marconi  hotel  for  men  of  the  trans-Pacific  station  at  Marshall , California. 
The  Marshall  station  is  employed  for  receiving  messages  from  Japan  and  Hawaii 


for  the  remainder  of  the  masts  (there 
are  seven  in  all,  each  330  feet  in  height) 
was  unloaded  at  the  railroad  siding  at 
Marshall  and  hauled  through  the  town 
and  up  a steep  incline. 

One  of  the  most  interesting  features 
of  the  construction  work  was  the  erec- 
tion of  the  steel  masts.  The  mast  is 
made  up  of  steel  cylinders,  constructed 
in  quarter  sections  flanged  vertically  and 
horizontally  and  secured  together  by 
bolts.  Stayed  with  steel  cables,  these 
stand  in  a concrete  foundation.  Sur- 
mounting the  main  steel  column  was  a 
wooden  topmast,  the  lower  part  of  which 
is  squared  and  set  in  square  openings  in 
the  plates  between  the  steel  cylinders. 
The  hoisting  arms  attached  to  the  upper 
end  were  fitted  with  blocks  and  hoisting 
cables.  Attached  to  these  arms  were 
chain  hoists  supporting  a square  wooden 
cage  for  the  workmen,  which  was  low- 
ered or  raised  as  the  demands  of  the 


plates  between  each  section.  The  top- 
mast was  fitted  with  a set  of  hoisting 
arms  which  carried  blocks  through  which 
reaved  the  material  hoisting  ropes.  A 
square  wooden  cage  was  suspended  from 
the  hoisting  arms  by  four  chain  hoists 
so  that  the  workmen  in  it  could  move 
themselves  up  and  down  to  bolt  the  sec- 
tions together. 

Assume  that  two  cylinders  have  been 
bolted  to  the  bed  plate,  the  mast  rising 
through  the  center.  The  sections  of  the 
third  cylinder  were  raised  by  a steam 
winch  and  bolted  in  place  by  the  work- 
men. Then  a heavy  flexible  steel  rope 
was  temporarily  anchored  at  the  top  of 
this  last  cylinder.  Attached  to  the  top 
of  the  steel  section,  this  cable  led  down 
inside  the  cylinders  and  around  a wheel 
in  the  foot  of  the  wooden  topmast;  then 
it  was  carried  up  again  on  the  other  side 
and  around  a sheave  to  the  top  of  the 
steel,  thence  to  the  winch.  By  pulling 
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on  this  rope  the  topmast  was  raised  the 
length  of  one  cylinder  and  pinned 
through  holes  in  both  steel  and  wooden 
masts.  With  the  addition  of  a new  cyl- 
inder, the  topmast  was  raised  again,  the 
pin  supporting  it  until  this  was  brought 
about.  The  stays  were  attached  at  the 
required  points  as  the  erection  of  the 
mast  progressed. 

The  stays,  by  means  of  which  each 
mast  is  supported,  are  made  of  heavy 
plough  steel  cable,  possessing  great  ten- 
sile strength.  For  each  mast  thousands 
of  feet  of  this  cable  were  used,  great 
care  being  taken  to  see  that  the  elastic 
extension  of  these  stays  was  not  so  great 
as  to  result  in  the  vibration  of  the  mast 
during  heavy  winds.  It  was  essential  to 
break  each  stay  into  short  lengths  con- 
nected with  great  porcelain  insulators  in 
order  that  the  electrical  energy  might  not 
be  absorbed,  led  to  the  earth  by  the  stays 
and  lost  for  purpose  of  wireless  opera- 
tion. For  all  connections  at  the  masts, 
insulators  and  anchorages,  special  bridge 
sockets  were  designed.  This  did  away 
with  the  necessity  for  splicing  and  per- 
mitted a perfect  and  straight  pull,  there- 
by developing  the  strength  of  the  cable. 
Heavy  concrete  blocks  were  used  as 
anchorages  for  the  stays. 

In  addition  to  the  antennae  stretched 
between  the  masts,  great  quantities  of 
wire  were  placed  in  the  ground  about 
the  stations  in  order  to  provide  an  ef- 
ficient earthing  system  or  ground  connec- 
tion. Told  in  brief,  a circle  of  zinc  plates 
is  buried  in  a trench,  bolted  together  and 
joined  to  the  wireless  circuits  of  the 
power  house  by  copper  wires.  Wires  ra- 


diate from  the  zinc  plates  in  the  ground 
to  a set  of  outer  plates,  from  which  ex- 
tend another  set  of  earth  wires  placed  in 
trenches  running  the  full  length  of  the 
aerial. 

The  capacity  of  each  of  the  generators 
employed  in  the  stations  of  the  United 
States-Japan  circuit  with  the  exception 
of  that  at  Funabashi  is  300  kilowats. 
These  generators  are  driven  by  500 
horsepower  motors,  except  at  Kahuku, 
where  500  horsepower  turbines  are  used. 

A feature  of  these  stations  that  stands 
out  distinctively  is  the  type  of  aerials 
installed.  Thousands  of  tons  of  steel  are 
required  for  these  aerials.  The  distinct- 
ive feature  of  the  aerials  at  the  Marconi 
trans-Pacfiic  stations  is  that  they  are  di- 
rectional, that  is  the  radiation  of  wire- 
less signals  in  the  desired  direction  is 
very  much  stronger  than  in  any  other. 
This  control  of  the  signals  is  a long  step 
ahead  in  wireless  communication.  All 
of  the  stations  are  of  the  duplex  type 
and  can  receive  and  transmit  signals  at 
the  same  time. 

The  automatic  sending  and  receiving 
apparatus  plays  an  important  part  in  the 
service  between  the  Occident  and  the 
Orient.  The  sending  machine  somewhat 
resembles  a typewriter  and  will  make 
possible  the  transmission  of  more  than 
100  words  a minute.  Under  the  auto- 
matic system,  ten  or  100  messages  can  be 
filed  at  the  same  time  at  the  office  of  the 
Marconi  Company  in  Honolulu.  They 
will  be  distributed  among  the  necessary 
number  of  operators  and  the  dots  and 
dashes  punched  in  a paper  tape  by  a ma- 


Thc  Kahuku,  Hawaii,  Marconi  trans-Pacific  wireless  station,  a general  view  of  which  is 
both  for  sending  and  receiving  messages.  In  this  photograph  are  shown  the  Japanese 
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chine.  This  tape  is  fed  into  an  auto- 
matic sender  and  the  signals  conveyed 
by  land  line  to  Kahuku  where  the  dots 
and  dashes  actuate  a high  power  sending 
key,  automatically  energizing  the  aerial 
instantaneously  with  the  feeding  of  the 
tape  in  the  station,  thirty  miles  or  more 
away.  At  the  transmitting  station  the 
dots  and  dashes  operate  magnets  of  the 
high-power  sending  key  in  the  main  en- 
ergy circuits  and  the  signals  are  flashed 
to  the  points  which  the  destination  of  the 
message  calls  for — either  Marshall  or 
Funabashi.  If  the  message  is  destined 
for  Marshall  it  will  be  received  on  a 
specially  constructed  dictaphone  ma- 
chine, each  cylinder,  as  soon  as  it  is 
filled  with  the  dots  and  dashes,  being 
handed  to  an  operator  who  will  tran- 
scribe it  into  a typewritten  message  by 
means  of  a dictaphone  machine  running 
at  normal  speed. 

Such  were  the  difficulties,  the  achieve- 
ments and  a few  of  the  problems  met 
with.  After  the  stations  had  been  com- 
pleted there  was  a long  period  of  tests 
and  trials.  The  first  results  of  these 
were  marked  by  the  opening  of  the  ser- 
vice between  Hawaii  and  the  United 
States  on  September  24,  1914.  On  Feb- 
ruary 2,  1915,  the  station  in  Ochiishi, 
Japan,  it  was  announced  by  newspapers 
of  that  country,  had  received  messages 
from  the  Kahuku  station.  Prior  to  pick- 
ing up  the  signals  of  the  Kahuku  station 
Ochiishi  was  receiving  messages  from  a 
steamship  1,100  miles  off  the  Japanese 
coast.  The  Ochiishi*  operators  declared 
that  the  messages  from  Hawaii  were 
clearer  than  those  from  the  steamship, 


notwithstanding  the  fact  that  the  distance 
was  more  than  three  times  as  great.  This 
was  only  one  indication  of  the  great 
range  of  the  Kahuka  station,  for  while 
tests  were  being  carried  on  with  the  sta- 
tion in  Funabashi,  near  Tokio,  Japan, 
which  was  selected  as  the  Japanese  unit 
to  communicate  with  the  Hawaiian  sta- 
tions, inquiries  regarding  the  spark  and 
wave-length  of  Kahuku  were  received 
from  Porto  Rico,  the  Falkland  Islands, 
New  Orleans  and  New  Zealand,  where 
the  signals  transmitted  by  Kahuka  were 
easily  read. 

At  ten  o'clock  in  the  morning,  New 
York  time,  and  midnight,  Tokio  time, 
of  the  day  appointed  for  the  opening  of 
the  service,  the  cumulative  result  of  the 
three  years  of  study  and  effort  which 
Edward  J.  Nally,  vice-president  and 
general  manager  of  the  American  Mar- 
coni Company,  and  the  members  of  his 
staff  had  devoted  to  the  task  of  estab- 
lishing communication  with  Japan  was 
signalized  by  an  exchange  of  messages 
between  notables  in  the  United  States 
and  the  former  nation.  As  an  illustra- 
tion of  the  operation  of  the  service  it 
can  be  stated  that  a message  from  Presi- 
dent Wilson  to  the  Emperor  of  Japan,  at 
Tokio  began  its  radio  flight  at  the  Bolinas 
station,  from  which,  with  the  speed  of 
a lightning  flash,  it  took  an  unerring 
course  across  the  Pacific  and  was  re- 
ceived at  the  Kahuku  station,  spanning 
a distance  of  2,372  miles.  Quickly  it 
was  copied  at  Kahuku,  given  a new  im- 
petus, and  sent  speeding  across  the  space 
of  4,140  miles  that  it  had  to  traverse  be- 
fore reaching  Tokio.  In  a similar  man- 


pictured  in  this  photograph,  is  now  employed  in  the  United  States- Japan  wireless  service 
mast,  at  the  right  of  the  power  house  (center),  and  the  San  Francisco  mast  at  the  left 
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ner  the  reply  of  the  emperor  was  dis-  is  controlled  by  the  Japanese  Govern- 
patched  to  President  Wilson.  The  mes-  ment  and  has  two  staffs  of  operators, 
sage  was  transmitted  from  Funabashi  military  and  civil,  being  employed  by  the 
and  relayed  at  Kahuku  to  Marshall,  Department  of  Posts  and  Telegraphs  for 
which  station  has  direct  communication  commercial  business,  as  well  as  by  the 
with  the  Western  Union  Telegraph  Com-  Government. 


.4  rear  view  of  the  mast  line  of  Bolinas,  the  transmitting  station  of  the  Marconi  trans- 
pacific wireless  link  in  California , from  the  ranch  buildings,  in  the  foreground,  adjacent 
to  the  station  property.  The  line  of  masts  is  a mile  in  length,  extending  to  the 
ocean.  In  the  background  are  shown  the  power  house  and  the  Marconi  hotel 
for  engineers  and  operators.  Messages  destined  for  Hazvaii  and  Japan 
are  Hashed  from  this  station 


pany,  over  whose  wires  traffic  is  for- 
warded. In  Japan,  connection  is  made 
with  the  Japanese  Imperial  Telegraph 
system  to  all  points  in  the  Orient. 

All  of  the  communications  between 
the  United  States  and  the  Hawaiian  and 
Japanese  stations  are  transmitted  in  Eng- 
lish or  French.  The  Funabashi  station 


For  the  present  the  Marconi  United 
States-Japanese  service  will  be  confined 
to  San  Francisco,  Hawaii  and  Japan. 
There  will  be  two  classes  of  service  be- 
tween San  Francisco  and  Japan,  a full 
rate  or  expedited  service  at  eighty  cents 
per  word,  a reduction  of  forty-one  cents 
per  word  from  the  existing  cable  rates, 


Digitized  by 


Google 


January,  1917 


THE  WIRELESS  AGE 


263 


and  a deferred  half-rate  service  at  forty 
cents  per  word,  the  lowest  cable  rate  at 
present  being  $1.21  per  word. 

This  linking  of  two  nations  by  wireless 
is  simple  in  the  telling  and  in  time  will 
doubtless  be  accepted  as  a part  of  the 
scheme  of  general  conditions  in  com- 
munication. But  the  men  who  brought 


if  about,  who  spent  days  and  nights  in 
determining  the  solutions  of  vexed  ques- 
tions, who  conducted  tests  regardless  of 
time  and  weather,  who  journeyed  to  dis- 
tant parts  of  the  world  to  blaze  the  ini- 
tial path  of  the  project — they  will  long 
remember  the  romance  and  the  difficul- 
ties of  the  undertaking,  even  though  it 
was  all  a part  of  the  day's  work. 


Marconigrams  Interchanged  by  Eminent  Men 


Men  prominent  in  various  walks  of 
life  interchanged  marconigrams  on  the 
day  of  the  inauguration  of  the  service. 
Besides  President  Wilson  and  Emperor 
Yoshihito  of  Japan,  messages  were  sent 
and  received  by  Guglielmo  Marconi  and 
Godfrey  Isaacs,  managing  director  of  the 
English  Marconi  Company;  Jiro  Tana- 
ka, director  general  of  Posts  and  Tele- 
graphs, the  Ministry  of  Communica- 
tions, Japan;  John  W.  Griggs,  president 
of  the  Marconi  Wireless  Telegraph 
Company  of  America;  Edward  J.  Nally, 
vice-president  and  general  manager  of 
the  Marconi  Wireless  Telegraph  Com- 
pany of  America,  and  Frank  A.  Van- 
derlip,  president  of  the  National  City 
Bank.  Among  the  messages  flashed  to 
and  from  Japan  were  the  following: 
The  White  House, 
Washington,  November  15,  1916. 
His  Imperial  Majesty  the  Emperor  of 
Japan  at  Tokio : 

The  Government  and  people  of  the 
United  States  of  America  send  greet- 
ings to  your  Imperial  Majesty  and  to  the 
people  of  Japan  and  rejoice  in  this  tri- 
umph of  science  which  enables  the  voice 
of  America  from  the  far  West  to  cross 
the  silent  spaces  of  the  world  and  speak 
to  Japan  in  the  far  East,  hailing  the 
dawn  of  a new  day.  May  this  wonder- 
ful event  confirm  the  unbroken  friend- 
ship of  our  two  nations  and  give  assur- 
ance of  a never-ending  interchange  of 
messages  of  good  will.  May  the  day 
soon  come  when  the  voice  of  peace,  car- 
ried by  these  silent  messengers,  shall 
go  into  all  the  world  and  its  words  to 
the  end  of  the  world. 

Woodrow  Wilson. 


Tokio,  November  15,  1916. 
President  of  the  United  States, 
Washington,  D.  C. : 

It  affords  me  much  pleasure  that  the 
first  use  of  the  installation  of  wireless 
telegraphy  between  Japan  and  the  United 
States  has  been  to  transmit  your  cordial 
message.  In  return  I send  this  expres- 
sion of  my  thanks  for  the  good  will  ex- 
hibited toward  me  and  my  people,  and 
of  the  hearty  desire  entertained  through- 
out Japan  for  the  continued  prosperity 
and  welfare  of  the  United  States. 

Joshihito. 

Washington,  November  15,  1916. 
The  American  Ambassador,  Tokio: 

I tender  your  Excellency  my  sincere 
greetings  on  the  occasion  of  this  new 
conquest  of  space,  which  is  not  only  a 
great  triumph  of  science,  but  is  another 
powerful  addition  to  the  bonds  of  friend- 
ship and  .good  neighborhood  between 
Japan  and  America. 

Japanese  Ambassador, 
Washington. 

Tokio,  November  15,  1916. 
The  Japanese  Ambassador, 

Washington,  D.  C. : 

Sincere  thanks  for  your  Excellency's 
greetings  and  congratulations.  All  true 
men  join  you  in  the  hope  that  this  last 
triumph  of  science  will  draw  our  two 
nations  into  still  closer  bonds  of  friend- 
ship and  good  neighborhood. 

American  Ambassador. 

New  York,  November  15,  1916. 
Hon.  Jiro  Tanaka, 

Director  General,  Posts  and  Tele- 
graphs, Ministry  Communications, 
Tokio: 

Accept  my  heartiest  congratulations 
for  your  ^ge  share  in  the  completion 
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of  the  Japan  link  which  welds  two  na- 
tions together  by  an  invisible  bond.  I 
know  of  no  more  encouraging  feature 
in  the  development  of  the  world's  com- 
merce. 

John  W.  Griggs, 

President  Marconi  Wireless  Telegraph 
Company  of  America. 

Funabashi,  November  16,  1916.  . 
John  W.  Griggs, 

President  Marconi  Wireless  Tele- 
graph Company  of  America, 

New  York. 

My  best  felicitations  upon  the  suc- 
cessful opening  of  the  trans-Pacific  wire- 
less service.  I sincerely  hope  that  this 
invisible  circuit  will  tend  to  augment  the 
amicable  relations  of  the  two  countries, 
and  that  the  service  will  be  developed 
with  rapid  strides. 

Jiro  Tanaka, 

Director  General,  Posts  and  Telegraphs. 

New  York,  November  15,  1916. 
Hon.  Jiro  Tanaka, 

Director  General,  Posts  and  Tele- 
graphs, Ministry  Communications, 
Tokio : 

For  three  years  we  have  worked  to- 
gether to  commercialize  this  miracle  of 
wireless.  Our  relations  have  been  so 
harmonious  and  so  pleasant  that  we  have 
added  reasons  to  celebrate  this  day  and 
to  exchange  felicitations  upon  the  happy 
completion  of  what  seemed  a well-nigh 
impossible  task.  Accepting  this  as  an 
augury  of  the  future  character  of  com- 
munications which  may  pass  between 
us  and  between  those  who  may  use  our 
service,  it  brings  us  assurance  of  contin- 
ued friendly  relations.  My  congratula- 
tions and  best  wishes  to  you  and  to  all 
the  members  of  your  staff. 

Edward  J.  Nally, 

Vice-President  and  General  Manager, 

Marconi  Wireless  Telegraph  Com- 
pany of  America. 

Funabashi,  November  16,  1916. 
Edward  J.  Nally, 

Vice-President  and  General  Manager, 
Marconi  Wireless  Telegraph  Com- 
pany of  America,  New  York : 

On  the  occasion  of  this  happy  event 
allow  me  to  offer  our  best  and  cordial 
greetings  to  you  and  your  'company, 
coupled  with  the  earnest  wish  that  this 
new  bond  of  communication  across  the 


Pacific,  and  this  achievement  of  the  mod- 
ern scientific  invention,  will  serve  to  en- 
hance the  political,  commercial  and 
friendly  relations  existing  between  the 
two  countries.  I avail  myself  of  this 
opportunity  to  tender. you  and  all  your 
staff  interested  in  bringing  about  this 
successful  result  my  heartfelt  thanks 
and  warmest  congratulations. 

Jiro  Tanaka, 

Director  General,  Posts  and  Telegraphs. 

London,  November  15,  1916. 
Director  General,  Posts  and  Telegraphs 
of  Japan,  Tokio : 

Our  warmest  congratulations  upon 
the  inauguration  of  a public  wireless 
telegraph  service  between  your  country 
and  the  United  States  of  America.  The 
cheaper  and  the  easier  communication  is 
made  betwen  two  peoples  the  better  do 
they  learn  to  know  and  understand  each 
other  and  the  greater  is  the  development 
of  their  mutual  interests.  May  this  new 
service  contribute  substantially  in  this 
direction. 

Guglielmo  Marconi, 
Godfrey  Isaacs. 

Funabashi,  November  16,  1916. 
Guglielmo  Marconi, 

Godfrey  Isaacs, 

London : 

Accept  my  thanks  for  your  telegram 
conveying  greetings  for  the  opening  of 
the  public  service  which  is  heartily  re- 
ciprocated. 

Jiro  Tanaka, 

Director  General,  Posts  and  Telegraphs. 

New  York,  November  15,  1916. 
Doctor  Jiro  Tanaka, 

Japanese  Minister  Communications: 
Heartiest  congratulations  on  success- 
ful opening  Japanese-American  circuit, 
marking  a new  era  in  scientific  achieve- 
ment and  closer  knitting  of  two  great 
nations. 

John  Bottomley, 

Vice-President,  Secretary  and  Treas- 
urer, Marconi  Wireless  Telegraph 
Company  of  America. 

Funabashi,  November  16,  1916. 
John  Bottomley, 

Vice-President,  Secretary  and  Treas- 
urer, Marconi  Wireless  Telegraph 
Company  of  America,  New  York: 
Your  telegram  conveying  greetings 
gratefully  acknowledged,  May  our  new 


Digitized  by 


Google 


January,  1917 


THE  WIRELESS  AGE 


965 


route  uniting  the  far  East  and  far  West 
bring  lasting  welfare  to  the  people  of 
both  countries. 

Jiro  Tanaka, 

Director  General,  Posts  and  Telegraphs. 

Funabashi,  November  16,  1916. 
The  New  York  Times,  New  York: 

Greetings  heartily  returned  on  fortu- 
nate occasion  of  establishment  of  wire- 
less communications  between  America 

SOME  WIRELESS 

Although  the  service  of  the  Marconi 
Wireless  Telegraph  Company  of  Amer- 
ica between  the  United  States  and  Japan 
was  inaugurated  only  a short  time  ago, 
several  speed  records  in  sending  and  re- 
ceiving messages,  which  prove  wireless 
faster  than  existing  cable  practice,  have 
already  been  made  by  operators  in  the 
trans-Pacific  stations. 

Operator  “Paddy”  Walsh  of  Honolulu 
recently  sent  to  the  Marconi  receiving 
station  in  California,  a distance  of  2,372 
miles,  sixty-seven  messages  in  one  hour 
and  twenty  minutes.  None  of  the  mes- 
sages was  shorter  than  fifteen  words  and 
some  of  them  contained  forty  words. 
W.  H.  Barsby,  operator  at  the  receiving 
station,  copied  the  messages  without  a 
“break”  or  an  error. 


and  Japan. 

Terauchi, 

Prime  Minister,  Tokio. 

New  York,  November  15,  1916. 
Count  Seiki  Terauchi, 

Prime  Minister,  Tokio: 

Greetings  over  the  marvel  of  a wire- 
less telegraph  link  between  Japan  and 
America. 

The  New  York  Times. 

SPEED  RECORDS 

Operators  in  the  Marconi  office  in  the 
heart  of  the  business  section  of  Hono- 
lulu are  today,  with  the  aid  of  repeaters, 
transmitting  direct  to  both  the  United 
States  and  Japan.  Automatic  transmis- 
sion and  reception  of  messages  at  a speed 
of  from  eighty  to  one  hundred  words  a 
minute,  will  be  brought  into  use  in  the 
near  future.  Duplex  transmission  through 
the  ether  between  stations  thousands  of 
miles  apart  at  a speed  of  a hundred 
words  a minute,  may  appear  as  improb- 
able to  some  persons  as  did  wireless 
transmission  across  the  Atlantic  a few 
years  ago.  However,  the  equipment  has 
been  provided,  the  tests  made  and  when 
conditions  warrant  the  step,  transmission 
at  that  speed  in  two  directions  simulta- 
neously will  be  employed. 


MORE  USEFUL  COMMUNICA- 
TION—MARCONI 

Guglielmo  Marconi,  according  to  a 
dispatch  from  Rome,  Italy,  in  an  address 
on  November  12  before  a gathering 
which  included  the  Duke  of  Genoa  and 
the  elite  of  scientific,  literary,  and  aris- 
tocratic circles,  said  that  wireless  tel- 
egraphy had  rendered  magnificent  ser- 
vices to  Italy  and  her  allies  in  the  war. 

He  regretted  that  it  was  impossible, 
for  obvious  reasons,  to  explain  as  fully 
as  he  would  have  liked  to  do  the  prog- 
ress made  during  the  last  two  years  in 
radio-telegraphy,  but  he  described  prob- 
lems that  are  still  unsolved,  such  as  the 
origin,  nature  and  means  of  dominating 
those  natural  disturbing  waves  known  as 
“intruders,”  which  he  had  been  studying 
and  experimenting  with.  He  expressed 
the  conviction  that  he  would  soon  be 
able  to  announce  means  of  communica- 
tion more  practical  and  economical. 


WIRELESS  CONVEYS  RE-ELEC- 
TION NEWS  TO  WILSON 
President  Wilson  was  steaming  up 
New  York  Bay  in  the  yacht  Mayflower 
when  he  received  confirmation  of  his  re- 
election.  It  reached  him  in  the  form  of 
a congratulatory  wireless  message  from 
his  secretary,  Joseph  P.  Tumulty,  who 
was  in  Long  Branch,  N.  J. 

Mr.  Tumulty  had  told  the  President 
he  would  not  congratulate  him  until  it 
was  definitely  known  that  he  was  elected. 
When  the  result  was  no  longer  in  doubt, 
he  sent  the  news  by  wireless. 
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Famous  Wireless  Sets 

By  Blaine  McLean 

The  Stars  and  Stripes  and  house-flag,  too, 

For  sixty  years  on  the  ocean  blue ; 

We'll  haul  them  down  with  uncovered  head 
And  furl  away  as  loved  ones  dead. 


THE  transfer  to  the  Atlantic  of  the 
former  Pacific  Mail  trans-Pacific 
liners  Mongolia,  Manchuria,  Korea  and 
Siberia,  and  the  disposal  to  foreign  com- 
panies of  the  steamers  Nile,  Persia  and 
China,  recalls  to  mind  the  excellent  wire- 
less work  accomplished  by  the  sets  on 
these  vessels — work  that  has  made  them 
famous  among  radio  operators  the  world 
over. 

Wireless  was  first  established  on  these 
ships  in  1910,  soon  after  the  Florida- 
Republic  disaster.  During  the  seven- 
teen-day voyage  across  the  Pacific,  the 
sets  installed  were  practically  always  in 
communication  with  land,  being  able  to 
send  position  messages  to  San  Francisco 
nightly.  On  the  last  homeward-bound 
trip  of  the  Mongolia  communication 
was  established  in  the  same  night  with 
Japan,  Siberia,  Alaska,  Hawaii  and 
America. 

An  official  record  compiled  a few  years 
ago  of  the  longest  distances  to  which 
ships  on  the  Pacific  have  communicated, 
shows  that  on  February  21,  1912,  the 
Persia  established  direct  communication 
with  San  Francisco  at  a distance  of 
4,708  miles.  This  record,  as  far  as  I 
know,  has  never  been  exceeded  by  any 
ship  station.  During  that  year  the  Per- 
sia operated  to  distances  of  more  than 
4,000  miles  at  four  different  times. 


While  the  Persia  holds  the  record  for 
long  distance  work  the  best  average 
results  have  been  obtained  with  the  set 
on  the  Korea.  The  results  accomplished 
have  earned  for  this  ship  the  reputation 
of  having  a “freak  set.”  It  is  recorded 
that  on  March  3,  1912,  she  sent  her  posi- 
tion to  San  Francisco,  when  she  was 
2,193  miles  west  of  Honolulu,  or  ap- 
proximately 4,300  miles  from  San  Fran- 
cisco. 

Most  of  the  long  distance  records  ac- 
complished by  the  San  Francisco  station 
have  been  made  by  Operator  in  Charge 
F.  W.  Shaw,  who  has  been  at  the  station 
for  nearly  five  years. 

Long  range  work  has  not  been  so  fre- 
quent recently,  this  condition  being  due 
perhaps  to  the  large  increase  in  radio 
traffic,  which  has  prohibited  coast  sta- 
tions operators  from  devoting  as  much 
time  as  formerly  to  this  work.  While 
messages  are  still  being  sent  consider- 
able distances,  they  are,  in  most  cases, 
relayed. 

Some  wireless  men  are  of  the  opinion 
that  it  is  possible,  with  sets  of  equal 
power,  to  work  further  on  the  Pacific 
than  on  the  Atlantic.  Whether  or  not 
this  is  true,  I do  not  know,  but  it  is  evi- 
dent that  the  results  obtained  on  the  Pa- 
cific have,  indeed,  been  most  remarkable. 


GERMAN  ATTACK  ON  SEPNAVO- 
LAK  STATION 


RADIO  ELECTION  RETURNS 
FIRST  IN 


A Russian  torpedo  boat  sank  two  Ger- 
man submarines  and  crippled  another 
after  the  submersibles  had  attacked  the 
Russian  wireless  station  at  Sepnavolak, 
on  the  Murman  coast,  according  to  in- 
formation received  recently  in  Christiana 
from  Petrograd. 

Several  persons  were  killed  by  the  gun- 
fire of  the  submarines. 

The  Murman  coast  is  the  northern  sea- 
board of  Kola  Peninsula,  in  the  Arctic 
Ocean.  It  lies  to  the  west  of  the  entrance 
to  the  White  Sea,  in  which  is  the  impor- 
tant Russian  seaport  of  Archangel. 


In  a recent  election  in  Maine,  the 
first  town  to  report  was  the  little  hamlet 
of  Criehaven,  which  constitutes  a cluster 
of  islands  far  off  the  mouth  of  the  Penob- 
scot, and  commonly  known  as  Matinicus. 
A few  of  the  voters  in  this  town  are  the 
keepers  of  the  two  granite  lights  on  Ma- 
tinicus rock,  20  miles  off  the  mainland. 
The  vote  of  Criehaven  was  Sefit  to  the 
county  seat  of  Knox1  County,  Rockland, 
by  wireless,  and  so  far  as  'kridwn  this 
was  the  first  instance  of  the  us£  of  wire- 
less communication  for  the  collection  rof 
election  returns. ' 
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^ Experimenters* 


The  editor  of  this  department  will  give  preferential  attention  to  contribu- 
tions containing  full  constructional  details , in  addition  to  drawings . 


FIRST  PRIZE,  TEN  DOLLARS 
The  Construction  and  Use  of  a Cali- 
brated Receiver  Shunt  Box 

If  I were  to  judge  solely  from  the  con- 
versations I have  had  with  fellow  ama- 
teur workers,  I should  venture  to  assert 
that  a pronounced  haziness  regarding  the 
subject  of  quantitative  measurements 


standard  in  mechanics  or  electrics  in  or- 
der that  we  may  judge  its  probable  cost 
or  commercial  worth. 

I am  certain  that  the  average  amateur 
gives  this  phase  of  the  subject  too  little 
attention  and  on  this  account  gropes 
more  or  less  in  the  dark.  In  my  own  ex- 
perience this  was  distinctly  the  case  and 
therefore  I began  at  an  early  date  to 


Figure  I,  First  Prise  Article 


prevails.  As  an  example,  take  the  case 
of  two  receiving  detectors  and  ask  the 
owner  how  much  better  one  is  than  the 
other — generally  you  receive  a rather 
vague  or  perhaps  indefinite  reply. 

It  is  well  understood  that  the  founda- 
tion of  scientific  knowledge  is  based  up- 
on accurate  measurement  and  unless  a 
given  device  is  subject  to  careful  quanti- 
tative analysis,  it  has  but  little  scientific 
value.  To  say  the  least  we  should  be 
able  to  compare  it  with  some  known 


study  the  art  of  scientific  measurement. 

Now  it  is  comparatively  easy  to  con- 
struct or  purchase  a wave-meter  at  a 
reasonable  price  which,  when  checked 
against  a standard,  gives  a fair  degree 
of  accuracy ; and  although  we  may  use 
such  devices  as  the  glow  lamp,  the  hot 
wire  milliameter,  the  wattmeter  and  the 
neon  gas  tube  for  determining  the  point 
of  resonance,  all  these  indicators  are  not 
as  flexible  and  as  rugged  as  the  cali- 
brated shunt  box  I am  about  to  describe. 
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The  telephone  resistance  shunt  is  gen- 
erally termed  an  audibility  meter  be- 
cause it  can  be  used  for  comparing  the 
strength  of  two  signals  in  a receiving 
telephone.  I have  found  a calibrated 
shunt  box,  sometimes  called  an  “audibil- 
ity meter,”  a valuable  aid  in  making 
comparative  measurements.  A descrip- 
tion of  its  construction  will,  I believe, 
interest  readers  of  The  Wireless  Age. 

The  loudness  of  a signal  in  a receiving 
telephone  is  proportional  to  the  square 
of  the  receiver  current  according  to  Dr. 
Austin  (Manual  of  Wireless  Telegraphy, 
Robison  Edition  of  1915,  page  173)  and 
conversely  the  intensity  of  the  current  is 
proportional  to  the  square  root  of  the 
loudness. 

Thus  if  one  sound  is  100  times  as  loud 
as  another  the  current  which  produced  it 
is  ten  times  as  great. 

Suppose  that  a signal  produced  by  the 
current,  I,  comes  in  just  at  the  limit  of 
audibility,  that  another  N times  as  loud 
produced  by  the  current,  I2,  follows,  and 
we  are  required  to  determine  the  numeri- 
cal value  of  N.  If,  by  shunting  the  re- 
ceivers, we  reduce  the  receiver  current 


I 

down  from  I2  to  I2  the  second 

V N 

sound  will  be  just  at  the  limit  of  audibil- 
ity and  the  multiplying  power  of  the 
shunt  will  give  us  the  measurement  of 
the  strength  of  it.  Now  this  can  be 
readily  accomplished  as  follows : Let 
R be  the  resistance  of  the  receiver,  S 
the  resistance  of  the  shunt,  I the  incom- 
ing current  in  the  telephone  circuit  and 
Ir  the  current  in  the  receiver, 

S R + S 

Then  Ir  = I or  I = Ir 

R + S S 

The  ratio,  I/Ir,  is  called  the  multiplying 
power  of  the  shunt  and  is  represented  by 
the  letter  M, 

R + S 

Hence  M = MS  = R + S 

S 


R 


MS  — S = R or  S == 

M— 1 

That  is,  in  the  case  assumed,  if  we  wish 
to  reduce  the  receiver  current  to  the 


VN  the  part,  we  must  shunt  the  receiver 
with  a resistance  S = Receiver  resist- 


ance Sq.  Root  of  N,  — 1.  Numerical- 
ly, if  the  receiver  is  a 1500-ohm  instru- 
ment and  a current,  I„  coming  in  pro- 
duces in  the  receiver  when  shunted  with 
750  ohms,  a signal  equal  in  audibility  to 
that  produced  by  a current,  I2,  in  the 

1500 

unshunted  receiver,  then  750  = 

Vtf—  I 

1500  _ 

or  VN  — I = = 2 or  VN  = 

750 

3 and  N = 9.  That  is,  the  audibility  of 
the  former  signal  was  nine  times  that  of 
the  latter  and  the  current  of  the  former 
is  three  times  that  of  the  latter. 

Let  us  apply  this  formula  to  the 


Figure  2,  First  Prize  Article 


working  out  of  a table  of  shunts  for  a 
standard  1500-ohm  receiver;  these  val- 
ues are  given  in  the  table  appearing  on 
the  following  page. 

If  a iooo-ohm  receiver  were  employed 
the  values  of  the  various  resistances 
would  be  two-thirds  those  given  in  the 
table,  and  if  a pair  of  1500-ohm  instru- 
ments were  used  the  values  would  be 
doubled.  Frequently,  however,  a station 
will  possess  two  pairs  of  1500-ohm  re- 
ceivers, in  which  case  they  may  be  con- 
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Relative 

Relative 

TABLE 
Shunt  for 

Or  RESISTANCES. 

Coil  Res.  Meters 

Connecting 

Stud 

Loudness 

Current 

1500  w phone 

No.  32.  18%  G8 

Stud  to 

N 

IOOOO 

VN 

100. 

1500 

VN^ 

15-15 

A 

45 

9000 

94.87 

15-97 

0.82 

0.82 

45 

44 

8000 

89.44 

16.95 

0.98 

.98 

44 

43 

7000 

83.67 

18.14 

1.19 

1. 19 

43 

42 

6000 

77.46 

19.61 

1-47 

i-47 

42 

41 

5000 

70.71 

21.52 

1.91 

1. 91 

41 

40 

4000 

6325 

24.09 

2-57 

2. 57 

40 

39 

3000 

54-77 

27.89 

3.80 

3-8o 

39 

38 

2000 

44.72 

34-31 

7.42 

7.42 

38 

37 

IOOO 

31.62 

48.97 

14.66 

14.66 

37 

36 

900 

30.00 

5172 

2-75 

2-75 

36 

35 

800 

28.28 

54-99 

3-27 

3-27 

35 

34 

700 

26.46 

58.92 

3-93 

3-93 

34 

33 

600 

24.50 

6383 

4.91 

4.91 

33 

32 

500 

22.36 

70.22 

6-39 

6-39 

32 

31 

400 

20.00 

78.95 

8-73 

8-73 

3i 

30 

300 

17-32 

91.91 

12.96 

12.96 

30 

29 

200 

14.14 

1 14. 1 

22.20 

Meters  No.  36, 
18%  GS 

.872 

29 

28 

150 

12.25 

133-3 

19.20 

•754 

28 

27  I 

100 

10.00 

l6l.6 

28.3 

I. II 

27 

26 

75 

8.66 

195-8 

34-2 

i-34 

26 

25 

So 

7.07 

247.1 

Si-3 

2.00 

25 

24 

25 

5.00 

375-1 

128.0 

5.02 

24 

23 

20 

4-47 

432.0 

56.9 

2.23 

23 

22 

IS 

387 

522.0 

90.0 

3-53 

22 

21 

10 

3.16 

693.8 

171.8 

6-73 

21 

20 

9 

3.00 

750.0 

56.2 

2.20 

20 

19 

8 

2.83 

820.6 

70.6 

2.77 

19 

18 

7 

2.65 

9II-3 

90.7 

3-56 

18 

17 

6 

2-45 

1034.5 

123.2 

4-74 

17 

16 

S 

2.24 

1213.6 

179. 1 

7-03 

16 

15 

4 

2.00 

1500. 

286.4 

11. 21 

15 

14 

3-5 

1.87 

1722. 

222. 

8.70 

14 

r3 

3 

i-73 

2049. 

327. 

12.81 

13 

12 

2-5 

1-58 

2582. 

533- 

20.09 

12 

11 

2.25 

1.50 

3000. 

418. 

16.40 

11 

10 

2. 

1.41 

3623. 

623. 

24-43 

10 

9 

1-75 

1.32 

4644. 

1021. 

9 

8 

1.50 

1.23 

6667. 

2023. 

1 

8 

7 

125 

1. 12 

12710. 

6043. 

J3m 

7 

6 

1.20 

1.09 

15790. 

3080. 

s| 

6 

5 

115 

1.07 

20830. 

5040. 

5 

4 

1. 10 

1.05 

30610. 

978o. 

P 

4 

3 

1.05 

1.03 

60000. 

29390. 

3 

2 

1. 00 

1. 00 

00 

00 

2 
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Figure  3,  First 

nected  as  in  Figure  1.  In  this  case  since 
four  equal  resistances  connected,  two  in 
series  and  the  two  sets  in  parallel,  are 
the  equivalent  of  a single  resistance,  the 
same  set  of  shunts  will  do  in  this  case 
as  in  that  of  a single  1500-ohm  receiver. 

It  is  quite  true  that  in  this  case  the  re- 
ceiver current  will  be  halved  and  the 


Prise  Article 

2-inch  space  for  binding  posts.  The  plan 
of  the  box  and  end  elevation  are  shown 
in  Figures  2 and  3.  I have  not  presented 
the  details  of  the  construction  of  switch 
arm  and  stud  contacts,  as  they  differ  in 
no  way  from  the  ordinary  types. 

Upon  the  top  of  the  box  are  stamped 
the  values  of  the  stud  ratios.  There  are 


audibility  factor  reduced  to  at  the 
same  time  both  ears  are  in  use  and  the 
aural  acuity  heightened  or,  in  other 
words,  the  two  ears  acting  together  give 
a more  balanced  and  keener  perception, 
and  the  effect  of  extraneous  noises  is 
diminished.  Furthermore,  if  two  ex- 
perimenters make  the  test  both  can  listen 
in,  thus  deriving  the  benefit  of  two  in- 
dependent estimates  of  audibility.  These 
advantages  seem  sufficient  to  justify  the 
use  of  two  pair  of  receivers  even  if  one 
is  left  idle  on  the  table  although  still  con- 
nected in  circuit. 

My  audibility  meter  box  was  made  of 
seasoned  birch,  mahogany  stain  finish, 
the  bottom  of  a 34-inch  stock,  sides  and 
ends  of  *4  inch  and  the  top  of  }4  inch 
hard  rubber.  The  over-all  dimensions  of 
the  box  were  8 inches  by  6 inches  by  3 
inches,  which  gives  a good  dimensioned 
top,  with  a 6-inch  square  space  for  the 
circle  of  contact  studs,  and  a 6-inch  by 


forty-five  studs  in  all.  No.  I stud  is  left 
blank  and  marked  1 ; between  stud  No.  2 
(which  is  stamped  1.05)  and  No.  3 
(which  is  stamped  1.10)  is  soldered  a 
resistance  coil  of  29390.  ohms.  Be- 
tween No., 3 and  No.  4 (which  is  stamped 
1. 15)  is  connected  a coil  of  9,780  ohms; 
between  No.  4 and  No.  5 (which  is 
stamped  1.20)  is  a coil  of  5,040  ohms, 
and  so  on,  till  between  No.  44  and  No. 
45  (which  is  stamped  10,000)  is  placed 
a coil  of  0.82  ohm  resistance,  while  stud 
No.  45  is  connected  with -binding  post, 
A,  through  the  last  shunt  coil  of  15.15 
ohms.  The  binding  post,  A,  is  connected 
with  C.  The  switch  arm  connects  di- 
rectly with  binding  post,  B,  and  the  lat- 
ter with  D.  Then  the  receiving  tele- 
phones connect  between  C and  D,  and 
the  leads  from  the  receiving  transformer 
circuit  between  A and  B. 

As  a rule,  do  not  attempt  to  adjust 
the  resistances  -of  - the  various  coils 
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closer  than  from  i to  ^ per  cent.,  be- 
cause the  latter  is  about  the  best  the 
average  man  can  reach  and  also  because 
the  coil  of  the  telephone  receiver  is 
wound  with  copper  which  changes  re- 
sistance by  0.39  per  cent,  per  centigrade 
degree  change  in  temperature.  The 
average  work  is  certainly  not  worth 
making  the  temperature  correction. 
Neither  is  it  advisable  to  attempt,  unless 
well  skilled,  to  wind  the  coils  for 
values  in  excess  of  1000  ohms,  as  they 
will  be  bulky  unless  made  of  very  fine 
wire.  I advise  amateurs  to  purchase  this 
half  dozen  large  coils  from  the  Leeds 
Northrup  Company  of  Philadelphia,  or  a 
similar  concern,  asking  to  have  them 
wound  non-inductively  on  wooden  spools 
to  a precision  of  not  more  than  0.5  per 
cent.  They  will  probably  be  manganin, 
but  if  other  wire  is  cheaper  they  might 
be  thus  specified.  The  cost  will  rise 
rapidly  as  a higher  degree  of  precision 
is  required. 

The  remaining  coils  one  can  easily 
wind  of  18  per  cent.  German  silver  wire 
either  silk  or  double  cotton  covered,  as 
preferred.  Thirty  per  cent.  German  sil- 
ver has  a higher  specific  resistance,  but 
is  more  brittle  and  not  worth  the  differ- 
ence. 

No.  36  B.  & S.  gauge  will  give  25.5 
ohms  per  meter  very  closely.  The  great- 
est length  of  this  required  will  be  twen- 
ty-four meters  and  forty-three  centL 
meters  for  the  623-ohm  coil.  When  get- 
ting down  to  the  12.96  ohm  coil  it  will 
be  well  to  change  the  size  of  wire  and 
use  No.  22  B.  & S.  gauge  which  has  a 
resistance  of  0.992  or  practically  1 ohm 
per  meter.  This  change  may,  perhaps, 
be  made  a little  sooner  if  desired ; the 
exact  point  is  immaterial. 

Obtain  a meter  stick  and  measure  off 
the  lengths  of  wire  as  closely  as  possible, 
double  each  length  in  the  middle  and 
wind  up  into  a coil  about  the  fingers,  tie 
with  silk  thread  in  several  places  and  dip 
in  melted  paraffine.  Tag  each  coil  as 
made.  The  coils  as  thus  determined  will 
be  close  enough  for  ordinary  work,  and 
will  cover  all  requirements  unless  one 
has  access  to  a Wheatstone  bridge.  Since 
all  colleges  and  many  high  schools  pos- 
sess a good  bridge  in  their  physical  labo- 
ratories, the  amateur  may  be  able  to  avail 
himself  of  one,  in  which  event  he  may 


adjust  the  value  of  resistance  consider- 
ably closer.  He  should  keep  in  mind  that 
the  copper  receiver  coils  change  resist- 
ance 0.39  per  cent,  per  degree  centigrade, 
while  the  German  silver  shunting  coils 
change  only  0.1th  as  much.  Further- 
more, the  manganin  coils  do  not  change; 
at  all.  Since,  however,  a closer  adjust- 
ment of  the  coils  gives  a more  precise 
ratio  between  the  various  shunting  values 
and  it  is  not  a very  difficult  procedure 
to  carry  out,  I shall  present  the  method. 

Each  coil  should  be  cut  to  a length 
known  to  be  a little  too  long  and  then 
connected  into  the  bridge  in  the  usual 
way,  one  end  of  the  coil  being  soldered 


to  a short  bit  of  No.  20  B.  & S.  copper 
tvire.  A similar  bit  of  this  wire  is 
clamped  under  the  other  binding  post  of 
the  bridge  and  the  free  end  of  the  coil 
twisted  about  it.  The  bridge  ratio  and 
rheostat  arms  are  then  set  at  the  proper 
values,  the  keys  depressed,  and  if  the 
galvanometer  shows  a deflection  the  coil 
is  shortened  a bit  by  winding  a little 
more  about  the  copper  terminal  wire.  It 
is  again  tested  and  the  procedure  re- 
peated until  balance  is  obtained ; then  the 
coil  is  soldered  firmly  to  the  copper  lead 
wire,  removed  from  the  bridge  and  after- 
Digitized  by  xjOO^lC 


272 


THE  WIRELESS  AGE 


Jamuaiy,  1917 


ward  soldered  between  the  proper  studs 
on  the  shunt  box,  the  short  copper  leads 
having  negligible  resistance. 

The  work  of  Austin,  Wein,  Duddell, 
Hogan  and  others  have  shown  the  range 
of  power  necessary  in  modern  receivers 
for  reading  a signal  as  well  as  for  bare 
audibility  and,  as  might  be  expected,  it 
varies  with  the  frequency  over  the  range 
from  about  450  microwatts  at  low  or 
excessive  frequencies  to  7.7  at  the  best 


invariably  be  necessary  to  make  tem- 
perature corrections  for  resistances,  re- 
membering that  the  German  silver  coils 
in  the  box  change  0.04  per  cent,  per 
centigrade  degree,  that  any  manganin 
coils  remain  practically  constant,  and  that 
the  copper  coils  of  the  receivers  change 
0.4  per  cent  per  centigrade  degree.  This 
last  change  in  temperature  is  not  easy  to 
determine  because  of  the  heat  radiated 
from  the  head;  therefore  it  is  better  to 


Figure  2,  Second  Prize  Article 


frequency,  say,  about  900.  Austin  states 
that  10  microamperes  in  some  experi- 
ments gave  a signal  just  audible. 

If  the  set  of  phones  which  it  is  in- 
tended to  use  can  now  be  tested  at  some 
standardizing  laboratory  (say  the  Bu- 
reau of  Standards)  and  the  current 
necessary  for  audible  signals  at  several 
frequencies  determined,  the  experimenter 
will  be  able  to  obtain  very  precise  re- 
sults. In  such  a case,  however,  it  will 


wear  them  for  some  few  minutes  before 
beginning  work  and  measure  their  re- 
sistance if  possible  by  a bridge  imme- 
diately on  removal.  Of  course  if  they 
were  used  only  for  say  five  minutes  they 
might,  without  serious  error,  be  assumed 
to  have  the  temperature  of  the  room. 

Specific  advice  for  mounting  the  coils 
is  not  given  because  some  will  be  quite 
large  and  others  will  have  but  a few 
inches  of  fine  wire.  If  the  high  resist- 
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Figure  2,  Third  Prize  Article 


ance  coils  are  purchased  they  will  proba- 
bly be  wound  on  spools  which  may  be 
fastened  to  the  bottom  of  the  box  with 
a long  screw  passed  down  the  center. 
The  larger  coils,  if  home-made,  may  be 
wound  on  spools  in  the  same  manner  and 
similarly  mounted,  the  copper  leads  be- 
ing made  long  enough  to  reach  up  to  the 


studs  for  soldering.  A certain  amount 
of  slack  should  be  allowed  for  conven- 
ience. The  smallest  coils  will  hang  free 
supported  by  their  own  leads,  and  if 
there  is  any  doubt  as  to  the  safety  of  this 
a loop  of  silk  thread  tied  about  the  coil 
and  also  the  end  of  the  stud,  will  furnish 
ample  support.  After  all  the  coils  are  in 


Digitized  by 


Google 


274 


THE  WIRELESS  AGE 


January,  1917 


place  use  hot  paraffine  freely,  as  it  im- 
proves insulation  and  stiffens  the  coils. 

The  uses  to  which  the  shunt  box  can 
be  put  are  diversified.  For  instance, 
suppose  we  have  a set  fitted  with  two  de- 
tectors, one  being  in,  and  we  find  that 
with  the  best  adjustment  possible  a sig- 
nal is  just  lost  when  the  switch  rests  on 
stud  75;  in  the  case  of  the  other  de- 
tector it  is  found  that  the  signal  similarly 
disappears  when  the  switch  rests  on  stud 


after  the  coupling  is  not  changed.  The 
capacity  of  the  wave-meter  is  slightly  in- 
creased, thus  throwing  out  the  adjust- 
ment, and  it  will  be  found  that  the 
sound  is  lost  but  again  returns  when  the 
shunt  box  is  set  to,  say,  8,000.  This 
then  gives  a point  on  the  curve  at  a 
higher  wave-length  than  resonance.  The 
capacity  is  again  changed  and  the  pro- 
cess repeated.  After  a sufficient  number 
of  points  have  been  thus  located,  a curve 


Figure  3,  Third  Prise  Article 


100.  It  immediately  follows  that  the 
latter  detector  is  the  better  in  the  ratio 
(ioo-75)/ioo  = 25/100  = 25  per  cent, 
under  the  conditions  of  this  particular 
set. 

Again,  in  determining  wave  forms 
produced  in  the  closed  and  open  oscil 
lating  circuits  and  radiated  from  the  aer- 
ial, the  detector  and  receivers  shunted  by 
the  calibrated  box  are  connected  to  the 
wave-meter  as  usual,  the  latter  being  ad- 
justed by  listening  in  on  the  receivers 
unshunted  for  the  best  resonant  point, 
then  the  phones  are  shunted  to  the 
1 0,000-point  and  the  coupling  between 
the  inductances  of  the  wave-meter  and 
circuit  under  test  changed  till  the  sound 
is  just  on  the  edge  of  vanishing.  There- 


may be  plotted  in  which  the  abscissas  are 
either  wave-lengths  or  condenser  scale 
readings  and  the  corresponding  ordinates 
the  settings  of  the  shunt  box. 

These  are  but  two  of  the  many  uses 
to  which  the  box  can  be  put  and  it  will 
very  certainly  prove  valuable  in  many 
other  measurements  so  that  the  time 
consumed  in  its  construction  will  be  well 
spent. 

W.  Lincoln  Smith,  Massachusetts. 


SECOND  PRIZE,  FIVE  DOLLARS 
A Small  Panel  Transmitter  Which 
Should  Be  Popular 
Following  the  adoption  of  the  panel 
form  of  transmitter  by  the  commercial 
companies,  amateur  experimenters  have 
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come  to  the  realization  that  this  arrange- 
ment of  apparatus  is  without  doubt  the 
most  efficient  as  well  as  the  best  appear- 


ing. The  following  is  a description  of  a 
small  panel  transmitter  which  was  de- 
signed by  the  writer,  and  has  been  in 
constant  use  for  several  years.  There 
is  probably  nothing  described  which 
cannot  be  built  by  the  average  amateur 
at  a reasonable  cost.  The  arrangement 
of  the  various  units  as  shown  is  suggest- 
ed, but  even  this  can  be  varied  by  the 
constructor  in  accordance  with  his  own 
ideas. 

Figure  i,  which  is  the  front  view  of 
the  panel,  gives  an  idea  of  the  general 
arrangement  of  the  controlling  switches 
and  quenched  gap.  The  panel  may  be 
constructed  of  wood,  bakelite  or  slate, 
and  should  be  mounted  above  a small 
platform  as  shown.  The  platform  sup- 
ports the  spark  coil  or  transformer,  I. 
The  quenched  gap  is  represented  at  2 and 
can  either  be  made  by  the  reader  or  pur- 
chased ready  to  mount  on  the  panel  for 
$2.50,  from  a well  known  house.  Some 
diversity  of  opinion  has  been  expressed 
at  various  times  in  regard  to  the  advisa- 
bility of  using  this  form  of  spark  gap 
on  a small  coil  or  transformer  operated 
on  60  cycles.  It  might  be  well  to  re- 
mind those  who  think  that  the  quenched 
gap  is  only  fit  for  500  cycle  work  that 
there  is  some  engineering  ability  required 
to  adjust  the  circuits  and  design  the 
transformer,  and  this  may  be  responsible 


for  the  poor  results  at  first  encountered. 
Too  much  work  is  being  done  with  ap- 
paratus which  is  just  thrown  together 
without  regard  for  theory  or  Govern- 
ment regulations.  With  the  quenched 
gap  shown,  the  decrement  of  a small 
spark  coil  or  transformer  can  easily  be 
kept  below  the  required  .2  and  at  the 
same  time  show  a high  transfer  of  en- 
ergy to  the  antenna.  The  adjustment  of 
condenser  capacity  and  group  frequency 
is  sometimes  necessary  to  obtain  a pure 
note,  but  with  a little  patience  the  gap 


Figure  5,  Third  Prize  Article 


can  be  made  to  give  surprising  results. 
Of  course  a straight  gap  may  be  substi- 
tuted for  the  form  shown,  but  as  the 
primary  object  of  the  design  of  this  set 
is  to  provide  a means  of  reducing  inter- 
ference from  small  coils  due  to  improper 
tuning,  it  is  suggested  that  the  form  re- 
ferred to  be  adopted. 

The  leads  from  the  condenser  are 
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brought  out  to  two  rows  of  posts,  so  that 
the  capacity  adjustment  previously  re- 
ferred to,  can  be  readily  made.  The  con- 
denser used  by  the  writer  consisted  of 
two  sections  of  Murdock  moulded  con- 
denser, each  having  a capacity  of  .0017 
microfarad.  These  condensers  are  very 
efficient  and  compact.  They  showed  a 
resistance  to  radio  currents  of  .41°  as 
compared  to  .14°  and  .28°  of  the  Fes- 
senden compressed  air  and  Wireless  Spe- 
cialty leyden  jar  in  oil.  (See  L.  W. 
Austin's  notes;  Bulletin  Bur.  Standards, 
Vol.  9.) 

The  antenna  change-over  switch  and 


coupling  adjustment  is  represented  at  4 
(Figure  1).  At  5 and  6 are  shown  the 
wave-length  switches  used  for  varying 
the  wave-length  of  the  closed  circuit  and 
antenna  circuit.  They  are  well  insulated 
from  the  panel  in  order  to  permit  these 
adjustments  to  be  made  with  safety  dur- 
ing operation.  The  adjustment  of  wave- 
length is  made  by  means  of  a wave- 
meter  in  the  closed  circuit,  and  the  aerial 
can  be  tuned  to  resonance  by  means  of  a 
hot  wire  ammeter  or  thermo-element  and 
mill-voltmeter  calibrated  in  terms  of  R. 
M.  S.  amperes.  The  antenna  is  connect- 
ed to  the  post  marked  7. 

Figure  2 shows  the  front  and  side 
views  of  the  apparatus.  No  di- 
mensions are  given  as  the  amateur 
generally  supplies  these  to  conform 
with  the  apparatus  on  hand.  The 
coupling  transformer  is  shown  at  A. 
Some  criticism  of  the  form  of  coil  shown 


is  expected.  A pancake  form  may  be 
adopted  as  a means  of  saving  space,  but 
quantitatively  no  difference  in  results 
may  be  expected.  The  loading  inductance 
for  the  antenna  circuit  is  shown  at  B,  and 
the  ground  terminal  at  C.  This  induc- 
tance may  be  wound  with  ordinary 
seven-strand  No.  22  copper  on  the  rubber 
strips.  The  secondary  of  the  oscillation 
transformer  was  wound  with  ordinary 
flexible  lighting  cord  equivalent  to  No. 
14.  The  primary  was  wound  with  No.  8 
copper  wire. 

In  setting  up  the  apparatus  after  the 
construction  is  completed,  the  following 


procedure  may  be  adopted:  Adjust  the 
primary  radio  circuit  to  the  three  wave- 
lengths decided  upon.  Also  adjust  the 
antenna  circuit  to  resonance  at  these 
wave-lengths  and  with  all  the  gaps  of 
the  quenched  gap  in  circuit,  note  the 
radiation  with  coupling  loose  enough  to 
prevent  the  radiation  of  two  waves.  This 
will  be  shown  on  the  wave-meter  and  at 
the  same  time  the  note  and  pitch  of  the 
spark  may  be  determined.  Adjust  the 
vibrator  on  the  coil  or  the  captance  or 
reactance  of  the  primary  transformer 
circuit  until  the  note  is  cleared.  If  an 
integrating  wattmeter  of  the  indicating 
type  is  at  hand,  this  may  be  placed  in 
the  primary  circuit  and  adjustment  for 
maximum  indication  made,  at  the  same 
time  taking  care  that  the  note  remains 
clear. 

Now  change  the  condenser  to  another 
capacity  and  repeat  the  operations  just 
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TUBULAR  DETECTOR  ADAPTOR. 


Figure  7,  Third  Prise  Article 


performed.  Note  the  antenna  current. 
Do  this  several  times  with  various  capac- 
ities and,  when  the  antenna  current  is 
maximum  and  the  note  is  clear,  this. is 
about  the  capacity  that  is  best  suited  to 
the  circuit  used.  Of  course,  this  is  not 
an  accurate  statement,  but  with  the  usual 
facilities  of  the  average  experimenter,  it 
may  be  said  to  be  as  accurate  as  the  ad- 
justments themselves. 

Charles  C.  Ballantine, 
Pennsylvania. 


THIRD  PRIZE,  THREE  DOLLARS 
A Portable  Tubular  Vacuum  Valve 
Receiving  Set 

The  accompanying  drawings  show  the 
construction  of  a portable  valve  receiving 
set  the  writer  built  a year  ago  and  which 
has  given  excellent  results.  This  outfit 
is  intended  to  be  a compact  sensitive 
tuner  and  detector.  It  consists  of  a good 
sired  loose  coupler,  fixed  condenser  and 
any  style  tubular  vacuum  valve  mounted 
in  a small  carrying  case. 

Some  features  of  the  set  are  described 
as  follows : The  case,  measuring  7 inches 
by  7 inches  by  n j4i  inches,  outside  di- 
mensions, will  fit  into  a handbag,  which 
can  be  easily  carried.  The  coupling  knob 
throws  the  secondary  drum  out  of  the 
primary  easily  and  quickly  by  a turn  of 
sixty  degrees  of  the  handle.  The  set  is 
designed  so  that  without  the  use  of  varia- 
ble condensers  it  tunes  to  2,000  meters 
and  all  the  switches  and  terminals  are 
mounted  on  a hard  rubber  front  which 


puts  all  adjustments  within  easy  reach. 
The  vertical  position  of  the  rubber  pre- 
vents dust  from  collecting  easily. 

The  case  is  made  of  any  hard  wood 
with  the  comers  dovetailed  and  glued. 
Figure  1 shows  the  dimensions  of  the 
pieces  to  be  cut  out.  Half  inch  stock  is 
used.  When  joined,  it  can  be  stained, 
filled,  shellaced  and  varnished  to  suit  the 
builder. 

Then  the  rubber  front  is  cut  to  fit  in 
the  front  of  the  case.  A piece  of  xl/i  inch 
rubber,  6 inches  by  I2j4  inches,  will  al- 
low the  front  to  be  cut  6 inches  by  iOj£ 
inches.  A piece  left  over  will  make  all 
the  necessary  knobs.  The  rubber  is  set 
in  flush  with  the  edges  and  is  held  in 
place  by  six  8/32  counter-sunk-head 
brass  machine  screws  passing  through 
the  sides  and  ends  of  the  case.  This 
mounting  leaves  the  entire  surface  of  the 
rubber  available  for  the  switches  and  so 
on.  All  the  machine  work  for  this  set 
can  be  completed  on  a small  metal-work- 
ing lathe  and  drill  press,  together  with 
the  tools  most  amateurs  have  on  hand. 
Figure  2 shows  a front  elevation  of  the 
set.  Figures  3 and  4 show  the  details 
of  the  coupler  movement  with  the  dimen- 
sions. 

The  primary  of  the  coupler  is  wound 
with  No.  25  silk  covered  wire  wound  on 
a cardboard  tube  5^  inches  in  diameter 
and  4^  inches  in  length.  Before  wind- 
ing, the  tube  is  painted  heavily  with 
thick  shellac  and  the  alcohol  burned  out 
with  a blow-torch  which  leaves  the  tube 
dry  and  hard.  A wooden  flange,  A, 
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turned  from  £4  inch  stock,  is  bored  at 
the' center  with  a *4" inch  hole  to  hold  one 
end  of  the  sliding  rod.  This  flange  is 
glued  in  one  end  of  the  drum.  Two 
small  wood  screws  through  this  will  hold 
the  primary  to  the.  inside  of  the  case. 
The  taps  on  the  primary  are  arranged  at 
short  intervals,  permitting  fairly  close 
tuning.  There  will  be  about  160  turns, 
all  told.  First  wind  six  taps  with  three 
turns  each,  then  six  with  four  turns,  six 


from  the  secondary  at  points  equidistant 
throughout  the  windings. 

Before  attaching  the  terminals  inside 
the  drum,  the  coupler  movement  should 
be  installed.  This  is  simply  constructed 
as  shown  in  Figures  3 and  4.  A piece  of 
34 -inch  brass  rod  draws  the  secondary 
drum  irr  and  out.  This  rod  passes  through 
the  pin,  C,  which  turns  in  the  bearing,  B. 
Pillar  A supports  the  bearing,  B.  The  pin 
is  made  of  34‘inch  brass  rod  and  a 5/32- 


Figure  8,  Third  Prise  Article 


with  five,  six  with  six  and  six  with  eight. 
This  arrangement  can  be  caried  to  suit, 
but  should  be  kept  close  at  the  beginning 
to  tune  well  around  600  meters. 

The  secondary  is  wound  with  No.  32 
double  cotton  covered  wire.  The  drum 
in  5 inches  in  diameter  and  4%  inches 
long  and  is  treated  like  the  primary.  A 
wooden  flange  is  made  to  fit  each  end  of 
the  drum.  A 5/ 16-inch  hole  through  the 
center  of  each  allows  the  drum  to  work 
on  the  slide  rod  which  is  a piece  of  %- 
inch  brass  rod  the  full  length  inside  of 
the  case.  One  end  is  held  in  the  34-inch 
hole  in  the  primary  flange  and  the  other 
by  an  8/32  machine  screw  through  the 
end  of  the  case.  Fourteen  taps  are  taken 


inch  hole  accommodates  the  34-inch  rod. 
The  bearing  is  a piece  of  34“  inch  I.  D. 
brass  tube  and  the  pillar  is  turned  and 
bored  from  54-inch  rod.  The  position  of 
the  shaft,  S,  is  shown  in  Figures  3 and  4. 
This  is  also  a 34 -inch  rod,  which  turns 
in  a brass  bearing  made  of  a threaded 
piece  of  J^rinch  rod  fitted  into  the  rub- 
ber. A piece  of  54-inch  rod  is  made  into 
a shoulder  that  holds  the  34-inch  rod  and 
set  screw,  O.  This  should  be  a good 
size  with  a large  head  and  the  shaft,  S, 
should  be  filed  flat  to  allow  this  screw 
to  be  well  tightened.  The  hard  rubber 
handle  is  inches  in  diameter  and  is 
threaded  onto  the  shaft  and  locked  tight 
by  the  threaded  collar,  P.  A little  grease 
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on  the  J^-inch  rod  will  make  it  slide  eas- 
ier. After  the  coupling  adjuster  is  com- 
pleted a piece  of  j4-inch  square  brass 
rod,  R,  is  placed  along  the  bottom  inside 
the  case,  and  under  the  secondary  drum 
with  a small  brass  guide,  G,  attached  to 
the  end  of  the  drum.  This  prevents  side 
play.  A set  screw,  W,  limits  the -length- 
wise movement  of  the  drum  as  shown 
in  Figure  3. 

Figure  2 shows  the  arrangement  of 
the  switches  and  Figure  5 shows  a switch 
handle  in  detail  which  is  very  durable. 
The  knife  blade,  D,  is  held  to  the  handle 
by  one  6/32  screw  and  is  bored  with  a 
3/16-inch  hole,  O,  at  the  shaft  and  a nar- 
row slit,  S,  is  cut.  Each  side  is  bent 
to  make  a spring  washer.  The  screw,  A, 
is  fitted  snugly  in  the  handle.  The  base, 
F,  threads  into  the  rubber.  The  spring 
washer  effect  of  the  knife,  D,  amply  takes 
care  of  the  1/32-inch  movement  up  or 
down,  of  the  screw,  A,  when  the  knob  is 
rotated  one  complete  revolution. 

The  primary  switch  has  thirty  points 
equally  spaced  on  a 3^-inch  circle.  The 
secondary  contact  points  are  mounded  on 
a semi-circle  of  1-9/16-inch  radius. 
5/32-inch  holes  are  bored  to  pass  6/32 
screws  to  hold  the  switch  points.  All  the 
points  are  %-inch  diameter  and  J4  inch 
in  length.  Forty-four  little  lugs  are  then 
made,  as  in  Figure  6,  by  boring  a row  of 
5/32-inch  holes  along  the  edge  of  a 
piece  of  sheet  brass  and  then  cutting  to 
shape  with  tin  shears.  One  of  these 
lugs  goes  with  each  screw  to  the  con- 
tacts and  the  terminals  of  the  winding 
are  soldered  to  them  before  the  rubber 
front  is  put  in  place.  Figure  6 also 
shows  how  the  leads  are  brought  out 
from  the  secondary  drum.  A fourteen- 
strand  cable,  made  up  of  No.  28  D.  C.  C. 
wire  in  a 3/16-inch  soft  rubber  tube,  con- 
nects from  the  secondary  to  its  switch. 
A wooden  block  glued  inside  the  drum 
anchors  that  end  of  the  cable  and  a brass 
strap  holds  the  end  on  the  rubber  front. 
The  leads  are  neatly  fanned  out  and  sol- 
dered. If  the  wires  become  crossed, 
connect  a 4-volt  battery  across  the  sec- 
ondary and  with  a low  reading  voltmeter 
you  can  easily  distinguish  every  lead  by 
the  drop  of  voltage.  A single  light  flexi- 
ble wire  runs  from  the  beginning  of  the 
winding  to  the  fixed  condenser.  This 
can  be  purchased  or  made  as  desired  and 
fastened  in  one  end  of  the  case. 


The  primary  terminals  should  be  sol- 
dered last  and  any  point  on  the  circle 
can  be  chosen  for  the  start.  It  is  proba- 
bly best  to  take  the  one  nearest  the 
top  and  solder  from  left  to  right.  This 
complete  circle  arrangement  on  the  pri- 
mary allows  the  wave-length  to  be 
changed  quickly. 

Figure  7 gives  the  details  of  mounting 
the  vacuum  valve.  The  parts  are  made 
from  tubing  and  rod  sweated  together. 
Figure  8 gives  the  hook  up.  All  con- 
nections should  be  well  soldered  and  the 
brass  work  polished  and  lacquered.  On 
top  of  the  case  a leather  handle  is  fast- 
ened for  carrying.  It  is  hardly  possible 
to  install  the  high  potential  battery  in 
the  set,  and  in  view  of  the  fact  that  a 
battery  needs  considerable  attention,  it  is 
just  as  well  to  place  it  in  a separate  case. 
The  filament  rheostat  can  be  mounted  on 
this. 

Such  a set  as  this  would  be  ideal  for 
a launch  or  boat,  where  a storage  bat- 


A view  oj  the  pot  table  vacuum  valve  receiving 

set  described  in  the  Third  Prise  Article 


tery  is  available.  For  general  work  with 
all  spark  stations  the  writer  has  obtained 
excellent  results  and  the  experimenter 
would  do  well  to  construct  a similar  in- 
strument. 

George  Sturley,  California. 


FOURTH  PRIZE,  SUBSCRIPTION 
TO  THE  WIRELESS  AGE 
How  to  Transmit  Efficiently  During 
Hours  of  Confusion 
Since  the  passage  of  the  government 
radio  regulations  all  of  the  amateur  sta- 
tions have  been  huddled  together  just  be- 
low the  200-meter  limit.  In  the  vicinity  of 
large  cities  this  has  resulted  in  consider- 
able confusion  during  the  hours  when 

amateurs  are  free  to.Ayork  their  sets.  As 
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the  law  is  not  to  be  changed,  the  ama- 
teurs should  do  the  best  they  can  to  elim- 
inate this  difficulty. 

A simple  remedy  is  to  avoid  the  use 
of  excessive  power  when  transmitting. 
I know  of  amateurs  who  are  accustomed 
to  use  as  much  as  k.w.  to  communi- 
cate a distance  of  a few  blocks.  The  re- 
sultant roar  in  near-by  stations  satisfies 
the  sender,  but  it  is  an  unreasonable  and 
unnecessary  form  of  interference.  An- 
other remedy,'  an  all-important  one,  is 
sharp  tuning.  This  brings  us  to  the  sub- 
ject of  this  article;  the  description  of  a 
highly  efficient,  sharply  tuned  “town  set,” 
Miich,  if  generally  used,  would  do  away 
with  all  unnecessary  interference  in  con- 
gested localities. 

The  essence  of  this  set  is  a small 
quenched  spark  gap,  used  in  conjunction 
with  a spark  coil,  condenser  and  oscilla- 
tion transformer.  Everyone  being  famil- 
iar with  the  last  named  instruments,  we 
will  turn  our  attention  to  the  workings* 
and  construction  of  the  spark  gap.  The 
advantages  of  this  form  of  discharger 
are  numerous.  The  one  with  which  we 
are  mostly  concerned  is  the  fact  that  a 


pure  wave  is  emitted.  That  is,  the  en- 
ergy is  practically  all  radiated  at  one 
definite  wave-length.  Besides  producing 
a pure  wave,  this  results  in  greater  ef- 
ficiency because  more  energy  will  be 
picked  up  by  the  receiving  station  when 
it  is  concentrated  on  one  wave-length, 
than  would  be  picked  up  if  the  energy 
were  spread  over  a series  of  wave- 
lengths, with  perhaps  two  maximum 
points.  The  reason  for  this  behavior  of 
the  quenched  gap  follows: 

When  the  potential  of  the  condenser 
is  of  a certain  value,  it  breaks  down  the 
resistance  of  the  gaps  and  the  primary 
oscillations  surge  back  and  forth  in  the 
closed  circuit.  The  sparking  surfaces  of 
the  gaps  are  rounded ; that  is,  the  gaps  at 
the  center  are  shorter  than  they  are  at 
the  outer  edge  as  at  X,  Y,  (Figure  2). 
The  first  set  sparks  will  pass  at  X,  be- 
cause they  offer  the  least  resistance 
(shorter)  ; but  the  electromagnetic  action 
of  the  magnetic  field  set  up  about  the 
discharging  current  will  drive  these 
sparks  outward  to  the  location  of  Y. 
This  lengthens  the  gap  materially  and 
completely  damps  the  primary  oscilla- 
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tions  and  therefore  the  quenching  effect. 
The  high  resistance  of  the  spark  gaps 
immediately  returns.  Let  us  consider 
the  effect  of  this  on  the  secondary  of  the 
oscillation  transformer.  The  primary 
oscillations  set  up  similar  oscillations  by 
induction  in  the  open  circuit.  These 
secondary  oscillations  soon  reach  a maxi- 
mum, and  at  this  point,  the  primary  os- 
cillations are  quenched,  as  explained. 
See  Figure  3,  B.  This  action  allows  the 
oscillations  in  the  open  circuit  to  become 
very  persistent,  and  to  radiate  the  energy 
at  substantially  the  natural  period  of  the 
open  circuit. 

Now  what  is  the  effect  of  these  oscilla- 
tions in  the  open  circuit  upon  the  closed 
circuit?  There  is  no  effect,  because  os- 
cillations that  may  be  set  up  in  the  pri- 
mary circuit  by  the  secondary  are  ef- 
fectually blocked  by  the  high  resistance 
of  the  spark  gap.  The  closed  circuit  re- 
mains inactive  until  the  condenser  has 
again  reached  the  critical  value.  This 
non-return  of  energy  by  the  open  circuit 
is  responsible  for  the  production  of  a 
pure  wave.  It  also  allows  the  two  cir- 
suits  to  be  coupled  a great  deal  closer 
than  would  otherwise  be  advisable,  which 
fact  alone  means  a greater  transfer  of 
energy  and  hence  increased  efficiency. 

There  are  three  ways  in  which  the  os- 
cillations in  the  open  circuit  may  be- 
come damped : by  return  of  energy  from 
the  antenna  circuit  to  the  closed  circuit, 
the  resistance  of  the  circuit  itself,  and 
by  radiation.  The  last-named  is  the  ob- 
ject of  the  set  and  is  not  considered  a 
ioss. 

A quenched  spark  gap  suitable  for  use 
with  d 1 inch-2  inch  coil,  or  larger,  may 
be  easily  constructed.  Out  of  spring  cop- 
per No.  16-18,  cut  eight  discs  3 inches  in 
diameter,  as  in  Figure  2,  P.  Next,  out 
of  the  same  material,  cut  fourteen  rings 
with  an  outside  diameter  of  2 inches  and 
an  inside  diameter  of  2 inches.  Also  cut 
out  fourteen  discs  1 inch  in  diameter 
(Fig.  2,  R).  This  work  may  readily  be 
done  by  means  of  snippers  and  neatly 
finished  by  the  aid  of  a file.  Now  solder 
the  1 -inch  discs  to  the  centers  of  the  3- 
inch  discs,  placing  one  on  each  side  of 
six  and  one  on  one  side  of  the  remain- 
ing two.  With  a file,  shape  these  i-inch 
discs,  shown  in  Figure  2 at  YXY,  as  ex- 
plained during  the  description  of  the 


working  of  the  gap.  Care  should  be 
taken  not  to  remove  any  of  the  surface 
at  the  center,  X. 

Take  the  metal  rings  that  were  cut 
and  solder  them  to  the  3-inch  discs, 
making  sure  they  are  centered.  Place 
them,  following  out  the  same  methods 
pursued  with  the  1 inch  discs,  that  is, 


place  one  on  each  side  of  six  and  one  on 
one  side  of  the  remaining  two,  selecting 
the  same  sides  that  hold  the  i-inch  discs. 
Cut  seven  rings  out  of  some  very  thin 
mica,  preferably  0.01  inch  thick.  The 
length  of  the  gap  is  determined  by  this 
(hickness. 

The  gap  is  now  ready  to  assemble,  as 
shown  in  Figure  1.  Stack  the  plates  up, 
placing  a mica  ring,  MR,  between  the 
opposing  metal  rings,  CR.  They  should 
be  carefully  centered,  which  is  easily 
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done  by  applying  a little  shellac  to  one 
side  and  sticking  the  ring  in  place  be- 
fore stacking.  Make  a simple  frame,  as 
shown  in  Figure  i.  A convenient  meth- 
od is  to  use  three  pieces  of  j4-inch  brass 
rod  and  either  screw  or  solder  them  to- 
gether. Place  a screw,  TS,  provided 
with  a lock  nut,  LN,  in  the  center  on 
top.  Mount  the  two  binding  posts  as 
shown.  Place  a piece  of  copper  under 
the  post  on  the  base  and  let  it  extend  to 
the  center  of  the  base  in  order  to  make 
contact  with  the  bottom  gap. 

Provide  a heavy  metal  disc,  F,  and 
place  on  top  in  order  to  transfer  the  pres- 
sure from  the  screw,  TS,  to  the  rings, 
CR.  This  keeps  the  gaps  from  becoming 
closed  when  tightening  TS.  With  all 
the  discs  centered  and  the  mica  rings  in 
place,  press  the  gaps  together  with  the 
top  screw,  and  lock  with  the  lock  nut, 
LN.  This  completes  the  gap.  It  will 
probably  be  found  by  tests  with  a hot 
wire  meter,  that  the  total  number  of 
gaps  are  not  required.  Any  number  of 
plates  can  be  cut  out  by  short-circuiting 
the  adjacent  3-inch  discs  by  means  of 
clips. 

, The  customary  hook-up  is  shown  at 
A in  Figure  3.  If  the  vibrator  on  the 
coil  is  now  adjusted  to  give  rapid  makes 
and  breaks,  by  means  of  a rubber  band 
passed  around  the  head  of  the  coil  hold- 
ing the  hammer  in,  or  else  by  stiffening 
the  hammer  by  introducing  paper  be- 
tween it  and  the  core,  a high  clear  tone 
will  be  produced,  and  the  wave  will  be 
pure  and  sharp,  having  the  wave-length 
of  the  aerial  circuit. 

K.  W.  Nicholson,  California. 

HONORARY  MENTION 
An  Improvement  on  the  Average 
Spark  Gap 

I do  not  believe  that  all  rotary  gaps 
described  justify  the  trouble  and  expense 
incurred  in  their  construction,  but  the 
gap  described  in  this  article  possesses 
the  advantage  of  being  easily  and  cheap- 
ly constructed  and  of  producing  a much 
clearer  spark  than  that  obtained  by  the 
usual  type.  This  effect  is  mainly  ob- 
tained by  causing  the  spark  to  jump  at 
one  point  only,  thereby  securing  a short- 
er gap  and  a spark  giving  only  the  fun- 
damental tone  without  the  presence  of 
rough  over  tones,  which  are  often  so  no- 


ticeable when  the  spark  takes  place  si- 
multaneously at  two  points. 

In  the  description  of  my  apparatus  no 
dimensions  are  given  as  they  will  depend 
upon  the  dimensions  of  the  gap  itself 
and  the  power  of  the  transmitting  set. 
Referring  to  Figure  1,  D is  a piece  of 
stiff  brass,  about  il/i,  an  inch  in  width  and 
i/i6th  of  an  inch  in  thickness,  bent  as 
shown  so  that  it  will  fit  under  two  oppo- 
site plugs  on  the  wheel.  A hole  is  drilled 
in  each  end  of  this  brass  strip,  D,  the 
two  opposite  plugs  A and  B are  re- 
moved, the  brass  strip  is  fitted  over  the 
screws,  G and  H,  and  the  two  plugs  are 
again  screwed  into  place. 

Care  must  be  taken  in  bending  D to 
have  it  correctly  balanced  or  the  gap 
will  not  run  smoothly.  E is  a piece  of 


Figure  3,  Fourth  Prise  Article 


spring  brass,  bent  as  shown  in  the  fig- 
ure, with  a hole  drilled  in  the  end,  K. 
The  binding  post,  F,  which  ordinarily 
supports  one  of  the  stationary  elec- 
trodes, is  removed  from  the  base,  E,  and 
is  placed  over  the  screw  which  holds  F 
to  the  base.  Then  the  binding  post  is 
screwed  into  place  over  E.  The  contact 
surface,  I,  of  E should  be  no  longer  than 
the  width  of  D,  namely,  an  inch,  and 
(Continued  on  page  298) 
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German  Portable  Sets  In  The 
World’s  War 


THE  accompanying  photograph 
shows  a German  wireless  field 
set  in  actual  operation  on  the  Mace- 
donian front  in  the  present  war.  In 
the  background  can  be  seen  one  of  the 
Balkan  mountain  ranges.  Owing  to 
the  mountainous  nature  of  the  country, 
it  is  necessary  to  have  masts  of  consid- 
erable height.  The  one  shown  here  is 
a sectional  telescopic  mast,  each  of  the 
eight  sections  being  four  meters  high, 
making  the  height  of  the  mast  32  me- 
ters, or  105  feet.  Field  sets  in  the  Ger- 
man army  carry  still  higher  masts,  the 
limit  being  45  meters,  or  148  feet. 

Far  more  numerous,  however,  on  the 
Balkan  war  fronts  are  the  cavalry  sta- 
tions, which  are  intended  to  safeguard 
the  most  advanced  cavalry  patrols. 
These  are  carried  by  pack  horses,  and 
this  arrangement  permits  of  a simple 
division  of  loads,  whose  weight  and 
distribution  on  the  pack  saddle  is  so 
apportioned  that  the  pack  animal  is 
neither  overburdened  or  hampered. 

The  station  is  provided  with  a col- 
lapsible military  tent,  which  in  bad 
weather  gives  shelter  to  the  teleg- 
raphers and  the  apparatus.  The  sides 
of  the  tent  are  utilized  in  the  packed 
station  for  covering  the  packs.  The 
primary  alternating  current  used  by  the 
sender  is  developed  by  a light  gener- 
ator, the  power  being  supplied  by  a 
benzine  motor. 

The  cavalry  station  carries  a tele- 
scopic mast.  A horizontal  or  umbrella 
antenna  may  be  employed  for  earthing, 
the  wires  being  stretched  over  the 
ground.  These  wires  are  wound  up 
according  to  a system  which  prevents 
the  individual  wires  from  being  tan- 
gled, and  in  a few  seconds  they  may  he 
stretched  out  or  drawn  in. 

By  day,  in  a flat  country,  a distance 
of  100  kilometers  can  be  obtained  with 
large  receiving  antenna,  and  at  night  a 
distance  of  150  kilometers  can  be  ob- 


tained. The  erection  of  the  station 
takes  from  ten  to  fifteen  minutes  when 
four  men  are  employed.  The  disman- 
tling of  the  station  takes  from  eight  to 


>- 


View  of  German  field  set 

twelve  miutes.  Two  men  are  needed 
for  operating  the  station.  The  packs 
rest  tightly  on  the  back  of  animals,  and 
are  subject  to  a minimum  of  disarrange- 
ment when  the  latter  are  trotting  or  gal- 
loping. 
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New  Vice  President  of  N.  A.  W.  A 


Commander  David  Wooster  Todd,  U.S.N.,  Director  Naval  Communica- 
tions, and  successor  to  Captain  W.  H.  G.  Bullard,  has  recently  accepted 
an  appointment  as  a vice-president  of  the  National  Amateur  Wireless 
Association.  Commander  Todd,  who  is  one  of  the  most  prominent 
figures  in  the  radio  world  today,  was  born  in  Round  Valley,  California, 
July  24,  1874.  His  sea  service  comprises  assignments  to  fifteen  vessels 
of  the  United  States  Navy.  He  has  served  ashore  as  instructor  in  ord- 
nance at  the  Naval  Academy,  in  charge  of  the  Radio  Division  of  the  Bu- 
reau of  Steam  Engineering,  Navy  Department,  and  as  assistant  superin- 
tendent of  the  Radio  Service.  His  appointment  as  Director  Naval  Com- 
munciations  dates  from  August  3,  1916 
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With  the  Amateurs 

RESULTS  OF  THE  PRESIDENTIAL  RELAY  ON 
NOVEMBER  27th 


By  W.  H.  Kirwan  (gXE), 

National  Chief  of  Relay  Communications , 

NATIONAL  AMATEUR  WIRELESS 
ASSOCIATION 


HP  HREE  hours  of  real  wireless  fun 
A and  testing  of  various  receiving  ap- 
paratus was  offered  you  on  this  night. 
From  the  great  amount  of  interest  that 
was  shown,  we  are  led  to  believe  that  it 
is  the  kind  of  work  you  like. 

For  the  benefit  of  a few  Doubting 
Thomases  in  the  east,  it  is  stated  that  the 
permission  to  run  this  relay  was  received 
from  the  White  House,  direct  from  the 
secretary  of  the  President  of  the  United 
States.  The  Acting  Secretary  of  the 
Navy,  the  Hon.  Mr.  Benson,  also  gave 
the  permission,  and  it  was  referred  to 
him  from  the  White  House  before  we  re- 
ceived the  open  order  to  go  ahead. 

NAA  and  NAJ  did  not  send  out  warn- 
ings as  planned,  because  we  withdrew  the 
request  when  it  appeared  that  some  were 
trying  to  make  this  a political  move. 

The  relay  was  started  by  9XE  sending 
with  a one-half  inch  coil,  connected  to  a 
regular  oscillation  transformer  of  the 
pancake  type.  The  coil  was  going  all 
along,  and  for  a sending  wave  we  had 
about  one-half  of  the  O.  T.  short  cir- 
cuited by  the  sending  key  when  it  was 
pressed.  This  compensating  wave  passed 
through  the  regular  telephone  wires,  and 
as  the  receiver  was  off  at  9XE  and  also 
at  9XR,  two  miles  away,  the  wave 
worked  the  Hall  wireless  relay  device, 
which  is  a sound  actuated  relay,  and  auto- 
matically sent  the  message  by  working 
a magnetic,  key  at  9XR. 

The  relay  as  conducted  was  perfectly 
fair,  and  was  open  to  all  amateurs  broad 
enough  to  see  the  advantage  of  it.  The 


main  idea  of  the  relay  was  to  get  some 
idea  of  the  real  range  of  the  various  send- 
ing stations  under  adverse  conditions. 

Every  sending  station  had  a copy  of 
the  MSG  ahead  of  time,  and  had  instruc- 
tions to  repeat  a certain  letter  in  a cer- 
tain marked  word,  and  all  had  different 
words  marked.  Not  even  the  writer 
knew  what  word  or  letter  would  be 
repeated.  Some  of  the  most  remarkable 
distances  have  been  covered,  and  some 
good  receiving  records  made. 

A great  many  Government  and  com- 
mercial stations  were  working  at  the 
time  of  the  relay,  as  well  as  nufnbers  of 
amateurs  who  appeared  to  be  willfully 
interfering.  Throughout,  however,  the 
results  were  most  gratifying  and  inter- 
esting. 

No  special  interests  were  served  in  this 
relay,  so  far  as  the  writer  knows,  but  one 
or  two  were  ignored . because  we  did  not 
care  to  have  anyone  get  the  credit  for 
running  the  relay  like  they  did  the  Wash- 
ington’s Birthday  relay  of  last  year. 

Please  understand  that  I am  not  try- 
ing to  commercialize  your  interest  in  re- 
lay work,  and  there  is  no  string  tied  to 
the  prizes.  Neither  are  you  urged'  into 
a mad  race  for  subscriptions  for  The 
Wireless  Age  magazine  to  earn  this 
prize.  It  is  human  nature  to  enjoy  a 
pat  on  the  back  for  work  well  done,  and 
that  is  what  you  are  getting  now.  Bigger 
and  better  prizes  will  be  offered  later  on 
to  the  best  amateur  station  in  tbe  coun- 
try for  all  around  work,  so  you  had  bet- 
ter get  busy.  And  don’t  forget  that  the 
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writer  is  assuming  all  responsibility  for 
giving  the  prizes. 

INCIDENTS  OF  THE  RELAY 

P.  Stover,  of  Marengo,  Iowa,  claimed 
to  have  heard  6SH  and  i ATY.  The  first 
station  is  in  California  and  the  latter  in 
Connecticut.  Not  checking  the  mistakes 
cost  him  his  chance  for  a good  credit. 
Chester  Sinnett,  who  lives  on  Bailey 
Island,  off  the  coast  of  Maine,  clearly 
read  8AEZ  and  4DI,  checking  their  mis- 
takes and  earning  two  good  credits.  Sta- 
tion 5DU,  in  Dallas,  Texas,  was  clearly 
read  by  the  writer,  and  did  remarkable 
work. 

For  sending,  the  stations  are  listed  as 
follows  in  the  order  of  their  apparent 
superiority — 8AEZ,  8NH,  5DU,  9ABD, 
6SH,  8NF,  9IC,  8JZ,  7YS,  7Z S,  2ZB, 
8SK — and  we  came  very  near  forgetting 
9IK,  which  is  really  fourth  on  the  list. 
A look  at  the  list  will  explain  the  game 
better.  9DK — O’Neill  of  St.  Louis — vol- 
unteered to  take  the  place  of  9ACE,  who 
was  called  away  at  the  last  moment.  Em- 
merton,  of  Sawtelle,  Calif.,  was  listed  as 
6QJ  through  an  error,  his  call  being  6TQ. 
Some  stations  were  not  heard  at  all, 
probably  because  their  sigs  were  not  leav- 
ing their  spark  gap,  and  there  appears 
to  be  lots  in  the  country  just  like  this. 
Some  stations  like  7YS,  7ZS  and  a few 
others,  are  hundreds  of  miles  away  from 
anyone,  and  the  fact  that  they  were  heard 
shows  that  they  work  remarkable  dis- 
tances. 

Robert  Higgy,  late  of  the  Lima  High 
School,  in  Ohio,  was  at  his  new  home  in 
Phoenix.  Arizona,  with  t he  receivers 
strapped  on ; as  usual  he  caught  the  MwSG 
from  5DU  and  also  heard  9NN  talking 
about  it  with  5DU.  This  is  the  kind  of 
sending,  boys,  you  want  to  do,  and  don’t 
let  anyone  tell  you  that  this  is  freak  work. 

One  good  thing  about  these  relays  is 
that  we  are  interesting  the  amateurs  in 
the  south  and  west  where  good  stations 
are  needed. 

Publicity  relays  are  the  only  kind  of 
relays  that  are  going  to  be  any  good  to 
you  until  you  are  officially  recognized  by 
the  Government  as  a factor  in  its  third 
line  of  defense. 

The  prize  winners  are  published  in  this 
issue.  Some  of  them  are  old  war  horses 
nt  the  game,  and  we  are  all  glad  to  see 


some  new  faces  looming  up  over  the 
horizon.  Keep  right  after  these  old 
timers,  boys,  and  make  them  work. 

There  was  the  usual  number  of  bone- 
heads  who  have  stations  for  their  amuse- 
ment and  not  for  work,  but  the  least  said 
about  them  the  better.  But  don’t  forget 
that  we  have  their  names  on  file.  The 
station  getting  the  greatest  number  of 
credits  later  will  be  given  one  of  the 
largest  prizes  ever  offered  to  any  amateur 
for  faithful  work. 

For  instance,  station  8NH  received  G 
credits  for  checking  six  stations,  as  did 
also  9MK,  and  all  these  will  count  in  the 
final  round-up  to  award  the  prize  to  the 
best  all  around  station  for  sending  and 
receiving. 

We  collected  some  wonderful  data 
about  aerials  and  fading  sigs  during  this 
last  relay,  and  all  we  need  now  is  for  all 
the  stations  that  participated  to  send  me 
all  the  dope  on  their  aerial,  particularly 
height,  shape,  size,  wires,  kind,  and  how 
the  aerial  bears  with  the  compass.  If  you 
haven’t  a compass,  better  borrow  one,  and 
let  me  know  how  it  runs  with  the  com- 
pass; also  state  if  it  is  level,  on  top,  or 
inclined,  and  how  much.  Radiation  is 
not  important  unless  you  have  a cali- 
brated wave-meter.  If  you  will  send  this 
dope  at  once  it  will  be  turned  over  to  the 
experts  of  the  Institute  of  Radio  En- 
gineers and  all  the  discussions  concern- 
ing it  will  be  published  for  your  benefit. 
Before  we  get  interested  in  the  schedules 
and  so  forth,  don’t  forget  that  the  writer 
thanks  you  one  and  all  for  the  interest 
you  are  taking  in  this  work,  for  your 
most  kind  assistance,  and  for  the  thou- 
sands of  kind  letters  that  have  been  re- 
ceived. 

Some  of  you  wanted  immediate  replies 
and  even  enclosed  a stamp,  but  it  is  a 
physical  impossibility  for  one  man  who  is 
obliged  to  work  as  hard  as  anv  of  you 
to  find  the  time  to  do  so.  More  than 
100,000  signatures  wrere  received  to  the 
relay  MSG,  and  nearly  all  of  them  were 
counted  by  the  writer. 


The  Prize  Winners 

8YZ — Peabody  High  School  of  Pitts- 
burgh, Pa.,  is  awarded  the  second  prize 
of  one  tubular  audion  panel,  assembled 
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with  two  filament  bulb,  rheostat,  and 
ready  to  be  connected  up  for  use,  for  get- 
ting 1,893  signatures  of  American  citi- 
zens. This  panel  has  been  donated  .by  the 
National  Electric  Mfg.  Co.,  Mailers 
Bldg.,  Chicago. 

2AGJ— J.  K.  Hewitt,  of  Albany,  N.  Y., 
turned  in  861  signatures  and  receives  the 
3,000-ohm  pair  of  phones,  55  type,  un- 
conditionally donated  by  the  Wm.  B. 
Murdock  Co.,  of  Chelsea,  Mass.  This 
is  the  third  prize. 

The  Ames  Radio  Club,  of  Ames,  Iowa, 
turned  in  777  signatures  and  evidently 
had  a lucky  combination  of  figures;  to 
this  organization  is  awarded  the  fourth 
prize;  a pair  of  2,000-ohm  phones,  55  va- 
riety, made  by  and  donated  by  the  Wm. 
B.  Murdock  Co.  This  is  the  new  club 
just  formed  by  some  very  progressive 
amateurs  and  you  will  doubtless  hear 
more  from  them  later. 

9HQ — Owen  R.  Terry,  Stoughton, 
Wisconsin,  gets  the  fifth  prize  for  turn- 
ing in  716  signatures  to  the  MSG.  This 
will  be  one  two-filament  tested  electron 
relay,  donated  by  the  Pacific  Research 
Laboratories,  of  San  Francisco,  Cal. 
This  company  would  not  consider  any 
other  arrangement  but  that  the  writer 
permit  them  to  give  ten  of  these  prizes 
to  the  lucky  winners. 

The  following  will  therefore  get  an 
electron  relay  from  the  Pacific  Research 
Laboratories : 

J.  I.  Greene,  Rock  Falls,  111.,  714  sigs. 
A newcomer  in  the  game. 

9RD — F.  M.  Bailey,  Clinton,  Iowa,  554 
sigs.  An  old  war  horse,  with  a son 
twenty-one  years  old. 

9NY — R.  O.  Strock,  Polo,  111.,  502  sigs. 
An  ardent  worker.  Watch  him  for  re- 
sults. 

Glenp  Fordyce,  Anita,  Iowa,  338  sigs. 
This  little  fellow  is  a “newsie.” 

9IK — R.  W.  G.  Mathews,  Chicago,  111., 
315  sigs.  A pleasant  fellow,  hard  worker 
and  A 1 amateur. 

9ACM — A.  E.  Jeffrey,  High  School, 
Goshen,  Ind.,  281  sigs.  A busy  school 
teacher  who  finds  time  for  a little  recrea- 
tion that  also  interests  his  pupils. 

iIZ — Robt.  T.  St.  James,  Grt.  Barring- 
ton, Mass.,  279  sigs.  A bright  star  in 
the  east. 

8ACK — Russell  Blair,  Norwood,  Ohio, 
245  sigs.  Chock  full  of  grit. 


5CW — H.  L.  Ansley,  Birmingham, 
Ala.,  213  sigs.  Our  little  Southern 
brother. 

The  following  did  well,  and  will  get  a 
prize  of  a three  months'  subscription  to 
The  Wireless  Age.  If  you  are  already 
acquainted  with  this  wonderful  magazine, 
you  will  have  the  date  for  renewal  of  sub- 
scription advanced  three  months : 

6SI — Leander  S.  Hoyt,  Hayward,  Cal. 

9QF — C.  E.  Lockwood,  Waterloo, 
Iowa. 

8NH — Mrs.  C.  Candler,  St.  Marys, 
Ohio. 

3ST — R.  R.  Chappell,  Richmond,  Va. 

3GX — G.  S.  Robinson,  Richmond,  Va. 

iASI — E.  W.  Merrow,  Worcester, 
Mass. 

iATY — H.  Holcomb,  Windsor  Locks, 
Conn. 

9MK — E.  H.  Gittings,  Lanark,  111. 

9OM — C.  P.  Finley,  Cedar  Rapids, 
Iowa. 

9GF — H.  G.  Eytt,  Denver,  Colo. 

J.  A.  Goorish,  Chicago,  111. 

L.  P.  Englund,  Moline,  111. 

qACO — E.  Wittick,  Moline,  111. 

E.  A.  Smith,  Oakville,  Wash. 

8ALE — H.  Alexander,  Grove  City,  Pa. 

D.  K. — Kent  Bros.,  Dewitt,  Iowa. 

W.  S.  Rothrock,  Winston-Salem,  N.  C. 

Eric  Austin,  Sacramento,  Cal. 

St.  Martins  College,  Lacey,  Wash. 

8AEZ — M.  B.  West,  Lima,  Ohio. 

The  prize  winners  listed  will  please 
write  to  The  Wireless  Age,  send  their 
correct  addresses  at  once,  and  they  will 
get  the  magazine.  I compliment  you  all. 

Commercial  stations  that  were  called 
QRM  by  a great  many  stations  who 
were  trving  to  pick  up  the  MSG ; WHB, 
NAO,  NAT,  WRU,  NAJ,  WGO,  WUF, 
W GV,  WNU,  and  a few  others. 

Amateur  and  special  stations  that  were 
called  QRM  by  many  amateurs:  8YO, 
SAM,  2AGJ,  2DA,  4CL,  qTZ,  YJ,  9XN, 
6RJ,  5ZC,  iON,  9AKH,  9KU,  9UN, 
8XA.  There  is  a possibility  that  a great 
many  of  these  were  not  read  correctly, 
and  our  apologies  are  offered  to  those 
that  are  not  guilty. 

The  First  Prize 

The  one  KW,  new  type,  Thordarson 
transformer,  offered  by  the  Thordarson 
Electric  Mfg.  Co.,  of  Chicago,  is  still  safe 
at  last  reports.  Kenneth  Briggs,  of 
Rochester,  N.  Y.,  and  J.  N.  Simpson,  of 
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the  same  city,  were  on  the  watch  and  had  him  and  he  left  without  verifying  it.  Both 
located  Mr.  Hughes  at  the  Hotel  Seneca  these  young  men  had  a good  chance,  and 
in  that  city.  As  soon  as  each  of  them  will  probably  always  remember  that  hotel 
received  the  MSG,  he  went  with  all  speed  clerks  are  in  a class  by  themselves.  A 
to  the  hotel,  and  Mr.  Briggs  evidently  later  letter  from  another  amateur  states 
arrived  first.  He  relied  on  the  clerk  to  that  a dandy  fire  escape  outside  of  the 
give  the  MSG  to  Mr.  Hughes  and  the  building  would  have  permitted  both  of 
clerk  forgot  it.  Mr.  Simpson  arrived  them  to  hand  the  MSG  to  the  Presiden- 
soon  after  and  the  clerk  told  him  that  tial  candidate  and  given  him  the  surprise 
someone  else  had  been  there  ahead  of  of  his  life. 

The  Stations  that  Received  the  Message 

Following  is  a list  of  stations  that  received  the  MSG  and  checked  the  mis- 
takes. Each  credit  means  that  this  station  checked  the  mistake  from  one  certain 
station ; those  with  six  credits,  for  instance,  checked  six  different  stations : 

Credits 

8NH — Mr.  and  Mrs.  C.  Candler,  St.  Marys,  Ohio 6 

9MK — E.  H.  Giddings,  Lanark,  111 6 

9DK — D.  H.  Oneill,  St.  Louis,  Mo 5 

9ADT — G.  Hartman,  Wauwatosa,  Wis 5 

8AEZ — M.  B.  West,  Lima,  Ohio 5 

4DI — W.  S.  Rothrock,  Winston-Salem,  N.  C 5 

8ALE — Alexander  Bros.,  Grove  City,  Penna 4 

9IK — H.  G.  Mathews,  Chicago,  111 4 

Chester  Sinnett,  Bailey  Island,  Me 3 

9FW — K.  B.  Warner,  Cairo,  111 3 

tIZ — R.  T.  St.  James,  Grt.  Barrington,  Mass 3 

DK — Kent  Bros.,  Dewitt,  Iowa 3 

9WS — Coy  V.  Patterson,  Kansas  City,  Mo 3 

9KF — J.  A.  Goorisich,  Chicago,  111 3 

9ACO — E.  Wittick,  Moline,  111 3 

7YS — St.  Martin's  College,  Lacey,  Wash 2 

9RD — F.  M.  Bailey,  Clinton,  Iowa 2 

8CO — H.  W.  Harmon,  Grove  City  College,  Pa 2 

2ZB — W.  L.  Brooks,  Schenectady,  N.  Y.  . . . ». 2 

5OX — D.  Simmons,  Shreveport,  La 2 

7DJ — H.  W.  Blagen,  Hoquiam,  Wash 2 

3RD — R.  Dimling,  Baltimore,  Md 2 

qHQ — D.  R.  Terry,  Stoughton,  Mich 2 

6SI — L.  L.  Hoyt,  Hayward,  Cal 1 

3RO — W.  T.  Gravely,  Danville,  Va 1 

IZF — H.  C.  Bowen,  Fall  River,  Mass 1 

9VS — Parker  Wiggin,  Kansas  City,  Mo 1 

3ST — R.  R.  Chappell,  Richmond,  Va 1 

3GX — G.  C.  Robinson,  Richmond,  Va 1 

6PN — Paul  Nesbitt,  Acampo,  Cal 1 

3ZS — C.  H.  Stewart,  St.  Davids,  Pa 1 

9 YE — W.  S.  Ezell,  Wichita,  Kan 1 

6AS — Eric  Austin,  Sacramento,  Cal r 


6WS — W.  Ford,  San  Diego,  Cal 

6SR — R.  O.  Shelton,  San  Diego,  Cal. . 
iUN — J.  W.  Peckham,  Middleton,  R.  I 
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5DU — B.  Emerson,  £>allas,  Texas 1 

3WL — R.  Davis,  Washington,  D.  C 1 

6TQ — A.  Emerton,  Sawtelle,  Cal 1 

3QZ — C.  A.  Service,  Bala,  Pa 1 

9FA — L.  A.  Walker,  St.  Joseph,  Mo 1 

8CM — K.  Briggs,  Rochester,  N.  Y 1 

7ZC — A.  C.  Campbell,  Lewiston,  Mont 1 

5CQ — Ray  Atkins,  Groesback,  Texas 1 

9IC — G.  A.  Greenleaf,  Woodstock,  111 1 

These  received  the  MSG  but  forgot  to  check  mistake : 

6DM — Robt.  Higgy,  Phoenix,  Ariz. 
iEAA — T.  H.  Gavin,  Fall  River,  Mass. 

8AAK — C.  R.  Pardridge,  Saginaw,  Mich. 

5BV — J.  M.  Clayton,  Little  Rock,  Ark. 

9TZ — J.  A.  Gardner,  Eureka,  S.  D. 

9TZ — E.  R.  Isaak,  Eureka,  S.  D. 

9RW — H.  J.  Pourhop,  Sheboygan,  Mich. 
iDX — S.  Sandreuter,  Stamford,  Conn. 

9ZL — Cecil  Bridges,  Louisville,  111. 

J.  T.  Moorehead,  Greensboro,  N.  C. 

J.  N.  Simpson,  Rochester,  N.  Y.  v 

R.  Ray,  Park  Rapids,  Mich. 

F.  Jameson,  Leavenworth,  Kan. 

B.  Emerson,  Monroe  City,  Mo. 

S.  D.  Darley,  Jacksonville,  111. 

W.  L.  Galloway,  Xenia,  Ohio. 

There  were  hundreds  of  others  who  merely  stated  that  they  had  received  the 
MSG,  and  did  not  state  from  what  station  and  did  not  check  mistakes. 

The  following  is  the  list  of  sending  stations  that  worked  on  the  relay  and 
also  the  stations  that  read  them  and  checked  their  mistakes : 

9XR— Heard  by:  9LP-9PY-9NY-9JT-9FW-1ZF-9RD-9WS-9VS-9ACO-9ZL- 

9FA-9IC-9LW-8AOZ-9IK-DK-2AGJ-9KF. 

9YA— Heard  by : 9LP-9MK-9YE-9NY-9JT-9FW-5DU-9RD-9DK-9WS-9ACO- 
9FA-9TZ-8ACK-9IC-DK-9GY. 

9ZS— Heard  by:  9LP-9PY-9MK-9NY-9JT-9FW-8AAK-9RD-9WS-9VS-9ACO- 
9ZL-9FA-8NH-9LW-9IC-9ACM-9IK-5OX-DK-2AGJ-9GY-9KF. 

9IK— Heard  by:  9BJ-9NY-3RO-9JT-9FW-1ZF-8NH-9DK-9ZL-1DX-8ACK- 
3ZS-9ADT-9LW-3RD-8ALE-9IC-9KF. 

9ADT — Heard  by:  9IK  and  8NH.  There  seemed  to  be  a fading  from  this 
station  on  relay  night. 

7ZS-7DJ-7YS — All  heard  each  other,  and  if  you  will  refer  to  the  map  you  will 
see  what  great  distances  were  covered. 

9BD— Heard  by:  9MK-9JT-9FW-8NH-9PD-9DK-8ACK-9LW-1IZ-9IC. 

8JZ— Heard  by:  4DI-9JT-9FW-8NH-9RD-8ACK-8ALE-5BU-8CM-9IK-2AGJ- 
9GY. 

8ADE — Heard  by:  8NH  and  9IK,  but  the  latter  station  said  that  his  sigs  were 
faint. 

8SK— Heard  by : 9BJ-9ADT-8NH-8ALE-1IZ-8ARB-2ZB-9IK-2ALI-9GY. 

9ZF— Heard  by:  9LP-9ADT-9MK-9TT-9FW-9RD-9VS-7ZC. 

8YI— Heard  by:  9BJ-9LP-8ALE. 

8AEZ— Heard  by:  9BJ-9LP-9FA-3RO-4DI-9JT-9FW-8NH-1ZF-9MK-9MY- 

9NY-9RD-9GY-9DK-8AAK-1UN-3RD-8CO-9ADT-8ALE-3ST-3GX-5  BU-iTZ- 
9IC-2ZB-1ASI-9IK-9ACM-5CW-9LW-8ACK-2ALI-4CK-3QZ-9HQ-8QG. 

2ZB— Heard  by:  8YI-8NH-9RD-9IC. 

9QF — Heard  by:  9LP-9M K-9RD-9VS. 

8NH— Heard  by : 9BJ-9LP-9N  Y-3RO-4DI-9MK-3RD-8A AK-9RD-9DK-8ALE- 
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8CO-8QG-9IC-5BU- 1 IZ-8ACK-8AOZ-9IK-5CW-9GY. 

9ABD— Heard  by:  9BJ-9LP-9ADT-9MK-8NH-8ALE-4DI-9RD-9DK-8CO- 

9IC8ACK-5BIJ-8AOZ-9IK-5OX-5CW-5AA-9GY. 

5DU— Heard  by:  9BJ-8NH-9JT-9FW-9ADT-5CQ-9RD-9DK-9VS-9IC-6DM- 

8ACK-5BU-5BV-5EK-9IK-5OX-5CW-5AA-9GY. 

9FA — No  one  reported  that  they  heard  these  sigs. 

6SL — No  one  reported  that  these  sigs  were  heard. 

6SH— Heard  by:  9LP-9ADT-6A  S-6PN -6WF-6SR-6SL-7  Y S . 

1ATY — Heard  by:  9LP  claims  to  have  heard  this  station,  but  did  not  read  his 

rii  1 cf’olrp 

9KT— Heard  by : 9LP-9IC-9VS. 

9IC— Heard  by:  9BJ-9RD-9ADT-9DK-8CO-5BV-9IK-9LW-8ALE-8NH-8AC 

8ACK-9HQ. 

9RK — No  one  reported  hearing  this  station. 

9DK — Heard  by : 9ADT-5BV. 

8CO— Heard  by:  9BJ-9DK-3ST-3GX-3RD-8ALE. 

3RD — No  one  reported  this  station. 

6TQ— Heard  by : 6SH-6WF-6SR. 

5OX — No  one  reported  the  sigs  from  this  station. 

4D I— Heard  by:  8ALE  and  the  station  at  Bailey  Island,  Me.,  as  well  as  lots  of 
local  stations,  and  3GX-3ST,  in  Richmond,  Va.,  heard  this  station. 

The  writer  extends  his  thanks  to  the  three  bureaus  of  information : F.  B. 

Chambers  Co.,  of  Philadelphia ; Illinois  Watch  Co.,  of  Springfield,  111. ; Mr.  G.  S. 
Johnson. 

6SH — Our  Western  friend,  MacQuarrie. 

This  was  a splendid  chance  to  wish  some  hard  work  on  them,  and  we  feel  sure 
they  will  have  some  excuse  about  serving  on  the  next  relay. 

If  the  prize  winners  will  write  to  the  donees  of  their  respective  prizes  and 
give  their  address  they  will  receive  the  prize. 

Refer  in  your  letter  to  the  Presidential  Relay,  and  to  the  fact  that  your  name 
is  published  in  The  Wireless  Age. 

If  anyone  has  any  trouble  at  all  write  to : 

Cordially  yours, 

9XE, 

Davenport,  Iowa. 


It  has  been  announced  that  the  San 
Francisco  Radio  Club  will  publish  a 
forty-eight-page  magazine,  The  Pacific 
Radio  News.  The  first  issue  of  the 
magazine,  ready  for  distribution  on  De- 
cember 15,  will  contain  full  details  of 
the  proceedings  of  the  Club  during  the 
last  three  months  and  also  many  instruc- 
tive articles,  including  “Capacity  Tun- 
ing.” The  current  Pacific  coast  news 
and  diagrams  of  various  systems  of  ap- 
paratus operated  by  members  of  the 
Club,  will  also  be  published.  The  price 
of  the  magazine  will  be  ten  cents  a cop^. 

At  a meeting  of  the  Club  held  recent- 
ly, C.  S.  Zelk,  operator  on  the  U.  S.  S. 
Raleigh,  delivered  a lecture,  describing 
in  detail  the  various  types  of  radio  sys- 
tems used  aboard  battleships.  His  lec- 


ture was  followed  by  an  instructive 
paper  on  “Storage  Batteries,,,  delivered 
by  Sergeant  T.  J.  Ryan. 

P.  R.  Fenner  was  elected  manager  of 
the  Pacific  Radio  News  to  succeed  H. 
R.  Lee,  who  resigned  because  of  the 
fact  that  his  time  was  so  fully  occupied 
with  his  duties  as  secretary  and  treasur- 
er of  the  San  Francisco  Radio  Club. 

The  initiation  fee  for  members  and  as- 
sociates will  be  increased  to  $2.00  be- 
ginning January  1,  1917,  the  dues  re- 
maining at  twenty-five  cents  per  month. 
A membership  campaign  has  been  begun 
in  order  that  the  names  of  100  members 
may  appear  on  the  directory  by  the  end 
of  the  year.  At  present  seventy  opera- 
tors are  active  members  of  the  organi- 
zation. 
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Drifting 


An  Actual  Experience  Narrative  of  Adventure, 
the  Scenes  of  which  are  Laid  in 
Tropical  Seas 


By  Alexander  Schneider 


IP  you  follow  the 
sea  long  enough 
you’ll  surely  meet 
with  adventure.  That 
has  always  been  *my 
contention  and  fact 
bears  it  out.  So 
when  I found  myself 
in  the  perils  described 
in  the  following  re- 
cital I was  not  great- 
ly surprised. 

My  story  has  to  do 
largely  with  the  D.  N.  Luckenbach,  an 
American  freighter,  which  had  been  sent 
to  a drydock  in  New  York,  and  there 
refitted  with  oil-burning  engines.  I 
joined  the  ship  in  New  York  in  sole 
charge  of  the  wireless  equipment  which 
had  just  been  installed.  Then  we  left 
for  Norfolk,  where  we  picked  up  a car- 
go of  coal,  and  cleared  for  Rio  de 
Janeiro.  The  voyage  to  South  America 
passed  pleasantly  enough. 

We  left  Rio  on  the  northbound  trip 
without  an  ounce  of  cargo  or  ballast  in 
the  holds.  Abreast  of  Pernambuco  we 
found  a favorable  current  that  bore  to 
the  northwest  at  a speed  of  three  knots 
an  hour,  which,  added  to  our  own  rate, 
made  a snug  little  total  each  day  of  dis- 
tance covered. 

On  the  night  of  June  5th,  at  eleven 
o'clock,  I rose  from  my  set  prepara- 
tory to  turning  in,  when  I was  arrested 
by  a strange  tremor  beneath  my  feet. 
This  was  followed  by  a crashing  and 
jolting  which  drove  me  out  on  deck  to 
seek  the  trouble.  I peered  down  the 

291 


engine,  room  grating  and  then  looked  at 
the  decks  which  seemed  in  the  dark- 
ness to  be  heaving  up  and  falling  back 
like  the  inflation  and  deflation  of  a toy 
balloon.  With  a final  rending  crash 
that  staggered  me  the  vessel  came  to 
rest,  rocking  gently  in  the  trough  of 
the  waves. 

Immediately  officers  and  crew  tum- 
bled out  on  deck  inquiring  regarding 
the  trouble.  The  engineers  soon  found 
out  that  a propeller  shaft  had  been 
broken.  In  fact,  it  was  the  extreme 
end  section,  the  tail-shaft,  which  had 
been  fractured.  A scaffold  was  rigged 
over  the  stern  and  preparations  were 
made  to  remove  the  broken  shaft  and 
replace  the  broken  section.  If  this 
plan  had  been  feasible,  there  would  be 
but  little  to  relate.  But  it  was  not,  the 
chief  engineer  declaring  that  extensive 
repairs  were  impossible  on  the  open 
sea. 

The  accident  had  occurred  sixty 
miles  off  Cayenne  in  French  Guiana 
while  wTe  were  headed  for  Trinidad,  800 
miles  away  to  the  northwest.  The 
three-knot  current  continued  in  our 
favor  and  we  drifted  toward  that  port 
at  rates  of  speed  varying  from  twenty 
miles  one  day  to  120  miles  on  another. 
The  last  record  was  made  with  the  aid 
of  the  wind,  an  offshore  breeze  that  we 
caught  in  crude  sails  made  of  the  tar- 
paulin hatch  covers.  Rigged  to  the 
stays  and  booms,  they  bellied  out  nice- 
ly. They  were  a constant  source  of 
worriment,  however,  for  sudden  squalls 
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ripped  them  down  on  more  than  one 
occasion. 

Seventeen  feet  of  water  had  been  ad- 
mitted into  the  forward  hold  in  order 
to  weight  that  end  of  the  ship  down 
and  bring  the  after  end  clear  of  the 
water  so  that  repairs  might  be  carried 
out  over  her  stern.  This  helped  not  at 
all,  as  we  lacked  tackle  heavy  enough 
for  moving  the  propeller,  which,  with 
the  broken  section  of  shaft,  had  been 
pushed  and  jammed  securely  against 
the  rudder-post.  We  swung  about  on 
the  bow  of  our  ship  as  if  on  a pivot, 
and  it  became  plain  that  a strong  wind 
might  capsize  us.  An  attempt  was 
made  to  empty  the  hold  of  water,  but 
the  pumps  were  clogged  with  the  resi- 
due of  the  coal  dust  that  had  sifted  to 

the  bottom  from  our  southbound 

cargo.  Then  the  boson  and  a sailor, 
defying  the  heavy  timbers  that  washed 
about  in  the  hold 
with  each  surge  of 
the  water,  dove  re- 
peatedly to  the  bot- 
tom, and  in  two 
days  succeeded  in 
freeing  the  pumps. 

This  accomplished, 
we  were  soon  clear 
of  the  danger  of 
capsizing. 

All  this  time  I 
was  far  from  idle, 
going  on  watch  at 
seven  in  the  morn- 
ing and  often  retir- 
ing after  one  o’clock 
the  next  morning. 

M y first  message 
was  to  the  owners  in  New  York.  This 
was  sent  via  the  Barbados  wireless  sta- 
tion, 900  miles  away,  and  ordinarily 
out  of  my  communicating  range.  Dur- 
ing the  week  that  followed  the  captain 
was  busy  considering  salvage  and  tow- 
ing offers. 

Arrangements  were  finally  made 
with  a firm  in  Trinidad  and  we  gave 
our  probable  position  for  the  following 
noon.  Then  we  settled  back  and  waited 
for  the  tug  which,  we  hoped,  would 
bring  us  into  port  two  days  after  it  ar- 


rived. But  the  next  day  dawned  and 
passed  without  any  signs  of  our  tow. 
Meanwhile  an  attempt  was  made  to 
attract  attention  by  sending  up  col- 
umns of  smoke  during  the  day  and 
burning  colored  signals  at  night.  And 
still  we  drifted.  When  the  island  of 
Tobago  came  into  sight  a swift  current 
swept  us  quickly  sidewise  toward  the 
Grenadine  Shoals,  a low-lying  group  of 
coral  reefs  consisting  for  the  most  part 
of  small  islands. 

As  we  drifted,  the  lead  was  heaved 
and  when  bottom  was  finally  found  at 
twenty  fathoms,  oyer  went  our  anchor. 
Fortunately  it  held  and,  with  the  nose 
of  the  vessel  headed  out  to  sea,  the 
ship’s  company  felt  that  the  peril  was 
lessened.  However,  the  dangerous  cur- 
rent broke  and  swirled  past  the  vessel, 
the  coast  of  Little  Martinique,  seven 
miles  distant,  being  in  view  all  day. 

That  night  the  tug 
appeared.  She  had 
made  several  search- 
es for  the  Lucken- 
bach  and  on  one  oc- 
casion had  put  into 
St.  George’s  to  ob- 
tain our  position  by 
cable  from  the  wire- 
less station  in  Trini- 
dad. 

Our  troubles  were 
at  an  end,  however, 
for  the  tug,  after 
bucking  the  current 
for  a full  day, 
steamed  off  with  the 
Luckenbach  in  tow, 
headed  for  Trini- 
dad. Then  life  once  more  resumed  its 
normal  proportions  and  I was  free  to  rest 
after  my  long  vigil  in  the  wireless  room. 

Our  drifting  totalled  more  than  760 
miles  and  extended  over  a period  of  al- 
most two  weeks.  While  the  stock  of 
food  had  been  sufficient  for  a longer 
time,  the  question  of  how  long  our 
water  supply  would  last  had  begun  to 
worry  us,  and,  although  none  of  the 
ship’s  company  had  suffered  privation, 
all  were  glad  when  the  Luckenbach 
was  once  more  in  a safe  haven. 


The  author  of  this  article  reclining  on  the 
canvas  cover  of  a lifeboat  aboard  ship 


Digitized  by  Google 


/ 


January,  1917  THE  WIRELESS  AGE  * 293 


Vessels  Recently  Equipped  With  Marconi  Apparatus. 


Names. 

Owners. 

Call  Letters. 

Lackawanna 

R.  Lawrence  Smith 

KOP 

Mundale 

Munson  Line 

KUJ 

Fordonian 

American  Star  Line 

(Not  assigned) 

Viking 

Compania  Navegacion  Del  Sureste 

(Not  assigned) 

Samuel  Mitchell 

Huron  Transportation  Co. 

WEJ 

Alpena 

Wyandotte  Transportation  Co. 

wes 

Huron 

Wyandotte  Transportation  Co. 

WCH 

Wyandotte 

Wyandotte  Transportation  Co. 

WCO 

Car  Ferry  No.  6 

Ann  Arbor  Railroad  Co. 

WDQ 

S.  Y.  Nirvana 

Rodman  Wanamaker 

(Not  assigned) 

Capto 

B.  Stolt  Nielsen 

LGL 

Adalia 

Hall  Line 

(Not  assigned) 

Chariton 

George  M.  Embiricos 

SVO 

IN  RECOGNITION  OF  OPERA- 
TOR  HEBDEN’S  LOYALTY 

A letter  expressing  the  regrets  of  the 
officers  of  the  Marconi  Wireless  Tele- 
graph _ Company  of  America  because  of 
the  death  by  drowning  of  Percy  Burdon 
Hebden,  an  operator  in  the  Marconi 
service,  has  been  sent  to  Miss  Florence 
Hebden  of  Philadelphia,  his  sister.  Ac- 
companying the  letter  was  a check  for 
$500,  sent  in  accordance  with  the  Mar- 
coni Company’s  plan  for  providing  life 
insurance  for  its  employes.  The  letter 
follows : 

November  16,  1916. 
Miss  Florence  Hebden, 

3300  D Street,  Philadelphia,  Pa. 

Dear  Miss  Hebden : 

It  was  with  deep  regret  that  the  of- 
ficers of  the  Marconi  Wireless  Telegraph 
Company  of  America  learned  of  the 
death,  by  drowning  at  Rio  Janeiro,  of 
your  brother,  Percy  Burdon  Hebden. 

His  record  of  service,  dating  from 
September  13,  1913,  shows  that  he  had 
earned  a name  for  devotion  to  duty,  re- 
liability and  steadfastness  of  purpose — 
characteristics  wThich  will  be  associated 
with  memories  of  him  for  years  to  come. 
He  was  one  of  those  who  kept  vigil  on 
the  sea  in  calm  and  storm,  facing  hard- 
ship, peril  and  privation  with  unflinch- 
ing eyes,  in  order  that  he  might  protect 
the  lives  of  others.  For  these  reasons 
the  Marconi  Company  is  particularly 
proud  to  have  had  him  in  its  service,  and 
it  is  not  too  much  to  say  that  he  well  ex- 


emplified in  various  ways  the  ideal  which 
it  seeks  to  maintain. 

The  loyalty  which  Marconi  operators 
give  prompted  the  Company  to  provide 
life  insurance  for  them,  and  in  accord- 
ance with  this  plan,  you  as  the  bene- 
ficiary named  in  your  brother’s  policy, 
will  receive  $500.  You  will  find  enclosed 
a check  for  this  amount. 

With  assurances  of  our  sincere  sym- 
pathy because  of  your  bereavement,  we 
are 

Yours  very  truly, 

E.  J.  Nally, 

Vice-President  and  General  Manager. 

Miss  Hebden  wrote  in  reply: 

November  19,  1916. 

Mr.  E.  J.  Nally. 

Dear  Sir: 

Your  letter  of  November  16  reached 
me  yesterday,  also  the  check  for  five 
hundred  dollars,  for  which  please  accept 
our  sincere  thanks. 

As  I am  now  the  only  support  of  my 
parents,  this  money  will  be  very  accept- 
able. 

It  has  given  us  great  pleasure  to  have 
your  letter  and  we  shall  always  keep  it 
as  a memorial  to  my  dear  brother. 

Percy  was  an  ideal  son  and  brother, 
and  his  loss  is  keenly  felt  by  all  of  us. 

Again  thanking  you  for  your  prompt 
attention  in  this  matter  and  for  your 
much  appreciated  letter,  I am,  with  best 
wishes  for  the  success  of  the  Company 
and  yourself, 

Sincerely  yours, 

Florence  Hebden. 
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Queries  Answered 

Answers  will  be  given  in  this  department  to  questions  of  subscribers,  covering  the  full 
range  of  wireless  subjects,  but  only  those  which  relate  to  the  technical  phases  of  the  art  and 
which  are  of  general  interest  to  readers  will  be  published  here.  The  subscriber's  name  and 
address  must  be  given  in  all  letters  and  only  one  side  of  the  paper  written  on;  where 
diagrams  are  necessary  they  must  be  on  a separate  sheet  and  drawn  with  India  ink.  Not 
more  than  five  questions  of  an  individual  can  be  answered.  To  receive  attention  these  rules 
must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 


S.  R.  H.,  New  York  City,  inquires: 

Ques. — (i)  When  employing  a 2 k.w.  trans- 
former operating  from  a sixty-cycle  source 
of  alternating  current,  which  do  you  consider 
the  better  method  of  connection:  placing  the 
spark  gap  in  parallel  with  the  secondary  wind- 
ing, or  the  condenser  in  parallel  with  that 
winding  ? 

Ans. — (1)  Either  method  may  be  used  with 
practically  equal  results.  It  has  been  stated 
that  placing  the  spark  gap  in  shunt  to  the 
secondary  winding,  protects  the  secondary 
pancakes  or  windings  of  the  transformer 
from  puncture  which  might  be  occasioned  by 
the  reactance  voltage  of  the  condenser.  Thus 
during  the  period  the  condenser  discharges 
across  the  spark  gap,  the  secondary  winding 
is  practically  short-circuited  and  is  thereby 
protected  from  the  oscillations  of  radio  fre- 
quency. 

Ques. — (2)  What  should  be  the  capacity  of 
a condenser  to  operate  at  425  meters,  the  sec- 
ondary voltage  of  the  transformer  being  16,500 
volts  ? 

Ans. — (2)  A capacity  of  .02  microfarad  is 
about  the  correct  value. 

Ques. — (3)  On  page  42  of  the  book  “How 
to  Conduct  a Radio  Club"  a diagram  is  given 
of  the  connections  for  measuring  the  wave- 
length of  an  aerial.  Should  not  the  secondary 
winding  of  the  oscillation  transformer  be  in- 
cluded in  the  circuit  to  get  the  wave-length 
under  operating  conditions? 

Ans. — (3)  Yes,  but  the  method  presented 
was  merely  intended  to  show  how  the  natural 
or  fundamental  wave-length  of  an  antenna 
system  can  be  obtained.  The  actual  increase 
in  wave-length,  due  to  the  secondary  winding, 
must,  of  course,  be  taken  into  account  when 
the  set  is  to  be  operated  on  a stated  wave- 
length. 

Ques. — (4)  On  the  hypothesis  that  the  vac- 
uum valve  is  operated  by  changes  of  potential 
and  that  the  voltage  component  of  the  energy 
in  the  antenna  system  is  a minimum  at  the 
earth  connections,  would  it  not  be  better  to 
place  the  loading  coils  on  the  ground  side  of 
the  tuner,  rather  than  on  the  aerial  side? 

Ans. — (4)  The  correct  position  for  this 
loading  coil  and  the  resulting  potential  de- 
pends upon  other  factors,  such  as  the  general 


over  all  distribution  of  current  in  the  antenna 
system,  which,  of  course,  can  only  be  approxi- 
mately calculated.  It  may  be  that  in  certain 
cases  the  apparatus  will  give  better  response 
by  connecting  the  loading  coil  in  series  with 
the  earth,  but  examples  could  be  cited  where 
the  statement  does  not  apply.  Several  vari- 
able factors  enter  into  this  problem  which 
would  require  an  exceedingly  lengthy  discus- 
sion and  a statement  of  facts  in  a particular 
instance.  Why  not  satisfy  yourself  by  carry- 
ing out  the  experiment? 

* * * 

P.  B.  B.,  Statesvirie,  N.  C.,  inquires: 

Ques. — (1)  Please  state  the  approximate 
wave-length  of  an  aerial  consisting  of  4 No. 
14  copper  clad  wires,  100  feet  in  length  with 
an  average  height  of  60  feet,  the  wires  being 
spaced  two  feet  apart.  The  lead-ins  are  50 
feet  in  length. 

Ans. — (1)  The  wave-length  of  this  aerial  is 
approximately  200  meters. 

Ques. — (2)  Also  please  state  the  natural 
wave-length  of  an  aerial  consisting . of  four 
No.  14  aluminum  wires,  100  feet  in  length.  40 
feet  in  height,  the  wires  being  spaced  23 
inches  apart.  The  lead-ins  are  approximately 
25  feet  in  length. 

Ans. — (2)  The  approximate  wave-length  of 
this  aerial  is  170  meters. 

Ques. — (3)  Both  of  these  aerials  are  of  the 
inverted  L type.  Could  I hear  the  station  at 
Arlington,  Va.,  and  Guantanamo,  Cuba,  with 
the  small  aerial? 

Ans. — (3)  Provided  your  station  is  equipped 
with  the  proper  type  of  receiving  apparatus, 
you  should  have  no  difficulty  during  the  night 
hours  in  receiving  signals  from  either  of 
these  stations. 

* * * 

O.  S.,  Bonner  Springs,  inquires: 

Ques. — (1)  What  would  be  the  receiving 
range  and  approximate  wave-length  adjust- 
ment of  the  panel  receiving  set  described  in 
the  Third  Prize  Article  in  the  October,  1916, 
issue  of  The  Wireless  Age,  when  connected 
to  a single  wire  aerial,  600  feet  in  length  and 
35  feet  in  height,  with  a lead-in  40  feet  in 
length  ? 

Ans. — (1)  The  equipment  described  in  that 
issue  will  not  respond  to  wave-lengths  in  ex- 

* Digitized  by  Google 


January,  1917 


THE  WIRELESS  AGE 


295 


cess  of  i, 600  meters,  although  you  may  be 
able  to  receive  signals  from  Arlington  by  rea- 
son of  forced  oscillations  in  the  tuning  cir- 
cuits. For  example:  Your  aerial  system  may 
respond  to  wave-lengths  of  2,500  meters  with 
the  variometer  connected  in  series,  but  the 
secondary  circuit  would  not  be  in  resonance 
with  the  aerial  circuit. 

* * * 

J.  D.  D.,  New  Castle,  Pa.,  inquires: 

Ques. — (1)  Please  state  the  call  letters  of 
the  Eiffel  Tower  Station  in  Paris. 

Ans. — (1)  The  official  call  letters  are  FL, 
but  we  are  not  certain  that  they  are  being  used 
at  present. 

Ques. — (2)  What  type  of  oscillation  trans- 
former is  considered  best  for  y2  k.w.  transmit- 
ting set? 

Ans. — (2)  The  inductively-coupled  oscilla- 
tion transformer  is  generally  preferred  be- 
cause it  permits  the  coupling  between  the 
primary  and  secondary  windings  to  be  easily 
adjusted.  Practically  equal  results  can  be  ob- 
tained with  the  auto  transformer,  but  in  order 
that  the  coupling  between  the  primary  and 
secondary  windings  may  be  varied  over  a con- 
siderable range,  the  helix  must  be  fitted  with 
3 contact  clips. 

Ques. — (3)  What  is  the  approximate  wave- 
length of  an  aerial  200  feet  in  length,  com- 
prising 4 wires  spaced  2^/2  feet  apart?  The 
average  height  is  67  feet  from  the  earth. 

Ans. — (3)  The  fundamental  wave-length  of 
this  aerial  is  approximately  367  meters. 

Ques. — (4)  Will  a seventy-five-ampere  fuse 
installed  between  the  lightning  switch  and  the 
aerial  switch,  affect  the  receiving  range  of  a 
station  ? 

Ans. — (4)  No. 

Ques. — (5)  What  is  the  wave-length  of 
WCV,  the  Marconi  station  at  Cape  May,  N.  J.? 

Ans. — (5)  The  standard  wave-lengths  of 
300  and  600  meters  are  in  use. 

* * * 

A.  E.,  Covington,  Ky.,  inquires: 

Ques. — (1)  What  would  be  the  most  ad- 
vantageous method  of  constructing  an  aerial 
to  be  erected  between  a 125-foot  pole,  50  feet 
distant  from  a 15-foot  pole,  the  latter  mounted 
on  the  top  of  a 30- foot  house,  making  the 
total  height  of  45  feet? 

Ans. — (1)  A flat  top  aerial  comprising 
four  wires  spaced  2 or  3 feet  apart,  stretched 
from  the  top  of  the  high  mast  to  the  mast 
atop  of  the  house,  the  lead-ins  being  ex- 
tended from  the  lower  end  to  the  apparatus, 
will  give  the  best  results. 

♦ * * 

H.  E.  W.,  Valley  Station,  Ky.,  inquires : 

Ques. — (1)  Could  the  apparatus  described  in 
the  Third  Prize  article  in  the  October,  1916, 
issue  of  The  Wireless  Age  be  employed  to 
receive  the  time  signals  from  Arlington?  If 
so,  what  would  be  the  dimensions  of  an  aerial 
for  use  in  connection  with  it  and  also  what 
should  be  the  resistance  of  the  phones  and 
the  capacity  of  the  fixed  condenser? 


Ans. — (1)  This  apparatus  will  not  respond 
to  the  wave-lengths  of  Arlington  without  the 
addition  of  loading  coil  in  the  antenna  circuit 
and  a similar  loading  coil  in  the  secondary 
circuit.  The  resistance  of  the  telephones 
should  be  approximately  2,000  ohms  and  the 
fixed  condenser  should  have  a value  of  ap- 
proximately .005  microfarad. 

* * * 

F.  R.  B.,  Omaha,  Neb. : 

By  reference  to  page  108  of  the  November, 
1916,  issue  of  The  Wireless  Age,  you  will 
see  that  the  natural  wave-length  of  your  aerial 
is  slightly  under  150  meters  and  the  addition 
of  the  secondary  winding  of  your  oscillation 
transformer  in  series  will  not  increase  the 
wave-length  beyond  200  meters.  However, 
the  capacity  of  the  condenser  in  the  closed  cir- 
cuit is  excessive  for  this  wave-length.  You 
should  cut  out  one  section  of  the  moulded 
condenser,  thereby  lowering  the  capacity  to  a 
value  of  .0085  microfarad.  The  primary  wind- 
ing of  the  oscillation  transformer  then  re- 
quires no  more  than  iJ/2  to  2l/2  turns  -to  ob- 
tain the  wave-length  of  200  meters.  In  fact, 
we  believe  that  the  emitted  wave  of  your  sta- 
tion is  close  enough  to  200  meters  to  escape 
complaint  on  the  part  of  the  Government 
Authorities. 

* * * 


A.  P.,  Lawrence,  Kas. : 

The  statement  made  in  another  publication 
that  the  secondary  winding  of  the  3-inch 
spark  coil  should  have  \l/2  pounds  of  No.  30 
enameled  wire,  is  a typographical  error.  The 
actual  secondary  voltage  of  an  induction  coil 
depends  upon  the  action  of  the  vibrator  as  well 
as  upon  the  over-all  design  of  the  windings 
and  core.  On  this  account,  different  manu- 
facturers have  cores  of  different  dimensions 
for  given  spark  lengths. 

The  3-inch  coil  to  which  you  make  refer- 
ence should  have  from  one  and  one-half  to 
two  pounds  of  No.  36  enameled  wire  in  the 
secondary  winding.  This  should  be  divided 
up  into  cither  two  or  three  units. 

The  average  3-inch  spark  coil  consumes 
from  sixty  to  eighty  watts  direct  current. 

The  condenser  of  large  capacity  you  desire 
can  be  constructed  of  two  sheets  of  tin  foil, 
90  feet  in  length,  6 inches  in  width.  These 
should  be  separated  by  a thin  sheet  of  paraf- 
fin paper  placed  between  the  two  sheets  of 
tin  foil  and  another  sheet  of  paraffin  paper 
placed  on  the  outside.  The  entire  unit  is  then 
rolled  up  in  circular  form  and  the  connections 
are  brought  out  from  the  iside  and  outside 
sheeting  of  tin  foil  to  the  binding  posts. 

* * * 


C.  W.  L.,  Canton.  Ohio: 

Possibly  you  may  be  able  to  cut  down  the 
dickering  of  the  lights  caused  by  the  opera- 
tion of  your  transmitter  by  readjustment  of 
the  condenser  capacity  at  the  secondary  wind- 
ing or  by  placing  a reactance  coil  in  series 
with  the  primary  winding.  In  some  sets  a 
reactance  coil  is  placed  in  shunt  to  the  tele- 
graph key  and  a portion  of  the  load  is  taken 
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by  the  transformer  at  all  times,  but  there  is 
not  enough  current  to  cause  the  spark  to  dis- 
charge across  the  gap.  When  the  sending  key 
is  closed,  full  value  of  current  flows  to  the 
primary  winding  and  the  spark  functions. 
Transformers  equipped  with  a magnetic  leak- 
age gap  give  the  least  trouble  in  this  respect. 
* * * 

V.  V.  y.,  Lodi,  Cal. : 

Presuming  that  you  intend  to  use  a vacuum 
valve  detector  in  connection  with  your  re- 
ceiving tuner  for  10,000  meters,  the  following 
dimensions  are  applicable:  The  primary  wind- 
ing may  be  10  inches  in  length,  7 inches  in 
diameter,  wound  with  No.  24  S.  S.  C.  wire. 
The  secondary  winding  should  be  6 inches  in 
diameter,  6 inches  in  length,  wound  with 
about  830  turns  of  No.  36  S.  S.  C.  wire. 

* ♦ * 

W.  A.  A.,  Louisville,  Ky. : 

You  should  keep  in  mind  the  fact  that  a 
wireless  telephone  transmitter  like  that  de- 
scribed in  the  May,  1916,  issue  of  the  Monthly 
Service  Bulletin  of  the  National  Amateur 
Wireless  Association  requires  a receiving  set 
adjustable  to  the  wave-lengths  lying  between 
6,000  and  8,000  meters.  That  is  to  say,  you 
could  not  connect  a microphone  in  the  oscil- 
lating circuits  of  the  vacuum  valve  detector 
and  expect  to  receive  the  signals  on  an  ordi- 
nary tuner  and  crystalline  detector,  the  prob- 
able wave-length  adjustment  of  which  is  no 
more  than  2,000  or  3,000  meters.  In  other 
words,  after  having  constructed  a wireless 
telephone  transmitter  according  to  the  design 
given  in  that  issue,  a similar  set  should  be 
installed  at  the  receiving  station.  In  fact,  the 
same  battery  of  vacuum  valves  can  be  em- 
ployed for  reception  as  well  as  transmission. 
A hissing  sound  in  the  head  telephones  does 
not  indicate  that  oscillations  are  taking  place 
at  radio  frequencies.  It  requires  considerable 
experience  on  the  part  of  the  experimenter  to 
properly  adjust  a circuit  of  this  type. 

♦ * * 

G.  A.  S.,  Mobile,  Ala. : 

We  have  no  information  at  hand  concern- 
ing the  origin  of  the  peculiar  undertone  you 
have  observed  in  the  spark  of  the  stations  re- 
ferred to. 

For  the  handling  of  large  powers,  the  ro- 
tary spark  gap  is  preferred  and  is  always  em- 
ployed where  a 60  cycle  source  of  current 
from  a city  power  house  is  available. 

The  3-element  vacuum  valves  are  not  sup- 
plied to  the  amateur  market  since  a recent 
court  decision.  Amplifier  bulbs,  however,  can 
be  purchased. 

* * * 

L.  C.  R.,  Marlette.  Mich. : 

The  variometer  inductance  described  in  con- 
nection with  the  receiving  set  shown  in  the 
January  issue  of  the  National  Amateur  Wire- 
less Association  Monthly  Service  Bulletin  was 
not  intended  to  give  a large  increase  in  the 
wave-length  of  the  antenna  circuit.  It  merely 
gives  a fineness  of  adjustment  between  the 
taps  of  the  multi-point  switch  connected  to 


the  secondary  winding.  In  fact,  this  variome- 
ter does  not  increase  the  wave-length  of  the 
antenna  system  more  than  125  to  150  meters 
Hence,  you  can  judge  for  yourself  approxi- 
mately the  dimensions  of  an  ordinary  loading 
coil  to  take  its  place. 

* ♦ * 

J.  J.,  Brooklyn,  N.  Y.,  inquires: 

Ques. — (1)  How  can  I construct  a compact 
and  neat  fixed  resistance  of  1,800  ohms  for 
the  Perikon  detector  circuit  as  described  on 
page  79  of  the  second  edition  of  the  book 
“How  to  Conduct  a Radio  Club”? 

Ans. — (1)  You  might  take  a spool  of  No. 
36  German  silver  wire  and  wind  it  non-induc- 
tively  on  a wooden  core  to  the  Correct  value, 
or  you  might  purchase  from  an  electrical  sup- 
ply house  a graphite  resistance  rod,  having 
approximately  this  value  of  resistance.  This 
may  be  mounted  on  a spring  clip  base,  such  as 
supplied  by  the  Marconi  Company  for  use  in 
its  sets  in  the  marine  service. 

Ques. — (2)  What  is  the  correct  value  of 
battery  voltage  necessary  to  operate  this  de- 
tector successfully? 

Ans. — (2)  Generally  a single  dry  cell  is  all 
that  is  required. 

Ques. — (3)  What  is  the  natural  wave-length 
of  a four-wire  aerial,  60  feet  in  length,  with 
an  average  height  of  40  feet?  The  lead-in  is 
35  feet  in  length. 

Ans. — (3)  The  natural  wave-length  is  ap- 
proximately 130  meters. 

Ques. — (4)  Please  give  the  dimensions  of 
an  inductively-coupled  transformer  to  be  sub- 
stituted for  the  auto  transformer  in  a single 
step  amplifier  described  on  page  86  of  the 
second  edition  of  the  book  “How  to  Conduct 
a Radio  Club.” 

Ans. — (4)  The  primary  winding  may  have 
approximately  3T/2  pounds  of  No.  34  S.  S.  C. 
wire,  which  is  covered  with  a sheet  of  Em- 
pire cloth,  and  the  secondary  winding  may 
have  about  4^2  pounds  of  No.  36  S.  S.  C. 
wire. 

Step-up  transformers  of  this  type  can  be 
purchased  from  the  Manhattan  Electrical  Sup- 
ply Company,  Park  Place,  New  York  City. 

* * * 

J.  R.,  Washington,  D.  C. : 

A gas  igniting  coil  is  of  no  value  whatever 
as  a loading  coil  in  the  antenna  circuit  of  a 
receiving  set.  due  to  the  high  self-inductance 
of  the  winding  and  the  presence  of  the  iron 
core. 

Your  aerial,  70  feet  in  length,  60  feet  in 
height,  has  a fundamental  wrave-length  of  ap- 
proximately 150  meters,  and  the  receiving  set 
you  describe  in  your  third  query  has  a pos- 
sible wave-length  adjustment  of  about  3,000 
meters  and  should  permit  a night  range  of  at 
least  1,000  miles. 

A iJ/2-inch  spark  coil  connected  to  your 
transmitting  aerial  should  give  you  a range  of 
from  three  to  ten  miles  in  daylight. 

We  do  not  understand  how  you  propose  to 
operate  a rotary  spark  gap  in  connection  with 
an  induction  coil. 
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J.  R.  H.,  Winnipeg,  Man.,  inquires: 

Ques. — (i)  I have  constructed  a receiving 
set  like  that  described  in  Figure  70  in  the  sec- 
ond edition  of  “How  to  Conduct  a Radio 
Club”  and  should  like  to  know  whether  this 
tuner  could  be  used  for  the  reception  of  un- 
damped waves,  if  loading  coils  of  proper  di- 
mensions were  constructed? 

Ans. — (1)  The  loading  coils  described  for 
the  long  distance  receiving  set  on  page  92  of 
the  same  publication  have  approximately  cor- 
rect dimensions  for  use  in  connection  with 
this  coupler.  For  waves  of  10,000  meters  the 
dimensions  of  both  loading  coils  should  be 
slightly  increased. 

* * * 

P.  E.  H.,  Barberton,  O. : 

The  fundamental  wave-length  of  your  aerial, 
described  in  your  first  query,  is  about  240  me- 
ters and  is  may  be  reduced  to  the  wave-length 
of  200  meters  by  attaching  the  lead-in  wires 
of  the  aerial  to  the  center  of  the  flat  top  or  by 
constructing  a short  wave  condefiser  of  two 
plates  ( of  glass,  12  inches  by  12  inches,  cov- 
ered with  tin-foil,  10  inches  by  10  inches. 
These  plates  should  be  connected  in  series 
and  then  in  series  with  the  antenna  circuit. 
The  better  method  for  raising  the  wave-length 
of  the  antenna  circuit  to  600  meters  is  to  pur- 
chase a wave-meter  and  to  add  inductance  in 
the  antenna  circuit  until  a wave-length  of  600 
meters  is  indicated. 

You  will  not  be  able  to  use  the  full  power 
consumption  of  your  Blitzen  transformer  at 
the  wave-length  of  200  meters  and  you  should 
use  no  more  than  five  sections  of  the  moulded 
condenser.  The  antenna  current  will  lie 
somewhere  between  two  asd  three  amperes. 

* * * 

H.  H.  Sayre,  Pa.,  inquires: 

Ques. — (1)  Referring  to  the  description  of 
a heterodyne  receiving  apparatus  described  in 
the  February  Monthly  Service  Bulletin  of  the 
National  Amateur  Wireless  Association,  can 
coils  Nos.  1,  5,  8 and  10  be  made  of  bunched 
windings  instead  of  drum  windings  without 
lowering  the  efficiency  of  the  apparatus? 

Ans. — (1)  The  drum  windings  are  pre- 
ferred. Several  experimenters  report  good  re- 
sults with  multi-layered  windings,  the  ad- 
jacent coils  being  separated  by  about  or 
an  inch.  Windings  have  been  made  up  of 
three  or  four  concentric  coils  and  a very 
great  value  of  inductance  obtained  in  a mini- 
mum of  space.  Concerning  the  degree  of  ef- 
ficiency with  this  winding,  we  have  no  defi- 
nite data  and  cannot  reply. 

Regarding  your  second  query:  This  appa- 
ratus can  be  mounted  in  a receiving  cabinet 
provided  the  precaution  is  taken  to  keep  the 
high  potential  ends  of  the  coils  at  a distance 
from  one  another.  Also  place  the  aerial  tun- 
ing inductance  at  right  angles  to  the  primary 
winding  and  the  loading  inductance  in  the 
secondary  winding  at  right  angles  to  the  sec- 
ondary proper. 

Coils  3,  5,  6,  7,  ii  and  12  may  be  fitted  with 
multi-point  switches,  if  desired,  and  the  num- 
ber of  taps  taken  may  vary  according  to  the 
discretion  of  the  builder.  Generally  for  the 


longer  range  of  wave-lengths  a large  value 
of  inductance  can  be  selected  in  all  circuits 
and  the  necessary  change  of  wave-lengths  ef- 
fected by  means  of  the  variable  condensers 
only. 

* * * 

F.  N.  W.,  Jr.,  Elyria,  Ohio: 

Whether  or  not  the  aerial  you  have  de- 
scribed will  fulfil  your  requirements  depends 
upon  the  radio  stations  from  which  you  de- 
sire to  receive  signals.  You  of  course  under- 
stand that  aerials  600  or  700  feet  in  length 
cannot  be  used  for  the  reception  of  signals 
from  amateur  stations  at  the  wave-length  of 
200  meters,  but  are  particularly  suitable  for 
wave-lengths  on  the  order  of  several  thou- 
sand meters.  Offhand  we  see  no  advantage  in 
constructing  an  aerial  after  the  designs  you 
have  given;  in  fact,  if  you  will  take  careful 
note  of  your  diagram  you  will  observe  that 
the  loops  of  wire  attached  to  the  galvanized 
iron  span  wire  are  more  or  less  non-inductive. 
At  any  rate,  unless  you  desire  to  receive  sig- 
nals from  stations  at  the  wave-length  of  6,000 
or  8,000  meters,  an  aerial  of  the  dimensions 
vou  have  given  is  not  necessary. 

* * * 

G.  E.  W..  Kansas  City,  Mo.: 

The  troubles  you  experience  in  the  lighting 
circuit  of  your  house  are  due  to  electrostatic 
induction  from  the  wireless  aerial  and  the 
only  remedy  we  know  of  is  to  place  this  aerial 
at  right  angles  to  the  power  wires  or  place 
the  power  wires  in  conduit  under  ground. 
Some  part  of  the  aerial  system  must  be  in 
very  close  inductive  relation  to  your  power 
circuits  to  cause  a puncture  of  the  insulation 
in  the  primary  winding  of t the  transformer, 
and  the  trouble  can  only  be  remedied  by  re- 
moving the  aerial  to  a distance  or  by  removal 
of  the  lighting  circuit. 

* ♦ * 

J.  A.  W.,  Jr.,  inquires: 

Ques. — (1)  Why  does  a synchronous  ro- 
tary spark  gap  give  a higher  discharge  fre- 
quency than  that  obtainable  from  the  fre- 
quency of  the  current  source  of  supply? 

Ans. — (1)  Because  the  speed  of  the  disc 
and  the  number  of  electrodes  is  such  that  the 
charge  placed  in  the  condenser  by  each  alter- 
nation of  the  charging  current  is  discharged 
from  two  to  four  times  per  alternation  de- 
pending upon  the  number  of  discharge  paths 
presented  by  the  disc  per  alternation  of  cur- 
rent. 

W 

Ques. — (2)  Using  the  formula  C =a  

NV* 

I find  that  the  required  capacity  for  my  con- 
denser is  .006  microfarad,  with  a transformer 
having  a secondary  voltage  of  13,200  volts. 
Is  this  value  correct? 

Ans. — (2V  This  is  about  the  correct  value 
and  should  give  very  good  results  on  200 
meters.  The  formula  is  only  approximate,  but 
is  sufficiently  accurate  for  preliminary  deter- 
minations in  any  circuit. 

Ques. — (3)  Would  four  sections  of  Mur- 
dock moulded  condenser  connected  in  parallel 
withstand  the  voltage  of  this  transformer? 
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Ans. — (3)  Yes. 

Ques. — (4)  Where  can  I procure  diagrams 
of  systems  using  undamped  waves? 

Ans. — (4)  Such  systems  are  described  in 
previous  issues  of  the  proceedings  of  the  In- 
stitute of  Radio  Engineers,  copies  of  which 
can  be  obtained  from  the  Secretary,  No.  in 
Broadway,  New  York  City. 

Ques. — (5)  Is  there  a transformer  on  the 
market  by  which  sixty  cycles  alternating  cur- 
rent can  be  stepped  up  to  500  cycles  A.  C.? 

Ans. — (5)  No  such  transformer  exists. 

* * * 

S.  B.,  Liberal,  Kan.,  inquires : 

Ques. — (1)  I have  an  inductively  coupled 
receiving  tuner  with  a primary  winding  4 
inches  outside  diameter,  wound  with  No.  24 
S.  C.  C.  wire.  The  secondary  winding  is  $l/i 
inches  in  length,  inches  outside  diameter, 
wound  with  No.  32  S.  C.  C.  wire.  It  is  5 
inches  in  length.  What  is  the  upper  range 
of  wave-length  adjustment  approximately? 

Ans. — (1)  The  upper  range  of  wave-length 
adjustment  is  about  3,000  meters. 

Ques. — (2)  Approximately  what  is  the 
wave-length  of  an  aerial  comprising  two 
wires,  150  feet  in  length,  with  an  average 
height  of  about  35  feet?  The  lead-in  is  25 
feet  in  length. 

Ans. — (2)  About  270  meters. 

Ques. — (3)  Can  you  estimate  my  receiving 
range  with  an  electrolytic  detector,  galena 
and  silicon  crystals,  with  the  necessary  asso- 
ciated appliances? 

Ans. — (3)  At  nighttime  you  should  hear 
commercial  stations  on  the  Atlantic  Coast 
and  in  the  Great  Lakes  District  during  the 
favorable  months  of  the  year. 

Ques.-- (4)  Which  is  the  more  sensitive, 
fused  silicon  or  crystal  silicon? 

Arts. — (4)  Practically  equal  results  are  ob- 
tained with  either  grade. 

Ques. — (5)  With  which  of  the  receiving 
detectors  could  I obtain  the  best  long  dis- 
tance results? 

Ans. — (5)  With  the  vacuum  valve. 

* * * 

L.  W.,  Portaupeck,  N.  J. : 

The  dimensions  for  a loading  coil  of  a 
10,000  meter  receiving  transformer  cannot  be 
furnished  unless  the  inductance  and  capacity 
of  the  antenna  with  which  it  is  to  be  em- 
ployed is  definitely  known.  There  is  no  such 
thing  as  a 2,000-meter  loading  coil,  because 
the  actual  effect  on  the  wave-length  of  an 
antenna  by  the  insertion  of  a given  amount 
of  inductance  depends  upon  the  capacity  and 
inductance  of  the  aerial  system.  The  dimen- 
sions for  a transformer  of  about  the  capac- 
ity you  desire  are  given  in  the  December, 
1916,  issue  of  The  Wireless  Age. 

The  receiving  condenser  to  which  you  re- 
fer should  have  a total  of  144  square  inches 
z>  f foil  on  one  side  and  a dielectric  medium 
)f  thin  paraffin  paper.  This  will  give  a ca- 
>acitance  of  close  to  .01  microfarad. 


C.  W.  B.,  Anaheim,  Cal.,  inquires: 

Ques. — (1)  Why  do  so  many  commercial 
ship  stations  employ  the  carborundum  de- 
tector exclusively? 

Ans. — (1)  Because  it  is  the  most  practical 
of  all  crystalline  detectors  for  commercial 
working  due  to  its  inherent  stability  and  ease 
of  adjustment. 

Ques. — (2)  Why  are  certain  call  letters 
listed  in  the  Government  Call  Book  with  the 
corresponding  ship's  name  missing? 

Ans. — (2)  These  letters  are  reserved  for 
ships  under  construction  and  since,  according 
to  the  International  Convention,  a Certain 
number  of  reservations  are  made  for  each 
country  the  permissible  call  letters  are  in- 
serted in  the  Call  Book  and  when  they  have 
been  assigned  to  a definite  vessel  the  owner 
of  the  book  can  fill  in  the  blank  space. 

M.  W.  C,  Jr.,  Hoboken,  N.  J. : 

The  fact  that  you  are  only  fourteen  years 
of  age  would  not  prevent  your  securing  an 
amateur  station  license,  providing  you  can 
pass  the  necessary  Government  examinations. 
We  cannot  quote  the  possible  wave-length  ad- 
justment of  your  receiving  apparatus  with- 
out knowing  the  dimensions  of  the  antenna 
with  which  it  is  to  be  employed.  If  you  can 
furnish  us  with  this  data  we  can  give  you 
an  approximate  calculation. 


From  and  For  Those  Who  Help 
Themselves 

(Continued  from  page  282.) 

E should  be  carefully  adjusted  so  that  it 
makes  good  contact  with  D. 

The  action  of  the  gap  is  as  follows: 
Current  from  the  condenser  passes 
through  E and  G to  the  copper  gasket, 
D (Figure  2),  which  connects  all  the  re- 
volving electrodes  together  and  jumps 
from  the  moving  point  as  they  pass  the 
single  stationary  electrode,  D (Figure  1). 

This  type  of  spark  gap  can  be  used 
with  transformers  of  almost  any  volt- 
age. In  the  case  of  a low  voltage  trans- 
former, the  advantage  lies  in  the  short 
single  gap  obtained;  with  higher  volt- 
ages a spark  having  the  characteristic  of 
both  the  rotary  and  quenched  gap  is  se- 
cured by  connecting  a quenched  gap  of 
suitable  dimensions  in  series  with  the  ro- 
tary gap. 

During  the  first  tests  of  this  gap  many 
amateurs  inquired  as  to  the  manner  in 
which  the  spark  note  had  been  improved. 
The  fact  that  an  overland  distance  of 
425  miles  has  been  covered  on  several 
occasions  with  an  aerial  less  than  60  feet 
in  height  and  a transformer  input  of  only 
l/i  k.  w.,  testifies  to  its  efficiency. 

Byron  B.  Minnium,  Pennsylvania . 
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tbs  Gorman.  The  work  is  the  most  scientific  and  thorough  that  has  appeared  on  this  subject. 
It  covers  all  phases  from  physical  principles  to  finished  commercial  apparatus.  3 pounds... 
PROCEEDINGS  07  THE  INSTITUTE  07  RADIO  ENGINEERS,  edited  by  Dr.  Alfred  N. 
Goldsmith.  Nos.  8 and  4 — 1918;  Nos.  1.  8.  8.  4. — 1914.  and  Nos.  8 and  4 for  1916  sold 
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Owing  to  the  fact  that  certain  statements  and  expressions  of  opinion 
from  correspondents  and  others  appearing  in  these  columns  from  time 
to  time  may  be  found  to  be  the  subject  of  controversy  in  scientific 
circles  and  in  the  courts,  either  now  or  in  the  future,  and  to  some- 
times involve  questions  of  priority  of  invention  and  the  comparative 
merits  of  apparatus  employed  in  wireless  signaling,  the  owners  and 
publishers  of  this  magazine  positively  and  emphatically  disclaim  any 
privity  or  responsibility  for  any  statements  of  opinion  or  partisan 
expressions  if  such  should  at  any  time  appear  herein. 
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less 


The  Navy  Comes  Out  Openly  for  Government 
Ownership — Sayville  Citation  an  Argumenta- 
tive Boomerang — The  Invitation  to  Foreign 
Reprisal — Recommendation  to  Take  Over 
Coastal  Stations  Based  Upon  Misinformation 
— Marconi’s  Economical  Proposition  Refused 
Under  Taft  Administration — Military  Neces- 
sity of  Monopoly  Refuted  by  Experience  of 
Other  Nations — Encouragement  and  Aid  to 
Private  Enterprise  Abroad — Difficulties  of 
Government  Operation  With  International 
Marine  and  Transoceanic  Stations — The  Spirit 
of  Preparedness  Under  Existing  Conditions 


AS  reported  in  the  January  issue  of 
The  Wireless  Age,  the  new  leg- 
islation proposed  for  the  regulation  of 
radio  communication  and  apparently 
designed  for  Government  ownership 
and  control,  has  been  vigorously 
pushed  forward  by  the  Navy.  As  we 
go  to  press  the  Bill  is  in  the  hands  of 
the  Committee  on  the  Merchant  Ma- 
rine and  Fisheries,  Hon.  J.  W.  Alex- 
ander, chairman.  The  provisions  as 
submitted  show  only  minor  changes 
from  the  text  as  printed  in  full  in  the 
January  issue. 

The  proponents  of  the  measure  be- 
gan their  presentation  of  arguments 
before  the  Committee  on  January  nth, 
those  in  opposition,  one  week  later.  It 
is  announced  that  all  hearings  will  be 
public  and  interested  persons  may  at- 
tend as  many  as  may  be  convenient. 

That  the  Bill  has  been  designed  to 
invade  the  existing  commercial  field  is 
definitely  disclosed  in  an  official  letter 
from  Secretary  Josephus  Daniels,  of 
the  Navy  Department,  under  date  of 
December  26th. 

‘The  bill,”  says  Secretary  Daniels, 
defining  the  attitude  of  the  Navy  De- 
partment, “covers  the  purchase  of 
coastal  stations  only,  that  is,  only 
those  used  to  communicate  with  ships, 


and,  by  permitting  the  Navy  Depart- 
ment to  open  all  of  its  stations  to  com- 
mercial business,  discourages  the  ex- 
tension of  any  existing  commercial 
systems  or  the  organization  of  new 
systems. 

“The  department  strongly  recom- 
mends that  the  committee  provide  for 
the  purchase  of  all  stations  used  for 
commercial  purposes.  In  some  cases 
the  status  of  existing  stations  is  con- 
stantly changing,  and  decisive  action 
at  this  time  will  result  in  a saving  of 
public  funds.  I recommend  that  Sec- 
tion 6 of  the  bill  provide  for  the  pur- 
chase, through  the  Navy  Department, 
of  all  existing  coastal  and  commercial 
stations  in  the  United  States,  Alaska, 
Hawaii,  Porto  Rico,  and  the  Swan  Is- 
lands within  two  years  at  reasonable 
valuation,  and  that  no  license  be  grant- 
ed to  any  such  station  for  operation 
after  two  years  from  the  date  of  the 
passage  of  the  bill.” 

Secretary  of  the  Navy  Openly  Advo- 
cates Government  Monopoly 

Secretary  Daniels  indorses  the  other 
provisions  of  the  bill,  especially  those 
relating  to  the  ownership,  the  licens- 
ing, and  the  control  of  stations  by  the 
Department  of  Commerce. 
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Mr,  Daniels  explains  that  the  Navy 
Department  “is  convinced  that  Gov- 
ernment operation  and  control  of  all 
stations  used  for  commercial  purposes, 
other  than  those  on  board  merchant 
ships,  is  necessary  on  account  of  the 
mutual  interference  between  stations. 

“One  station  or  system,”  he  says, 
“must  wait  for  another  to  finish ; there 
are  many  chances  for  disputes  which 
sometimes  are  carried  on  between  op- 
erators by  radio,  especially  when  the 
operators  are  not  under  strict  control, 
adding  to  the  time  wasted;  there  is 
needless  duplication  of  effort,  and  in 
cases  of  distress  the  confusion  result- 
ing from  many  interests  attempting  to 
render  aid,  get  news,  or  satisfy  curios- 
ity, is  very  dangerous. 

“Since  only  by  the  closest  regulation 
can  the  best  use  of  this  art  be  obtained, 
not  only  for  commerce  and  safety  at 
sea,  but  for  military  purposes,  radio 
telegraphy  is  a strict  Government 
monopoly  with  the  larger  number  of 
foreign  nations,  and  in  those  foreign 
countries  where  commercial  stations 
are  permitted  the  Government  control 
is  generally  so  strong  as  to  amount  to 
a monopoly. 

“Authority  to  take  over  and  operate 
or  to  close  commercial  stations  in  time 
of  war  will  not  suffice.  The  stations 
must  be  in  full  Government  operation 
before  the  first  hint  of  possible  hostil- 
ities.” 

Citation  of  Sayville  Case  In  Support  of 
Navy's  Contentions 

Following  the  publication  of  this  let- 
ter, Mr.  Daniels  added  informally: 

“I  am  firmly  convinced  that  Govern- 
ment control  of  wireless  is  absolutely 
necessary  to  the  best  interests  of  the 
nation.  I deem  the  matter  most  urg- 
ent. Delay  only  will  increase  the  dif- 
ficulties under  which  we  are  working; 
delay  also  will  mean  an  increased  out- 
lay to  the  Government  when  the  step 
finally  is  decided  upon.” 

The  Navy  Secretary  and  others,  al- 
though refusing  to  comment  publicly 
on  certain  phases  of  what  Government 
controlled  wireless  means  to  a nation, 
privately  pointed  to  what  absolute 
control  of  wireless  has  meant  to  Ger- 


many and  the  Central  Powers,  “which 
otherwise  would  be  completely  and 
totally  cut  off  from  the  rest  of  the 
world,  except  for  their  submarines.” 
This  drew  a published  reply  from 
Edward  J.  Nally,  Vice-President  and 
General  Manager,  Marconi  Wireless 
Telegraph  Company  of  America,  sub- 
stantially as  follows: 


How  the  Sayville  Incident  Actually 

Disproves  the  Government's  Case 

The  Administration  measure  for 
Government  ownership  of  all  wireless 
stations,  as  advocated  by  the  Navy  De- 
partment is  now  being  revealed  in  the 
light  of  its  true  purpose,  a monopoly 
in  Federal  hands,  rather  than  domina- 
tion of  the  public-serving  utility  by 
legislative  “control.”  In  hearings  on 
the  bill  held  in  Washington  before  the 
Committee  on  Merchant  Marine  and 
Fisheries  it  has  been  represented  that 
effective  operation  of  Government  and 
commercial  wireless  stations  is  not 
possible  under  present  conditions,  and 
only  through  the  acquisition  of  private 
stations  can  national  security  be  ob- 
tained. 

The  selection  of  radio  as  .the  open- 
ing wedge  in  a campaign  obviously  de- 
signed for  eventual  Government  own- 
ership of  all  communication  lines  in  the 
United  States,  appears  to  be  based 
principally  upon  the  supposition  that 
the  advocacy  of  a radio  monopoly  for 
the  Navy  will  have  a fair  chance  for 
success  by  reason  of  the  present  popu- 
larity of  the  preparedness  plans  for  the 
department.  The  proponents  of  the 
bill,  and  notably  the  Secretary  of  the 
Navy,  argue  that  the  necessity  for  Fed- 
eral ownership  is  supported  by  the  as- 
sumption that  had  it  not  been  for  ab- 
solute Government  control  of  wire- 
less by  Germany  and  the  Central  Pow- 
ers, these  nations  “would  be  complete- 
ly and  totally  cut  off  from  the  rest  of 
the  world,  except  for  submarines.”  It 
is  at  once  obvious  that  this  reasoning 
is  faulty.  Germany's  ability  to  main- 
tain communication  by  wireless  with 
the  United  States  today  is  in  fact  due 
to  the. establishment  and  maintenance, 
before  the  war,  of  the  station  at  Say- 
ville, Long  Island,  as  a commercial 
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plant  operated  by  the  Atlantic  Com- 
munication Company,  a private  busi- 
ness enterprise,  incorporated  under  the 
laws  of  the  State  of  New  York.  This 
company  transacted  commercial  wire- 
less business  with  Germany  in  the  us- 
ual way,  using  the  Telefunken  system 
which  originated  and  had  been  devel- 
oped in  that  country.  With  the  out- 
break of  hostilities,  the  Sayville  station 
was  placed  under  rigid  censorship  and 
has  since  been  operated  under  the  su- 
pervision of  the  United  States  naval 
officers,  in  much  the  same  way  that  the 
regulations  provide  for  the  conduct  of 
any  station  owned  by  any  American 
company.  That  a United  States  Gov- 
ernment license  was  issued  for  the 
Sayville  plant — without  which  no 
wireless  station  can  operate  in  this 
country — is  a direct  refutation  of  the 
contention  that  control  of  its  wireless 
by  the  German  Government  kept  that 
nation  from  being  “cut  off”  from  the 
rest  of  the  world  in  wartime.  For  it 
is  not  credible  that  our  Government 
would  have  issued  a license  to  erect  and 
operate  the  Sayville  station  on  United 
States  territory  had  it  been  represented 
that  the  equipment  was  owned  and  op- 
erated by  the  German  Government.  It 
is  thus  readily  seen  that  the  existence 
of  Germany’s  connecting  communication 
link  with  the  United  States  today  is  en- 
tirely due  to  the  fact  that  the  German 
nation,  instead  of  monopolizing  its  field 
of  wireless  communication,  encouraged 
development  under  private  enterprise. 
In  direct  contravention  to  the  lesson  to 
be  learned  from  this  significant  incident, 
however,  the  Navy  Department  sees  a 
supposed  necessity  for  wiping  American 
commercial  companies  out  of  existence. 

Real  Preparedness  Found  In  Wartime 
Availability  of  Commercial 
Enterprise 

The  weak  structure  of  argument  that 
points  to  national  security  being  possible 
only  by  enacting  the  present  Rill  and 
placing  all  stations  in  the  United  States 
under  Government  ownership,  under- 
takes to  ignore  the  abundance  of  laws 
now  on  the  statute  books  for  the  control 
of  radio  stations  in  time  of  war  or  public 
peril.  Since  1912,  all  ship  and  shore  sta- 


tions have  been  operated  under  the  con- 
trol and  supervision  of  the  Department 
of  Commerce  under  powers  so  broad 
that  it  is  difficult  to  imagine  any  emerg- 
ency which  the  present  Government  reg- 
ulations would  not  meet. 

Voluntarily  placing  the  highly  devel- 
oped equipment  and  skilled  operating 
staff  of  the  Marconi  Company  at  the 
disposal  of  the  nation  in  time  of  public 
peril,  constitutes  a preparedness  measure 
of  immeasurably  greater  importance  than 
control  of  wireless  stations  by  Govern- 
ment monopoly.  For  many  years  the 
Government  has  been  a large  user  of 
wireless,  yet  it  has  not  contributed  any 
of  the  important  advances  which  have 
been  made  in  the  art  during  that  time, 
the  invention  itself  and  all  important 
refinements  of  apparatus  being  the  re- 
sult of  private  experimenting  of  a pure- 
ly scientific  nature  or  in  the  interests  of 
commercial  companies.  In  time  of  na- 
tional peril,  this  country  should  have  the 
best  wireless  equipment  obtainable,  and 
it  is  obvious  that  with  the  market  for 
private  enterprise  removed  by  wireless 
becoming  a Government  institution,  most, 
of  the  incentive  for  scientific  effort 
toward  further  development  will  be  re- 
moved. 

The  Policy  of  Other  Nations  and  the 
Danger  of  Reprisal 

The  high  efficiency  to  be  obtained  by 
encouragement  of  commercial  develop- 
ment has  been  recognized  by  other  na- 
tions. The  direction  of  England’s  fleet 
in  the  present  war  is  principally  con- 
ducted through  the  Marconi  station  at 
Carnarvon,  in  Wales,  taken  over  by  the 
Admiralty  at  the  commencement  of  hos- 
tilities. Great  Britain  had  Government- 
owned  stations  before  the  war,  just  as 
we  now  have  them,  yet  it  is  a matter  of 
record  today  that  the  most  important 
wireless  work  of  the  nation  is  being 
done  by  commercially  owned  and  devel- 
oped stations  turned  over  for  the  na- 
tion’s use  in  emergency. 

The  short-sightedness  of  the  proposed 
American  legislation  is  further  revealed 
in  the  fact  that  the  Bill  undertakes  to 
exclude  from  the  United  States  “any 
company  of  which  any  officer”  or  more 
than  one-third  of  the  directors  or  stock- 
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holders  “are  aliens”  Mr.  Marconi,  to 
whom  humanity  owes  an  enormous  debt 
of  gratitude,  being  an  alien,  is  thus  to 
be  deprived  of  his  just  reward  as  a share- 
holder and  prevented  from  continuing 
as  an  officer  in  the  management  of  his 
own  company.  To  enact  this  Bill  would 
therefore  not  only  deprive  this  country 
of  the  benefits  of  future  Marconi  inven- 
tions, but  in  discriminating  against  the 
distinguished  alien  inventor,  invites  a 
reprisal  from  other  nations  in  the  form 
of  legislation  directed  against  Americans. 
All  of  the  cable  companies  of  this  coun- 
try, for  example,  are  dependent  upon 
foreign  countries  for  landing  rights,  and 
England  could  say  to  the  Western  Union 
and  Commercial  Cable  companies  that 
because  they  are  controlled  by  aliens  they 
are  not  entitled  to  do  business  in  Eng- 
land. 

Full  Government  supervision  over 
wireless,  or  any  other  industry,  is  per- 
fectly proper  and  in  order  With  the 
progressive  spirit  of  the  times.  This  is 
provided  for,  however,  in  the  present 
laws  governing  radio  communication. 
For  the  United  States  to  go  a step  fur- 
ther, as  the  present  Bill  advocates,  and 
make  radio  a Government  monopoly, 
is  not  only  a dangerous  proceeding  and 
one  in  violation  of  the  rights  of  Amer- 
ican citizens,  but  a proposal  that  calls 
for  additional  taxation  to  conduct  a wire- 
less telegraph  business  in  time  of  peace, 
now  more  efficiently  and  cheaply  handled 
by  commercial  interests. 

When  the  public  realizes  the  true  state 
of  affairs,  a vigorous  protest  against  the 
present  Bill  will  be  registered.  Setting 
aside  considerations  of  a dollar  and  cents 
aspect,  it  is  not  likely  that  Americans 
will  sit  idly  by  and  see  the  possible  de- 
struction of  the  valuable  humanitarian 
asset  represented  in  Marconi’s  recorded 
service  in  safeguarding  life  at  sea. 

The  Proposal  to  Take  Over  All  Coastal 
Stations 

Mr.  Nally  further  supported  the  argu- 
ments of  the  Marconi  Company  that 
Government  ownership  is  impractical,  by 
appearing  before  the  Committee  in 
Washington  on  January  18th,  at  which 
time  he  presented  undeniable  facts  in 
the  following  words : 


It  is  recommended  in  this  Bill  that 
the  Government  be  permittted  to  ac- 
quire and  operate  all  commercial  coast 
wifeless  stations ; that  the  Govern- 
ment, through  the  Navy  Department, 
assume  a monopoly  of  the  commercial 
radio  business  of  the  coasts  of  the 
country,  which  means  as  well  all  ship 
to  shore  communication. 

“It  is  conceded  in  the  recommenda- 
tion that  the  Government  now  owns 
and  operates  sufficient  radio  stations, 
and  has  ample  Congressional  author- 
ity for  the  construction  of  others  for 
its  entire  needs.  Congress  has  also 
permitted  certain  of  the  Naval  radio 
stations  to  do  a commercial  business. 
This  commercial  service  feature  was 
adopted  to  meet  commercial  needs, 
particularly  in  Alaska,  and  at  some 
other  points  where  no  commercial  sta- 
tions had  then  been  established. 

The  Navy's  Assumption  That  Com- 
mercial Coast  Stations  Are  a Burden 

“The  Radio  Bureau  of  the  Navy  re- 
ports that  it  has  handled  this  commer- 
cial service  entirely  to  its  credit  and 
benefit.  In  recommending  the  extinc- 
tion of  commercial  competition,  com- 
plaint is  made  that  the  operation  of  the 
commercial  companies  prevents  the 
naval  operators  from  obtaining  the 
requisite  amount  of  telegraphic  prac- 
tice.” 

The  Vice-President  and  General 
Manager  of  the  Marconi  Company 
then  drew  attention  to  Section  5 of  the 
Bill  which  provides  for  the  opening 
by  the  Government  of  its  radio  sta- 
tions to  general  public  business,  and 
noted  that  if  this  provision  is  enact- 
ed into  law,  it  will  create  a condition  of 
competition  between  Government  and 
private  interests,  resulting  in  a heavy 
financial  loss  to  commercial  companies, 
which  have  spent  considerable  sums  of 
money  and  years  of  labor  in  the  develop- 
ment of  efficient  radio  stations,  so  as  to 
provide  a satisfactory  commercial  wire- 
less telegraph  service  to  the  public. 

“Section  6 seems  to  anticipate  the 
condition  referred  to  in  the  preceding 
paragraph,”  Mr.  Nally  observed,  “in 
that  it  provides  that,  ‘The  Govern- 
ment, through  the  Navy  Department, 
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shall  have  authority  to  acquire  by  pur- 
chase, at  a reasonable  valuation,  any 
coastal  radio  station  now  in  operation 
in  the  United  States  which  the  owner 
may  desire  to  sell/ 

“Much  has  been  said  during  the 
hearing  given  by  this  Committee  to 
the  proponents  of  this  Bill,  about  the 
willingness,  even  the  anxiety,  of  the 
commercial  companies  to  dispose  of 
their  coastal  stations  to  the  Govern- 
ment. 

“So  far  as  the  Marconi  Company  is 
concerned,  no  one  has  been  authorized 
to  make  any  such  statement,”  he 
stated  with  emphasis,  “and  I can  only 
think  that,  with  the  Navy  Department, 
the  wish  is  father  to  the  thought. 

The  Value  of  Shore  Equipment  and  the 
Relation  of  Commerce  to 
Development 

“It  is  not  stated  who  shall  deter- 
mine on  the  reasonableness  of  the  val- 
uation which  the  Navy  Department 
may  wish  to  place  on  property  be- 
longing to  commercial  interests. 

“The  values  which  have  already 
been  stated  by  the  spokesmen  for  the 
Navy  before  this  Committee  are  per- 
fectly ridiculous  in  the  light  of  the 
Marconi  Company's  investment,  and 
the  figures  which  they  mention  as  be- 
ing adequate  for  the  purchase  of  the 
coastal  stations  and  high  power  sta- 
tions of  the  entire  country  represent 
far  less  than  the  investment  of  the 
Marconi  Company  alone. 

“The  Marconi  Company's  principal 
business  is  that  of  selling  service. 
While  it  does  manufacture  some  ap- 
paratus for  sate,  yet  this  branch  of  Us 
business  is  merely  collateral,  and  is 
not  its  principal  object,  which,  I re- 
peat, is  to  sell  service. 

“For  this  reason  it  does  not  sell  ap- 
paratus to  ships,  but  it  sells  ships  cer- 
tain service  for  a certain  sum  per 
month,  just  as  the  telephone  company, 
or  electric  light  company,  sells  its 
service  to  a customer. 

“In  order  to  give  perfect  service  and 
to  make  the  apparatus  which  it  installs 
on  ships  serviceable  in  the  greatest  de- 
gree, it  has  erected  and  maintains  land, 
or  coastal,  stations,  from  the  most 


Northerly  point  on  the  Atlantic  Coast 
to  the  most  Southerly  point;  also  on 
the  Gulf,  on  the  Great  Lakes,  and  on 
the  Pacific  Coast  north  to  Alaska. 

“These  stations  were  erected,  and 
are  maintained,  as  the  essential,  in- 
deed, vital  link  in  ship  and  shore  serv- 
ice, and  the  long  list  of  rescues  at  sea, 
and  of  lives  and  property  saved  be-, 
cause  of  the  ready  response  which 
ships  in  distress  at  sea  have  been  able 
to  obtain  by  reason  of  these  coastal 
stations,  co-operating  with  other  ships 
at  sea,  makes  a long  and  honorable 
record,  of  which  any  company  may 
well  be  proud.  And  this  tremendous 
service  in  the  salvation  of  life  and 
property,  already  rendered  by  wire- 
less, has  earned  for  it  at  least  the  right 
to  be  developed  and  made  useful  and 
available  to  the  fullest  possible  ex- 
tent. 

“Such  development  can  only  come 
through  private  enterprise,”  insisted  the 
commercial  authority.  “It  is  impossible 
to  formulate  legislation  which  will  fore- 
see and  provide  for  the  future  useful- 
ness of  radio  communication.  It  is  just 
as  impossible  to  formulate  legislation 
which  will  place  on  the  Navy  Depart- 
ment, or  any  other  Government  organiza- 
tion, the  responsibility  for  increasing  the 
commercial  use  of  radio  communication 
in  its  present  state  of  availability.  If 
the  Navy  Department  had  been  given  a 
monopoly  of  the  telephone,  when  that 
means  of  communication  was  first  de- 
veloped, would  the  United  States  today 
have,  as  it  has,  the  greatest  telephonic 
development  of  any  country?  And  yet 
the  telephone  has  not  supplanted  the 
telegraph.  It  occupies  an  entirely  new 
field  created  for  it  by  the  persistence  of 
private  enterprise. 

A ‘ Definition  of  £he  Relationship  of 

Shore  Stations  to  Marine  Service 

“It  is  true,  as  the  proponents  of  the 
Bill  have  stated  (although  they  lay  en- 
tirely too  much  stress  and  make  too 
much  of  the  fact),  that  these  coastal 
stations,  per  sc,  are  not  money  makers 
for  the  company,  but  as  part  of  the  com- 
plete service  they  are  essential,  and  what 
they  contribute  to  the  service  is  vital. 
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“Are  not  telephone  exchanges  vital  to 
the  telephone  service? 

“Are  not  terminal  stations  vital  and 
necessary  to  the  conduct  of  railroad 
service  ? 

“Do  telephone  exchanges,  per  se,  or 
railroad  terminal  stations,  per  se,  or  the 
great  main  operating  rooms  of  the  differ- 
ent telegraph  companies,  per  se,  earn 
money  for  the  telephone,  the  railroad, 
and  the  telegraph  companies? 

“They  all  contribute  the  vital  and  nec- 
essary service  to  make  the  whole  service 
complete.  Who  would  think  of  separat- 
ing the  central  exchange  from  the  work 
that  it  performs  for  the  subscriber,  or 
the  terminal  station  from  the  railroad; 
or  the  main  operating  room  of  the  tele- 
graph company  from  the  customer,  or 
the  branch  office  through  which  the  cus- 
tomer deals?  No  one,  save  the  Govern- 
ment. 

Unbusinesslike  Proposals  of  Govern- 
ment Contrasted  with  Offer  to 
Supply  Stations  for  Its  Use 

“The  Government  could  do  such  an 
unbusinesslike  thing,  because  the  Gov- 
ernment is  not  in  business.  The  Gov- 
ernment has  not  the  experience  to  be 
gained  only  in  business  getting.  The 
Government's  sole  function  is  to  spend; 
it  does  not  have  to  earn  money  before 
it  can  spend  it.  Its  method  is  a complete 
reversal  of  business  methods.  It  can 
spend  money  that  it  does  not  earn.  Com- 
mercial companies  must  earn  so  that 
they  can  spend. 

“In  1912,  when  the  plans  of  develop- 
ment of  wireless  telegraphy  in  contem- 
plation by  the  Marconi  Wireless  Tele- 
graph Company  of  America  were  being 
discussed,  President  Taft  accorded  the 
Honorable  John  W.  Griggs,  president  of 
the  company,  an  interview,  at  which  he 
explained  the  company's  plans  to  the 
President  and  representatives  of  all  the 
Government  departments,  as  well  as  the 
military. 

“At  this  interview  he  made  the  Gov- 
ernment the  following  proposition : 

“That  in  connection  with  its  scheme 
of  transoceanic  wireless  commercial 
service,  the  Marconi  Wireless  Tele- 
graph Company  of  America  would 
enter  into  a contract  with  the  Govern- 


ment to  build,  in  the  Canal  Zone  and 
in  the  Philippine  Islands,  at  its  own 
expense,  under  the  direct  supervision* 
of  Mr.  Marconi,  and  to  be  equipped 
with  the  most  approved  apparatus 
known  to  the  art,  high  power  wireless 
stations,  capable  of  communicating 
3,000  miles,  and  the  Marconi  Company 
would  agree  to  operate  same,  under 
an  arrangement  with  the  Government 
as  to  rates  and  service  that  would  be 
just  and  fair,  giving  preference  at  all 
times  to  Government  messages ; agree- 
ing that  the  employees  and  operators 
connected  with  the  stations  should  be 
so  attached  to  the  GovernnAent  service 
as  to  be  subject  to  impressment  at  any 
time  the  Government  might  take  over 
the  operation  and  control  of  the  sta- 
tion; and  also  agreeing  that  at  any 
time,  on  notice  by  order  of  the  Presi- 
dent of  the  United  States,  the  Gov- 
ernment, in  case  of  riot,  tumult,  dis- 
order, war,  accidental  catastrophe  or 
other  emergency,  might  take  over  the 
control  and  operation  of  the  stations, 
for  such  time,  as,  in  the  judgment  of 
the  President,  the  public  interest  might 
require. 

“It  also  agreed  to  erect  these  sta- 
tions within  such  a reasonable  time  as 
the  judgment  of  the  Government  might 
require ; and  generally,  agreed  to  such 
terms  and  conditions  in  the  carrying 
on  of  commercial  business  by  arrange- 
ment with  the  Government,  as  might 
be  found  reasonable  and  just. 

Marconi  Proposal  Not  Considered  and 
Expenditure  of  Public  Money  Since 

“At  this  same  meeting  it  was  ex- 
plained to  President  Taft  that  the  Gov- 
ernment of  Great  Britain  had  entered 
into  a contract  with  the  British  Mar- 
coni Company,  whereby  that  company 
assigned  to  the  British  Government  the 
right  to  use  the  patents  and  inventions 
of  Mr.  Marconi,  and  agreed  to  build  a 
chain  of  high  power  stations  between 
Great  Britain  and  her  various  depen- 
dencies in  Europe,  Asia,  Africa,  and 
Australasia.  A system  of  high  power 
long  distance  stations  thus  constructed 
would  insure  the  benefit  of  direct  and 
friendly  communication  with  stations 
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to  be  erected  for  the  British  Govern- 
ment. 

"Our  proposition  in  connection  with 
the  Canal  Zone  and  the  Philippine 
Islands  was  not  given  consideration. 
The  Government  has  since  gone  about 
this  work  independently,  and  at  great 
expenditure  of  public  money. 

Commercial  Service  Cheaper  and  Bet- 
ter and  Arm  of  Government  in  War 

“Since  1912,  the  Marconi  Wireless 
Telegraph  Company  of  America  has 
completed  great  stations  on  the  Pacific 
Coast,  and  in  Hawaii,  for  service  be- 
tween this  country  and  the  Hawaiian 
Islands  and  Japan.  The  service  with 
Hawaii  was  opened  up  on  September 
24th,  1914,  and  with  Japan  on  Novem- 
ber 15th,  1916.  The  delay  to  the  latter 
service  was  owing  to  the  delay  in  com- 
pletion by  the  Imperial  Japanese  Gov- 
ernment of  its  high  power  stations  near 
Tokio. 

“The  American  Marconi  Company 
also  completed  high  power  stations  of 
the  same  type  as  those  constructed  on 
the  Pacific  Coast,  in  New  Jersey — the 
transmitting  station  at  New  Brunswick 
and  the  receiving  station  at  Belmar,  for 
service  with  Great  Britain.  But  be- 
fore these  stations  could  be  operated 
for  commercial  service;  indeed,,  while 
they  were  being  tested  out,  the  great 
European  war  broke  out  and  England 
took  over  the  stations  in  Wales  which 
were  to  work  with  the  New  Jersey  sta- 
tions. 

“The  Marconi  Company  has  about 
completed  similar  stations,  of  great 
power,  in  Massachusetts,  the  transmit- 
ting station  at  Marion  and  the  receiv- 
ing station  near  Chatham,  Cape  Cod, 
for  transatlantic  service  with  Norway 
and  Northern  Europe.  The  war  has 
also  interfered  with  this  service ; Nor- 
way was  unable  to  complete  its  station, 
and  England  would  not  permit  the 
shipment  out  of  the  United  Kingdom 
of  the  high  power  apparatus  which  was 
being  manufactured  abroad,  under  Mr. 
Marconi’s  personal  eye,  for  the.  Marion, 
Massachusetts,  station. 

“The  Marconi  Company  insists  upon 
its  ability  to  handle  long  distance  busi- 
ness for  the  Government,  and  for  trte 


public,  cheaper  and  better  than  the 
Government  can  do  it. 

“It  repeats  its  offer  to  constitute  its 
staff,  its  equipment  and  its  general  or- 
ganization, as  an  arm  of  the  Goyern- 
ment  in  times  of  war,  or  stress,  or  peril. 

“It  asks,  in  the  meantime,  that  is,  in 
times  of  peace,  to  be  permitted  to  con- 
duct its  commercial  service  and  to  con- 
tinue its  development  and  extension  of 
the  art.” 

Mr.  Nally  expressed  the  conviction 
that  his  company  recognizes  in  the  radio 
service  there  exists  a potent  power  for 
defense  in  time  of  war,  and  in  prepara- 
tion for  war. 

“On  this  point,”  he  said,  “it  is  ac- 
knowledged that  in  time  of  war,  mili- 
tary necessity  should  not  be  under  the 
slightest  obligation  to  take  into  ac- 
count the  industrial  or  commercial  wel- 
fare of  the  nation,  but  serious  consid- 
eration is  asked  when  it  is  proposed,  on 
the  ground  of  military  necessity  to  leg- 
islate the  Government  into  the  perma- 
nent monopolization  of  an  industry. 

“Particularly  weak  must  be  the  claim 
of  military  necessity  to  monopolize  the 
commercial  wireless  business,  inasmuch 
as  Congress  has  but  recently  provided 
for  more  complete  Federal  control  over 
radio  communication  than  has  been 
taken  over  any  other  industry.  This 
control  goes  to  the  extent  of  providing 
that  no  radio  station  may  be  erected 
without  a Federal  license;  the  operation 
of  any  station  may  be  suspended  under 
Federal  authority,  and  any  and  all  sta- 
tions may,  by  order  of  the  nation's  Ex- 
ecutive, be  placed  completely  under  the 
control  and  operation  of  Federal  em- 
ployees. Complete  censorship  may  also 
be  maintained  by  the  Government  over 
all  international  communication. 


Experience  of  Other  Nations  Proves 

Monopoly  No  Military  Necessity 

“Every  one  of  these  methods  of  con- 
trol has  been  exercised  by  the  Govern- 
ment during  the  present  European  war, 
and  no  lack  of  authority  is  complained  of, 
It  is  a fair  statement  then,  that  the  pres- 
ent request  to  have  the  Government  take 
a monopoly  of  the  commercial  coast 
wireless  business  is  not  justified  on  any 
ground  of  military  necessity.” 
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He  emphasized  the  fact  that  other  great 
nations  recognize  that  commercial  com- 
panies have  contributed  to  the  value  of 
the  art.  “While  England  and  Germany, 
and  France,  and  Italy,  and  Canada,  and 
other  countries,  have  and  are  making  the 
most  of  radio  possibilities,”  he  said,  “still 
they  have  left  the  development  of  the 
art  to  commercial  companies,  even  assist- 
ing them  by  subsidy,  and  financial  allow- 
ance. 

Result  of  England’s  and  Germany’s 
Encouragement  of  Private  Enterprise 

“England,  for  example,  encouraged 
private  companies  to  the  extent  that  the 
Marconi  Company,  for  instance,  was 
able  to  build  up  an  immense  works  at 
Chelmsford,  employing  thousands  of 
men,  which  was  immediately  taken  over 
by  the  Government  for  military  purposes, 
and  there  practically  all  of  the  wireless 
apparatus  needed  for  the  war  has  been 
constructed. 

“England  also  took  over  a large  part 
, of  the  staff,  having  held  them  in  reserve 
for  this  purpose. 

“Germany  has  done  precisely  as  Eng- 
land did.  Germany  has  encouraged  the 
private  companies,  leaving  the  develop- 
ment and  manufacture  of  apparatus  to 
such  great  concerns  as  the  Siemens  & 
Halske  A.  C.,  the  Siemens  Schuckert- 
werke  G.  m.  b.  H.  and  the  Allgemaine 
Elektricitats  Gesellschaft,  utilizing  their 
skill  and  product  for  its  military  pur- 
poses. 

“Canada  not  only  leaves  the  operation 
of  the  coast  stations  to  the  Canadian 
Marconi  Company,  which  practically  has 
a monopoly  of  the  business  in  the  Do- 
minion, but  has  assisted  the  company  by 
generous  subsidy  and  allowance. 

“The  Marqoni  Company  of  America 
has  never  asked  for  subsidy,  or  assist- 
ance of  any  kind,  except  the  right  to 
carry  on  business  and  develop  the  art, 
just  as  other  telegraph  and  telephone 
and  other  public  utilities,  are  doing. 

“Radio  communication  is  in  the  very 
infancy  of  its  possibilities,  yet  there  is 
already  an  investment  of  forty  millions 
of  dollars  in  its  commercial  development 
in  the  United  States. 

“Rightly  considered,  all  of  this  invest- 
ment, representing  the  latest  and  most 
powerful  stations  and  trained  organiza- 


tions, is  an  adjunct  to  the  Government 
in  times  of  military  necessity.  If  oppor- 
tunity for  development  is  left  open,  this 
investment,  this  equipment  and  the  per- 
sonnel will  increase,  and  all  are  com- 
pletely at  the  disposal  of  the  Government 
in  times  of  need!” 

In  view  of  these  considerations,  Mr. 
Nally  noted,  it  would  seem  that  “where 
the  development  of  an  industry  which 
lends  itself  naturally  and  completely  to 
the  possible  military  necessities  of  the 
country,  and  over  which  the  Government 
is  exercising  complete  control,  there  ex- 
ists not  a single  valid  reason  for  making 
such  an  industry  a Government  monop- 
oly. 

“There  is  also  an  important  interna- 
tional phase  of  the  radio  problem,  the 
solving  of  which  requires  the  develop- 
ment of  extended  control  of  equipment 
standards,  operating  practice  and  lan- 
guage qualifications.  If  the  ships  of  the 
sea  are  to  develop  among  themselves  and 
to  the  shore,  universal  intelligible  com- 
munication, which  is  undoubtedly  within 
the  possibilities  of  radio  development,  a 
Government  department,  it  will  be  ad- 
mitted, can  hardly  be  qualified  to  insist 
on  the  disciplining  of  an  operator  on  a 
foreign  ship  who  may  be  lax  in  duty  or 
deficient  in  qualifications.  There  are 
daily  possibilities  here  for  the  develop- 
ment of  unpleasant  and  embarrassing  in- 
ternational complications.’’ 


The  Cumbersomeness  of  International 
Marine  Regulation 

The  Committee’s  attention  was  called 
to  the  fact  that  private  enterprise  is  al- 
ready rapidly  working  out  this  problem 
through  the  means  of  equipment  con- 
tracts, binding  ships  to  employ  only  op- 
erators possessing  standardized  qualifi- 
cations as  to  language,  etc.,  and  amenable 
to  a central  discipline  as  to  the  observ- 
ance of  certain  mechanical  and  operating 
regulations. 

“The  abandonment  of  the  ideal  of  the 
universal  intelligibility  of  wireless  is  to 
abandon  its  future  development,”  said 
the  Marconi  executive,  “but  such  aban- 
donment is  inherent  in  a Government 
monopoly  of  the  art,  as  can  readily  be 
seen  from  the  limitations  of  the  juris- 
diction of  a Government,  and  the  cum- 
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bersomeness  of  its  international  repre- 
sentation." 

A good  deal  has  been  said  at  the 
hearing,  by  the  proponents  of  the  Bill, 
as  to  the  need  for  taking  over  existing 
high  power  stations.  Mr.  Nally  re- 
marked that  it  is  not  clear  whether  they 
wish  them  solely  for  Government  work 
or  to  do  a commercial  business  in  com- 
petition with  the  cables. 

Impracticability  of  Government  Enter- 
ing Transoceanic  Business 

“If,  for  example,"  he  argued,  “this 
Government  were  to  take  over  our  New 
Jersey  stations,  how  could  it  operate 
them  for  commercial  service  with 
Great  Britain,  except  through  a con- 
nection with  the  Marconi  Company  of 
England,  which  owns  the  correspond- 
ing stations  in  Carnarvon  and  Towyn? 

“If  it  takes  over  the  Sayville  and 
Tuckerton  stations,  now  the  property 
of  private  companies  in  America,  would 
they  continue  to  work  with  the  pri- 
vately owned  stations  in  Germany? 
And  in  what  way  would  the  Navy,  or 
the  Government,  benefit  by  such  an  ar- 
rangement? 

“From  every  possible  point  of  view, 
there  is  not  a sound  reason  for  placing 
the  Government  in  the  commercial 
radio  business.  There  are  controlling 


reasons  of  every  character  why  this 
should  not  be  done." 

Marconi  Company’s  Repeated  Emerg- 
ency Offers  of  Staff  and  Service 

In  closing,  Mr.  Nally  asked  the  Com- 
mittee to  consider  that  it  is  a matter  of 
record  that  the  Marconi  Company  has 
repeatedly  offered  to  place  at  the  dis- 
posal of  the  nation,  its  stations  and  its 
operators,  “even  going  so  far,"  he 
noted,  “as  to  secure  from  its  operating 
personnel,  individually  signed  expres- 
sions of  readiness  to  enter  Government 
service  in  event  of  war,  which  records 
were  all  turned  over  to  the  Navy. 

“The  Vera  Cruz  incident  also 
brought  forth  a voluntary  offer  for  the 
free  use  of  Marconi  stations  for  the 
battleship  fleet,  tendered  to  the  Secre- 
tary of  the  Navy,  and  accepted." 

The  address  concluded  with  this  im- 
portant statement  as  to  national  pre- 
paredness: “Before  leaving  New  York 
I arranged,  at  the  request  of  Rear  Ad- 
miral Worthington,  to  furnish  him 
with  a list  of  all  employees  engaged  in 
our  Aldene  Works,  with  the  idea  of 
constituting  the  entire  force,  including 
the  official  staff,  a Naval  Reserve,  to 
be  called  upon  by  the  Navy  in  time  of 
emergency." 


Your  Obligation  to  the  Wireless  Field 

The  attention  of  all  readers  of  the  Magazine  is  directed  to  the  Navy’s  advocacy  of 
Government  ownership  of  wireless.  Without  exception,  all  scientists  and  active  workers 
in  the  art  have  opposed  this  dangerous  proposal.  The  existence  of  the  entire  field  of 
experimentation  is  threatened  in  the  Bill  dicussed  in  the  foregoing  article,  and  in  its 
provisions  the  people  of  the  United  States  are  brought  face  to  face  with  a crippling  of 
the  communication  resources  of  the  country,  instead  of  a preparedness  measure,  as  the 
supporters  of  the  new  legislation  have  described  it.  The  enactment  of  the  Bill  into  law 
must  be  vigorously  opposed.  Every  reader  of  this  Magazine  should  write  a protest 
immediately  to  the  Congressman  representing  his  district  at  Washington.  Write  a per- 
sonal letter,  attacking  the  Bill  (H.  R.  19350),  using  the  arguments  presented  in  the  above 
article,  expressed  in  your  own  language  and  according  to  your  convictions.  In  addition 
to  the  letter  to  your  Congressman,  write  also  to  any  member  of  the  Committee  who  may 
represent  at  Washington  the  State  you  live  in,  as  shown  in  the  following  list : 


JOSHUA  W.  ALEXANDER,  Missouri,  Chairman. 


RUFUS  HARDY,  Texas. 

MICHAEL  E.  BURKE,  Wisconsin. 
EDWARD  W.  SAUNDERS,  Virginia. 
PETER  J.  DOOLING,  New  York. 
HENRY  BRUCKNER,  New  York. 
LADISLAS  LAZARO,  Louisiana. 
WILLIAM  S.  GOODWIN,  Arkansas. 
JAMES-  F.  BYRNES,  South  Carolina. 
JESSE  D.  PRICE,  Maryland. 

CARL  C.  VAN  DYKE,  Minnesota. 


OSCAR  L.  GRAY,  Alabama. 

DAVID  H.  KINCHELOE,  Kentucky. 
WILLIAM  S.  GREENE,  Massachusetts. 
ASHER  C.  HINDS.  Maine. 

GEORGE  W.  EDMONDS,  Pennsylvania. 
WILLIAM  A.  RODENBERG,  Illinois. 
LINDLEY  H.  HADLEY,  Washington. 
FREDERICK  W.  ROWE,  New  York. 
GEORGE  M,  BOWERS,  West  Virginia. 
STANLEY  BENEDICT,  California. 
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The  Fascination  of  the  Wireless 


Day-by-Day  Incidents  in  the 
Life  of  the  Man  of 
the  Key 

By  Edward  Gwaltney  Maxwell 
Operator  s.  s.  H.  H.  Rogers 

WHEN  a ship  gets  into  trouble  now- 
days  and  her  wireless  apparatus 
plays  an  important  part  in  the  rescue  of 
those  aboard,  we  hear  much  of  the  op- 
erator and  his  heroism.  But  of  the  thou- 
sands of  vessels  that  are  going  about  in 
safety,  and  of  the  duties  and  life  of  the 
operators  on  them,  only  brief  mention  is 
ever  made,  This  story  is  written  mainly 
for  those  who  spend  their  lives  ashore 
and  who,  perhaps,  would  be  glad  to  get 
a glimpse  of  the  little  things  that  are  all 
in  the  day's  work  of  a wireless  man 
afloat.  In  it  are  included  some  inci- 
dents that  took  place  aboard  a Standard 
Oil  tanker  on  a voyage  to  Argentina. 

The  operator  occupies  a unique  place 
on  shipboard.  He  is  the  only  member 
of  the  crew  not  directly  in  the  employ 
of  the  owners;  answers  solely  to  the 
Captain  for  his  deeds  or  misdeeds;  is 
permitted  to  roam  around  almost  un- 
challenged ; and,  as  the  one  link  with  the 
rest  of  mankind,  is  cultivated  and  ca- 
joled. 

Life  on  a tramp  is  always  slow,  but 
generally  worryless  and  untroubled. 
When  reading  tires,  one  goes  back  aft  to 
listen  to  the  crew's  complaint  about  the 
First  Mate  and  the  food ; to  hear  the 
Chief  tell  his  four  old  stories  again ; then 
up  forward  to  watch  the  flying  fish  and 
an  occasional  Portugese  man-'o-war. 
Sometimes  the  wireless  man  borrows  a 
length  of  sailmaker's  twine  and  a piece 
of  pork  from  Cooky  and  tries  to  catch 
a gull,  or  else,  with  the  Skipper’s  con- 
sent, relieves  the  quartermaster  at  the 
wheel  for  an  hour.  However,  the 
everyday  routine  is  eat,  sleep  and  lis- 
ten in. 


An  Argentine  fishing  boat  with  lateen  rig  on 
the  River  Plate 


To  the  operator  whose  wireless  ex- 
perience has  been  limited  to  the  North- 
ern Hemisphere  the  working  of  South 
American  stations  is  extremely  novel. 
The  International  Regulations  are  not 
so  strictly  observed  down  on  the  Bra- 
zilian coast  as  around  Sea  Gate,  and 
the  oldtimer  is  reminded  of  the  days 
when  it  was  permissible  to  send  al- 
most anything  through  the  air.  Latin- 
America  is  very  curious : it  wants  to 
know  who  you  are,  where  bound,  and 
all  the  rest  of  the  QR's  whenever  you 
pres  sthe  key.  It  likes  to  exercise  its 
little  stock  of  English  and  its  greater 
stock  of  politeness.  After  giving  one 
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of  the  Lloyd-Braziliero  boats  a full  ac- 
count of  ourselves  he  acknowledged, 
amid  a chorus  of  Hi’s  from  the  Ameri- 
cans in  range,  as  follows.  “Thank 
I you  my  dearest  friend.”  These  wire- 
less men  of  the  Tropics  do  not  lack 
skill  by  any  means  as  regards  the  abil- 
ity to  pound  a key ; their  failing  lies  in 
their  lack  of  knowledge  in  the  handling 
of  traffic. 

In  Argentina,  at  one  of  whose  ports 
we  touched,  they  have  that  trouble- 
some habit  of  sealing  your  operating 
room.  A young  naval  officer  who  came 
abroad  to  do  the  work,  was  affability 
itself.  We  became  well  acquainted  as 


American-Hawaiian  ship,  and  at  a cor- 
responding distance  was  another  ves- 
sel of  the  same  fleet.  The  master  of 
one  of  these  craft  had  brought  along 
with  him  a nine-year-old  boy,  evident- 
ly the  son  of  an  officer  of  the  steamship 
company,  who  was  stricken  with  ap- 
pendicitis. Each  night  an  account  of 
the  boy’s  symptoms  and  condition  was 
wirelessed  back  to  the  other  skipper 
way  up  to  the  Northward,  who  re- 
turned suggestions  regarding  treat- 
ment. A score  of  English-speaking 
operators  in  the  neighborhood  were  as 
much  concerned  as  the  captains  and 
helped  to  relay  between  the  two  ships 


The  H.  H,  Rogers,  taken  at  sea  from  the  crozv’s  nest 


time  passed,  the  friendship  being  more 
firmly  cemented  by  the  transfer  of  a 
couple  of  Mexican  cigars  from  an  Amer- 
ican to  an  Argentinian  hand. 

Throughout  the  voyage  I wras  struck 
by  the  remarkable  system  of  press  re- 
laying. An  instance  of  this  is  found 
in  the  fact  that  Arlington’s  output  is 
likely  to  be  flashing  about  Rio  Janeiro 
the  night  following  its  original  trans- 
mission. 

The  feeling  of  proximity  to  persons 
far  distant  which  wireless  conveys  was 
brought  forcibly  home  in  a pathetic 
way.  Two  days’  run  ahead  was  an 


when  static  interfered.  This  exchange 
of  messages  went  on  for  perhaps  a 
week  until,  one  night,  word  was  flashed 
that  the  youngster  was  much  better 
and  that  the  contemplated  stop  at  Per- 
nambuco for  medical  aid  seemed  un- 
necessary. The  next  morning,  how- 
ever, came  w'ord  of  a relapse  and  subse- 
quent messages  told  of  the  boy’s  death 
and  burial  at  sea. 

Although  this  recital,  strictly  speak- 
ing, has  to  do  only  with  wireless,  it 
would  not  be  complete  unless  the  un- 
timely ends  of  some  pet  animals  on  the 
ship  were  chronicled.  First  a mongrel 
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The  H.  H.  Rogers,  one  of  the  largest  tankers  afloat,  as  she  looked  on  her  trial  trip  in 

Hampton  Roads 


puppy,  after  biting  an  oiler’s  hand,  was 
thrown  overboard.  Then  Martina,  a 
queer  little  Mexican  squirrel,  bought 
from  a Tuxpam  boatman  for  two  bits 
Americano,  accidently  slipped  over  the 
side  soon  after  finishing  his  exploration 
of  the  ship,  including  the  three  mast- 
heads. Hardly  had  the  excitement  due 
to  this  incident  subsided  when  Vasco 
da  Gama,  fifteen  ounces  of  pitch-black 
kitten,  was  foully  murdered  by  an  en- 
emy and  the  officer’s  messbov,  proven 
guilty  of  the  deed,  became  an  outcast. 

A sea  bird  with  unbelievable  wing- 
spread,  half  heron  and  half  gull  in  ap- 
pearance, with  a long,  round  bill  like 
four  inches  of  a marlinespike’s  business 
end,  broke  the  spell  of  ill-luck  which 
surrounded  the  ship’s  pets.  Coming 
aboard  the  vessel  in  mid-ocean,  he 
perched  on  the  upper  bridge  and  stared 
fearlessly  at  all  who  came  near  him. 
He  was  as  tame  as  the  proverbial  kit- 
ten, but  notwithstanding  he  declined 
to  become  domesticated  in  so  far  as  it 


involved  accepting  food  from  the  mem- 
bers of  the  ship’s  company.  Instead 
it  was  his  custom  to  fly  away  from  the 
vessel  on  foraging  expeditions,  return- 
ing to  jockey  for  a landing  on  the 
bridge  rail.  Like  an  aeroplane  in  a 
gale  he  would  circle  about  until  he 
finally  accomplished  his  object.  For 
almost  a week  he  made  his  quarters 'on 
the  ship  and  at  the  end  of  that  time  he 
darted  away  to  the  westward  and 
never  returned. 

In  conclusion  it  should  be  said  that 
there  is  something  about  the  life  of  an 
operator,  the  peculiar  fascination  of 
existence  on  shipboard,  that  jaunts  the 
mind  in  after  years.  We  may  break 
away  from  the  business,  go  ashore 
to  live  and  seemingly  forget  it;  but 
every  now  and  then  some  reminder  of 
the  past  crops  up.  It  may  be  only  the 
sight  of  an  amateur’s  aerial  or  just  the 
printed  word  “Marconi,”  but  the  mem- 
ories brought  back  refuse  to  stay  cov- 
ered up.  It’s  a great  game! 
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General  Advice  for  the  Amateur 

Experimenter 

By  Eimer  E.  Bucher 


A REVIEW  of  the  radio  situation 
throughout  the  United  States 
shows  that  the  amateurs'  problems,  re- 
gardless of  the  locality,  are  more  or  less 
alike  and  that  considerable  confusion 
and  misunderstanding  prevail  regarding 
the  operation  of  apparatus,  the  design  of 
equipment  and  general  knowledge  of  the 
art.  The  experimenter  about  to  take  up 
wireless  telegraphy  would  do  well  to 
purchase  an  elementary  textbook  on  the 
subject  and  study  the  fundamentals  of 
radio,  for  in  this  manner  he  can  save 
himself  considerable  trouble. 

A question  frequently  discussed 
among  experimenters  has  to  do  with  the 
type  of  receiving  apparatus  the  beginner 
should  construct  or  purchase.  This  ques- 
tion cannot  be  answered  unless  the  sta- 
tions from  which  the  amateur  desires  to 
receive  are  definitely  known.  It  should 
be  remembered  that  transmitting  stations 
throughout  the  United  States  employ 
both  damped  and  undamped  waves,  long 
and  short  waves,  high  and  low  powers, 
and  that  their  possible  range  is  a some- 
what variable  factor.  An  amateur  in  the 
central  part  of  the  United  States  should 
first  construct  a receiving  set  for  200 
meters  to  communicate  with  stations  in 
the  immediate  vicinity  of  his  installation 
and  a second  set  for  the  reception  of  un- 
damped waves  up  to  10,000  meters.  With 
these  equipments  he  will  be  able  to  re- 
ceive signals  from  any  station  within  the 
range  of  the  apparatus. 

Receiving  equipment  of  both  types  is 
fully  described  in  the  book  “How  to 
Conduct  a Radio  Club,"  in  previous  is- 
sues of  the  Monthly  Service  Bulletin  of 
the  National  Amateur  Wireless  Associa- 
tion and  also  in  the  Proceedings  of  the 
Institute  of  Radio  Engineers.  The  Sep- 
tember, 1915,  proceedings  of  the  Insti- 
tute give  an  explanation  of  the  Arm- 
strong oscillating  circuit,  but  do  not  con- 


tain the  dimensions  of  the  coils,  nor  the 
capacity  of  the  variable  condenser.  This 
information,  however,  is  contained  to  a 
measurable  extent,  in  the  book  “How  to 
Conduct  a Radio  Club." 

Then,  too,  there  is  the  usual  misun- 
derstanding between  some  manufacturers 
and  the  amateur,  the  former  supplying 
to  the  market  a receiving  equipment  that 
does  not  actually  respond  to  the  wave- 
lengths for  which  it  was  advertised, 
principally  because  the  equipment  was 
designed  by  guess  work,  rather  than  by 
the  application  of  a few  scientific  prin- 
ciples. With  knowledge  of  the  art  with- 
in reach  of  everyone  this  condition 
should  not  prevail. 

There  is  no  reason  why  the  amateur 
in  the  United  States  should  build  a re- 
ceiving tuner  for  use  with  a crystalline 
detector  to  be  responsive  to  the  wave- 
length of  10,000  meters,  because  no 
spark  stations  within  range ' operate  on 
this  wave-length;  hence,  a receiving  set 
responsive  to  damped  waves,  exceeding 
the  2,500-meter  wave  of  Arlington,  is 
practically  useless.  Of  course,  this 
tuner  can  be  made  to  respond  to  un- 
damped waves  by  means  of  a tikker  or 
an  oscillating  vacuum  valve,  but  the  lat- 
ter requires  additional  apparatus  and 
complications  of  circuits  which  makes 
the  tuner  an  expensive  proposition. 
Again,  one  not  familiar  with  the  funda- 
mentals or  the  handling  of  receiving 
equipment,  should  not  attempt  to*  work 
apparatus  of  this  type  during  the  first 
weeks  of  experimentation. 

The  questions,  “How  shall  we  know 
about  the  design  of  a receiving  tuner?" 
“How  can  we  calculate  the  dimensions 
of  the  coils  for  a given  wave-length?" 
and  “How  shall  we  determine  the  wave- 
lengths of  stations  within  range?"  fre- 
quently come  up. 

We  can  answer  the  third  question  by 
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stating  that  a list  of  radio  stations  of  the 
world  is  published  by  The  Wireless 
Press,  Inc.,  42  Broad  street,  New  York 
City,  and  a call  list  of  the  stations  in  the 
United  States  by  the  Government  Print- 
ing Office,  Washington,  D.  C.  The  very 
latest  amateur  calls  issued  by  the  De- 
partment of  Commerce  also  appear  in 
the  Monthly  Service  Bulletin  of  the  Na- 
tional Amateur  Wireless  Association. 

Designing  A Receiving  Tuner 
In  designing  a receiving  tuner  the  con- 
structor should  begin  with  the  secondary 
winding.  It  should  be  understood  that 
the  secondary  winding  of  a receiving 
tuner  to  be  used  with  the  vacuum  valve 
detector  should  be  designed  so  that  at  the 
upper  range  of  wave-lengths  the  maxi- 
mum capacity  of  the  variable  condenser 
is  shunt  to  this  winding  does  not  exceed 
.0002  to  .0003  microfarad,  but  in  the  case 
of  the  carborundum  crystal  or  other 
crystals,  capacities  of  .0006  to  possibly 
.0008  seem  to  give  good  results.  All  of 
which  means  that  for  the  vacuum  valve 
detector  the  secondary  winding  for  a 
given  value  of  wave-length  should  pos- 
sess greater  values  of  inductance  than  in 
the  case  of  the  crystal.  This  statement, 
however,  should  be  qualified,  for  with 
certain  types  erf  windings,  the  crystalline 
detectors  respond  best  in  circuits  where 
inductance  predominates  and  the  capac- 
ity values  are  as  low  as  those  with  the 
vacuum  valve  detector.  Assume,  for  ex- 
ample, that  the  experimenter  has  decided 
to  construct  a tuner  responsive  to  3,000 
meters  in  order  that  the  time  signals 
from  Arlington  may  readily  be  received. 
The  necessary  value  of  inductance  may 
then  be  calculated  by  the  following  for- 
mula, namely: 

A 2 

L = 

3552  X c 

Where  L = the  inductance  of  the  cir- 
cuits  in  centimeters 

A = the  wave-length  in  me- 
ters 

C = the  capacity  of  the  sec- 
ondary condenser  in 
microfarads 

Substituting  these  values  we  have: 
30002 

L = 

3552  X 0002 


giving  roughly  a value  of  12,600,000 
centimeters  or  12,600  micro-henries. 

The  required  value  of  inductance  hav- 
ing thus  been  obtained,  the  dimensions 
of  the  coils  corresponding  to  this  value 
are  next  in  order.  By  referring  to  pages 
81  and  82  of  the  second  edition  of  the 
book  “How  to  Conduct  a Radio  Club," 
you  will  find  a table  showing  first  the 
diameter  of  the  various  sizes  of  bare  and 
insulated  wire  in  the  B.  & S.  gauge  from 
No.  20  to  No.  40;  also  a simple  formula 
whereby  the  inductance  of  a coil  of  given 
dimensions  can  be  determined.  To  make  \ 
this  calculation  we  must  know  the  mean 
radius  of  the  coil  in  centimeters  or  inch- 
es, the  over-all  length  and  the  number  of 
turns  composing  the  windings.  Rather 
than  reverse  this  formula,  it  would  per- 
haps be  better  for  the  experimenter  to 
first  assume  a secondary  winding,  let  us 
say  of  No.  32  S.  S.  C.  wire  of  given  di- 
mensions, and  calculate  its  inductance, 
thus  finding  out  whether  or  not  a coil 
of  increased  dimensions  must  be  em- 
ployed for  the  value  required.  If,  of 
course,  the  value  obtained  by  direction 
calculation  is  in  this  particular  case  in 
excess  of  12,600  micro-henries,  a coil 
of  smaller  dimensions  must  be  substitut- 
ed. Using  the  same  formula,  the  cor- 
rect value  of  inductance  for  various 
values  of  wave-length  can  thus  be  deter- 
mined and,  if  desired,  a dead  end  switch 
inserted  at  the  correct  point. 

Obtaining  Closeness  of  Adjustment 

There  need  be  no  argument  concerning 
the  number  of  taps  to  place  upon  this 
winding  because  all  experimenters  will 
understand  that  the  greater  the  number 
of  taps,  the  closer  will  be  the  adjust- 
ment for  a given  wave-length,  but  gen- 
erally it  is  not  found  necessary  to  have 
less  than  fifteen  turns  between  each  set 
of  taps,  the  necessary  closeness  of  ad- 
justment between  the  taps  being  obtained 
by  the  shunt  variable  condenser.  The 
amateur  market  is  well  supplied  with 
small  variable  condensers  which  will  give 
on  the  first  few  degrees  of  the  scale,  a 
capacity  of  .0003  microfarad. 

To  determine  the  value  of  inductance 
for  the  primary  winding  of  this  tuner 
we  must  first  know  the  inductance  and 
capacity  of  the  antenna  with  which  it  is 
to  be  employed  and  to  obtain  these  data, 


Digitized  by 


Google 


314 


THE  WIRELESS  AGE  February,  1917 


the  experimenter  should  refer  to  page 
107  of  the  November,  1916,  issue  of 
The  Wireless  Age,  tables  1 and  2, 
where  the  total  inductance  and  the  total 
capacity  of  various  dimensioned  aerials 
are  given.  Even  if  the  experimenter's 
antenna  does  not  duplicate  the  dimen- 
sions and  the  spacing  between  wires  as- 
sumed in  these  tables,  he  should  select 
the  values  nearest  to  it,  which  will  be 
sufficiently  accurate  for  general  calcula- 
tion. 

The  Antenna  System  Inductance 

The  inductance  of  the  antenna  system 
is  composed  of  the  distributed  induct- 
ance of  the  antenna  and  the  localized 
or  concentrated  inductance  comprising 
the  primary  winding  inserted  at  the  base. 
While  we  may  use  the  same  formula  as 
in  the  case  of  the  secondary  winding  for 
the  determination  of  the  inductance 
value,  it  will  be  plain  from  the  article  by 
A.  S.  Blatterman  in  the  October  and 
November  issues  of  The  Wireless  Age, 
that  the  formula  for  calculating  the 
wave-lengths  of  the  antenna  system  is 
somewhat  modified,  the  ratio  of  the  dis- 
tributed inductance  of  the  antenna  to 
that  of  the  concentrated  inductance  of 
the  coil  being  considered. 

However,  in  cases  where  the  induct- 
ance of  the  coil  is  large  as  compared 
with  that  of  the  antenna,  the  amateur 
experimenter  may,  for  practical  cal- 
culations, ignore  the  inductance  of  the 
latter.  We  might  state  then,  briefly, 
that  for  the  value  of  L in  formula  No. 
1,  we  may  add  the  inductance  of  the  an- 
tenna to  that  of  the  coil  and  for  the  val- 
ue of  C,  we  substitute  the  capacity  in 
microfarads  as  obtained  in  tables  1 and 
2 of  the~November  issue  of  The  Wire- 
less Age. 

In  designing  the  receiving  tuner  there 
is  always  difference  of  opinion  regarding 
the  size  of  the  wire,  and  whether  or  not 
it  should  be  single  silk  covered  or  dou- 
ble silk  covered.  Experiment  seems  to 
indicate  that  a primary  winding  made 
of  No.  24  S.  S.  C.  wire  and  a secondary 
winding  of  No.  32  S.  S.  C.  wire,  give  the 
highest  degree  of  efficiency,  but  if  wires 
of  this  size  are  not  immediately  avail- 
able, other  sizes,  such  as  No.  26  and  No. 
28,  can  be  substituted  for  the  primary 


and  No.  30,  or  perhaps  No.  34,  for  the 
secondary. 

In  a similar  manner  the  experimenter 
may  determine  the  correct  dimensions 
for  a tuning  coil  of  increased  range  of 
wave-length  and,  if  desired,  the  entire 
inductance  of  the  primary  and  secondary 
may  be  included  in  a single  set  of  wind- 
ings or  a smaller  coupler  employed  and 
the  necessary  inductance  values  obtained 
by  loading  coils. 

Another  point  regarding  which  there 
is  considerable  difference  of  opinion  is 
the  effect  of  the  condenser  in  shunt  to 
the  primary  winding.  According  to  tests 
reported  in  the  Proceedings  of  the  Insti- 
tute of  Radio  Engineers,  while  the  use 
of  this  condenser  may  assist  in  tuning 
under  certain  conditions,  it  is  detrimental 
to  the  strength  of  signals  and  louder 
signals  can  generally  be  obtained  by  a 
properly  designed  loading  inductance. 

Calculating  the  Antenna  Natural  Wave 
Length 

The  calculation  of  the  natural  wave- 
length of  an  antenna  from  its  dimen- 
sions is  an  ever-present  problem  to  the 
amateur  and  unless  he  has  had  the  pro- 
per technical  training  to  enable  him  to 
solve  the  problem  by  the  formulae  gener- 
ally presented,  he  gives  it  up  in  despair. 
If,  however,  he  will  refer  to  the  article 
by  Mr.  Blatterman  on  pages  108,  109, 
no  and  hi  of  The  Wireless  Age,  he 
will  have  no  difficulty  in  selecting  an  an- 
tenna suited  to  his  requirements  or  in 
calculating  the  wave-length  on  an  anten- 
na which  has  already  been  erected.  It 
should  be  remembered  that  this  formula 
does  not  take  into  account  the  presence 
of  near-by  conductors  and  consequently 
an  antenna  of  similar  dimensions  to  those 
given  in  the  tables  may  not  upon  meas- 
urement possess  the  natural  wave-length 
indicated  by  the  data;  at  any  rate  the 
result  given  by  the  curve  will  be  near  to 
the  actual  value. 

A set  of  curves  of  considerable  value 
to  the  amateur  experimenter  is  that  ap- 
pearing on  pages  no  and  hi.  Here 
the  natural  wave-length  of  aerials  of 
given  dimensions  is  presented  with  an 
inductance  coil  of  10,000  centimeters  in- 
serted in  series  at  the  base.  This  in- 
ductance may  represent  the  secondary 
winding  of  an  oscillation  transformer 
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and  is  generally  of  sufficient  value  to  per- 
mit the  absorption  of  energy  from  the 
primary  circuit.  The  experimenter  may 
calculate  the  dimensions  for  a coil  of 
this  value  of  inductance  by  making  use 
of  the  formula  appearing  on  page  106 
of  the  same  issue;  thus  he  may  con- 
struct an  inductance  of  just  the  required 
value  for  any  other  wave-length.  The 
entire  set  having  been  designed  in  ac- 
cordance, an  antenna  may  be  selected 
from  the  curves  that  will  radiate  a 
wave-length  very  near  to  the  value  of 
200  meters.  The  formula  given  for  the 
calculation  of  inductance  may  also  be 
employed  for  determination  of  the  di- 
mensions of  the  primary  inductance  and 
if  the  capacity  of  the  closed  circuit  con- 
denser is  definitely  known  the  formula 
A = 59.6V  LC  may  be  at  once  applied. 

Transmitting  Apparatus  Troubles 

Two  points  in  connection  with  trans- 
mitting apparatus  give  constant  trouble 
to  the  experimenter  in  some  localities, 
one  being  the  blinking  or  flickering  of  the 
lights  and  the  other  induction  troubles 
when  the  power  wires  of  the  house  are 
near  to  the  antenna  wires.  In  the  first 
place  a transmitting  aerial  should  never 
be  erected  parallel  to  a power  line  as  in- 
ductive disturbances  are  bound  to  be  set 
up  which  may  injure  the  circuits  of  the 
power  line;  furthermore,  there  are  only 
two  methods  by  which  this  trouble  can 
be  overcome,  one  being  to  place  the  pow- 
er wires  in  conduit  under  the  earth  or  to 
remove  the  antenna  and  erect  it  at  right 
angles  to  the  power  wires;  or,  what  is 
better,  to  remove  it  to  a distance  of  sev- 
eral hundred  feet  if  possible.  Many  ex- 
perimenters are  under  the  impression 
that,  even  though  the  transmitting  aerial 
sets  up  disastorous  inductive  influences 
in  the  power  line,  these  induced  poten- 
tials may  be  conducted  to  earth  by  means 
of  /protective  condensers,  but  nothing 
could  be  further  from  the  fact.  Gener- 
ally, when  the  potentials  are  high  enough 
to  damage  considerably  the  meters,  let 
us  say,  of  a power  circuit,  they  will  also 
puncture  the  dielectric  medium  of  the 
protective  condensers  and  the  only  rem- 
edy in  this  case  is  to  take  down  the 
aerial  or  remove  the  power  line. 

The  flickering  of  the  lights  at  a trans- 
mitting station  is  generally  due  to  the 


fact  that  the  transformer  is  improperly 
designed  and  does  not  possess  sufficient 
magnetic  leakage.  When  the  spark  dis- 
charges across  the  spark  gap  the  secon- 
dary winding  of  the  transformer  is  prac- 
ticaly  short-circuited  and  Unless  there 
is  a certain  amount  of  magnetic  leakage 
in  the  core  of  the  transformer  the  self- 
inductance of  the  primary  winding  drops 
to  a very  low  value;  in  consequence  an 
excessive  value  of  current  takes  place 
which  causes  the  lights  in  a given  vicin- 
ity to  flicker.  Sometimes  the  effects  may 
be  obviated  by  means  of  a reactance 
coil  inserted  in  series  with  the  primary 
winding,  or  by  a change  of  capacity  at 
the  secondary  condenser  or  a decrease 
in  the  length  of  the  spark,  but  the  most 
effective  method  is  to  design  the  trans- 
former so  that  it  will  have  a certain 
amount  of  magnetic  leakage,  such  as 
may  be  provided  by  the  ordinary  mag- 
netic leakage  gap. 

Another  method  is  to  shunt  a react- 
ance coil  or  resistance  coil  about  the 
transmitting  key  and  cause  the  trans- 
former to  take  a portion  of  the  load  at 
all  times.  Then,  when  the  key  is  closed, 
normal  value  of  current  flows  and  the 
spark  discharges  cross  the  gap. 

Flickering  of  the  lights  is  due  many 
times  to  the  fact  that  the  house  trans- 
former has  insufficient  capacity  to  take 
care  of  the  load  and  therefore  a second 
transformer  installed  specifically  for  op- 
eration of  the  power  set  will  offset  the 
difficulty. 

Overcoming  Disturbing  Effects 

In  cities  where  the  telephone  lines  are 
not  placed  underground,  amateur  trans- 
mitting sets  often  set  up  disturbing  in- 
ductive effects  which  may  interfere  with 
telephone  conversations.  One  experi- 
menter overcame  this  difficulty  in  the 
following  manner:  Instead  of  bringing 

in  the  twin  conductor  from  the  tele- 
phone pole  to  the  house  in  the  ordinary 
manner,  a triple  conductor  was  em- 
ployed. Two  of  the  wires  completed  the 
ordinary  telephone  circuit,  while  the 
third  was  connected  to  earth.  In  this 
manner  the  potentials  due  to  electrosta- 
tic induction  were  completely  eliminated. 

In  employing  the  formula  for  the  cal- 
culation of  the  capacity  of  a condenser 
the  amateur  frequently  finds  consider- 
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able  discrepancy  between  the  results  ob- 
tained and  the  actual  measurements  of 
the  capacity  by  some  of  the  well-known 
methods.  This  is  due  to  the  fact  that 
the  specific  inductivity  of  glass  varies 
widely  according  to  the  grade  and  the 
textures  of  the  glass,  the  value  lying 
somewhere  between  six  and  ten. 

We  may  state  generally  that  a single 
plate  of  glass,  14  inches  by  14  inches, 
covered  with  tinfoil  12  inches  by  12  inch- 
es. the  glass  being  approximately  J4  of 
an  inch  in  thickness  and  varying  from 
this  value  to  3/3 2,  will  have  a capacity 
of  .002  microfarad  and  similarly,  a sheet 
of  glass  eight  inches  by  ten  inches  cov- 
ered with  tinfoil  6 inches  by  8 inches, 
will  have  a capacitance  of  about  .00066 
microfarad.  Since  the  capacity  in  a 
closed  circuit  of  an  ampere  set  to  be  op- 
erated at  the  wave-length  of  200  meters 
cannot  exceed  in  any  case  .01  micro- 
farad and  is  preferably  .008  microfarad, 


it  is  easy  to  arrange  a parallel  or  a se- 
ries parallel  connection  of  plates  where- 
by the  desired  value  of  capacity  can  be 
obtained.  For  example:  Four  of  the 

14  inch  by  14  inch  plates  connected  in 
parallel  will  have  a capacity  of  .008  mi- 
crofarad, but  if  a series  parallel  con- 
nection is  required  to  reduce  the  strain 
on  the  condenser,  sixteen  plates  will  be 
required,  eight  plates  in  parallel  in  each 
bank  and  the  two  banks  connected  in 
series.  In  other  words,  a series  parallel 
connection  always  requires  four  times 
the  number  of  plates  of  a single  parallel 
connection. 

Some  grades  of  glass  % of  an  inch  in 
thickness  will  withstand  a potential  of 
15,000  volts,  but  ordinarily  pressure  in 
excess  of  10,000  volts  should  not  be  ap- 
plied ; when  the  transformer  has  a poten- 
tial in  excess  of  10,000  volts  a series  par- 
allel connection  should  be  used. 

(To  be  continued) 


THE  WIRELESS  AMATEUR 

Some  may  not  know  that,  through 
amateurs  in  wireless  operation,  commu- 
nication oetwen  the  Government  and  the 
cities  and  towns  of  the  country  is  estab- 
lished. And,  too,  this  method  of  com- 
munication is  instantaneous  and  thor- 
oughly reliable  at  all  times.  In  every 
city  and  town  of  the  United  States  there 
is  always  someone  that  is  experiment- 
ing with  wireless.  A great  many  of 
these  experimenters  become,  after  a few 
months,  competent  operators.  They  in- 
clude all  manner  of  persons,  young  and 
old  of  both  sexes.  In  fact,  one  of  the 
widest  known  and  most  efficient  dabblers 
in  the  art  is  a young  woman,  of  St. 
Mary’s,  Ohio. 

At  ten  o’clock  every  night  in  the  year, 
the  amateurs  sit  down  to  their  wireless 
tables  and  “listen  in”  for  Arlington,  the 
largest  of  the  Government  wireless  sta- 
tions, situated  just  across  the  Potomac 
River  from  Washington,  to  send  stand* 
ard  time  signals  and  weather  reports. 
Here,  then,  is  the  medium  of  communi- 
cation with  the  rest  of  the  country, 
which  the  Government  may  at  some  time 
find  very  valuable.  Arlington  could,  in 
the  case  of  sudden  need  of  energetic 
action  in  an  emergency,  send  out  direc- 


tions and  even  orders  to  members  of  the 
militia  or  to  any  other  officials. 

The  objection  may  be  raised  here  that 
the  average  experimenter  would  be  un- 
able to  copy  these  messages.  But  such 
is  not  the  case.  It  takes  but  very  short 
time  for  a clever  boy  to  become  able  to 
copy  these  signals  as  sent  out  from  Ar- 
lington, and,  besides,  there  would  be  sev- 
eral copying  the  same  message  in  a great 
many  towns  and  cities.  It  certainly 
would  constitute  a very  effective  means 
of  getting  instant  action  in  an  emerg- 
ency. 

The  Government  can  foster  this  im- 
portant adjunct  to  its  national  defense, 
or  it  can  destroy  it.  It  must  seem  like- 
ly to  every  person  that  such  a valuable 
mode  of  communication  should  not  only 
be  tolerated  but  encouraged.  It  is  to 
be  hoped  that  Congress,  if  it  intends 
taking  any  action  at  all,  as  has  been  at 
various  times  reported,  will  see  the  wis- 
dom of  regulating  the  wireless  amateur 
and  not  of  abolishing  him. — From  the 
Rochester  (N.  Y.),  Union  and  Adver- 
tiser. 


The  Fowler  Radio  Club  of  Cleveland 
is  carrying  on  a campaign  to  obtain  more 
members. 
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Crossing  the  Equator 

Impressions  That  King  Neptune  Made  on  a Wireless  Man 


WE  of  the  aging  generation  whose 
boyhood  ambitions  were  fired  by 
the  fantastic  narratives  of  writers,  pre- 
fer to  remember  their  romantic  descrip- 
tions while  we  forget  the  hardships  and 
privations  that  must  have  been  undergone 
by  their  heroes  and  heroines.  Even  our 
own  griefs  and  disasters  become  less 
memorable  as  the  years  pass.  The  pleas- 
ant things  of  life  are  far  easier  to  re- 
member than  the  unpleasant.  Thus  it  is 
natural  that  the  romance  of  the  old  sea 
tales  should  linger  in  our  memory  iong 
after  the  hardships  are  forgotten. 

We  must  not  forget,  however,  that 
sixty  years  of  steam  navigation  have 
greatly  altered  the  character  of  sea  travel. 
No  longer  are  voyages  entirely  dependent 
upon  the  vagaries  of  ocean  winds.  No 
longer  are  voyages  unduly  delayed  by  ad- 
verse gales  and  long-protracted  calms. 
Sea-going  is  now  a business,  an  affair  of 
furnaces  and  boilers,  of  engines  and  pro- 
pellers. Voyages  are  matters  of  such 
definite  calculations  that  the  date  of  ar- 
rival can  be  predicted  with’  accuracy  be- 
fore the  vessel  sets  sail. 

Yet  there  are  some  incidental  features 
of  the  old-time  deep-sea  life  that  have 
survived.  Here  and  there,  in  over-sea 
journeys  to  the  antipodes  and  such  dis- 
tant parts,  a few  events  crop  out  that 
hark  back  to  the  days  of  the  old  square- 
riggers  and  their  clouds  of  billowing 
canvas. 

One  characteristic  observance  of  the 
old-time  sailors  has  survived  the  decad- 
ence of  the  others.  This  is  the  peculiar 
ceremony  held  on  shipboard  during  the 
crossing  of  the  equator,  when  all  sea- 
# going  novices,  and  all  “land-lubbers” — 
* often  including  the  passengers — who 
have  never  passed  at  sea  from  the  north- 
ern to  the  southern  hemisphere,  or  vice 
versa,  are  introduced  to  King  Neptune 
and  his  court.  The  event  is  a seaman’s 
frolic,  projected  and  carried  out  by  the 
crew,  with  the  consent  and  assistance  of 
the  officers.  Originally  it  was  intended 
for  the  initiation  of  sea-going  appren- 
tices, and  sailors  who  had  never  before 


“crossed  the  line.”  During  recent  years, 
however,  large  passenger  steamships  have 
been  employed  in  antipodean  voyages  and 
in  cruises  around  the  world.  Upon  these 
ships  there  have  been  hundreds  of  cabin 
passengers,  whose  interest  in  this  unique 
sailors’  prank  stimulated  them  to  partic- 
ipate in  it.  At  first  the  participation  of 
passengers  came  from  their  own  initiative 
and  request.  The  sailors  took  no  liber- 
ties with  the  passengers  and  went  no 
further  than  the  passengers  themselves 
desired.  But  the  latter  looked  upon  the 
affair  as  no  end  of  a lark,  as  a chance  to 
play  jokes  upon  one  another,  as  a divert- 
ing incident  in  a long  and  otherwise 
uneventful  voyage,  until  now  passengers 
as  well  as  sailors  and  wireless  men  are 
regularly  initiated  and  welcomed  to  his 
domain  by  King  Neptune  as  a matter  of 
course. 

Previous  to  the  inauguration  of  the 
ceremonies  a large,  water-proofed  can- 
vas tank  has  been  rigged  up  on  deck, 
with  a “boatswain’s  chair” — minus  a 
back — fixed  at  its  forward  end.  This  is 
filled  to  the  depth  of  three  or  four  feet 
with  sea  water,  and  in  it,  during  the  cere- 
monies, stand  two  burly  minions  of  his 
nautical  majesty.  The  purpose  of  the 
tank  and  the  offices  of  these  satellites 
will  be  disclosed  later. 

In  the  meantime  one  member  of  the 
crew  has  been  chosen  to  represent  King 
Neptune,  being  made  up  in  crude  fashion 
with  royal  robes,  a crown  and  a long 
beard — the  latter  being  usually  construct- 
ed out  of  oakum  or  rope  yam.  His 
Consort,  Queen  Porsperine — another  of 
the  crew — is  appropriately  clothed  as  be- 
fits her  station,  and  her  long  flaxen  hair 
is  also  of  oakum.  There  are  various 
court  attendants  in  fantastic  garb,  among 
whom  the  royal  barber  occupies  an  im- 
portant position. 

Upon  the  day  of  crossing  the  equa- 
tor, before  the  ceremonies  begin,  those 
who  are  to  undergo  the  initiation  are 
gathered  together,  arid  told  to  prepare 
themselves  for  the  trial,  which  prepara- 
tion consists  principally  in  putting  on 
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An  active  period  during  the  visit  of  King  Neptune 


some  of  their  old  clothes — as  few  as  pos- 
sible— and  those  that  water  will  not  in- 
jure. 

At  the  beginning  of  the  ceremonial, 
Neptune  and  his  court  appear  on  deck 
and  take  their  places  at  the  opposite  side 
of  the  open  space  before  the  great  can- 


vas water  tank,  at  the  end  where  the 
boatswain's  chair  has  been  rigged,  the 
king  seating  himself  upon  his  throne,  and 
the  queen  placing  herself  beside  him.  The 
court  attendants  group  themselves  on 
either  side.  ( In  the  old  days  Neptune 
and  his  court  always  boarded  the  vessel 
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over  the  side,  but  this  part  of  the  royal 
arrival  has  been  moderated  and  is  fre- 
quently omitted  on  modern  steamships.) 
The  court  herald  announces  that  his  royal 
master  has  learned  that  there  are  on 
board  a number  of  culprits  who  have 
invaded  his  domain  without  his  royal 
sanction,  and  these  are  ordered  before 
his  majesty  in  order  that  proper  punish- 
ment may  be  meted  out  to  them,  and  that 
they  may  be  duly  initiated,  and  later  ac- 
cepted as  his  subjects. 

The  row  of  victims  is  lined  up  before 
the  king,  who  addressed  them,  asking, 
them  why  they  came  to  sea  and  why  they 
have  invaded  his  dominions,  and  finally 
sentences  them  to  be  shaved  by  the  royal 
barber,  and  also  to  undergo  other  atten- 
tions at  the  hands  of  the  two  strapping 
attendants  standing  waist-deep  in  the  can- 
vas tank. 

The  first-selected  culprit  is  seized  and 
dragged  to  the  chair,  into  which  he  is 
thrust  .with  no  gentle  hand.  The  bar- 
ber’s assistant,  armed  with  a huge  paste 
brush  and  provided  with  a bucket  of 
lather — in  these  days  and  in  the  case  of 
passengers  it  is  made  of  soap,  but  once 
upon  a time  and  in  the  days  of  sailing 
ships  it  was  composed  of  that  unsavory 
compound  known  as  “slush” — daube  the 
face  of  the  victim  all  over,  not  forgetting 
to  cover  up  his  eyes  and  fill  up  his  ears 
and,  if  possible,  his  mouth.  The  barber 
seizes  the  victim  by  the  hair  of  the  head, 
and  proceeds  to  shave  him  with  a large 
wooden  razor,  or  saw-edged  cleaver.  The 
operation  is  artistically  and  quickly  done, 
though  not  delicately.  Then  the  barber 
or  his  assistants  grasp  the  victim  by  the 
legs  and  dump  him  over  backwards  into 
the  canvas  tank,  where  he  is  instantly 
seized  by  the  two  attendants  who  have 
been  waiting  for  him,  and  by  whom  he  is 
soused  three  times  under  water.  If  the 
initiate  takes  his  sousing  philosophically 
and  does  not  struggle,  the  immersions 
are  quickly  over,  and  he  is  released  and 
allowed  to  scramble  out  of  the  tank  amid 
the  laughter  of  the  lookers-on.  If  he 
put  up  a resistance,  however,  all  the 
worse  for  him.  The  two  attendants  have 
been  selected  for  their  ability  to  accom- 
plish what  they  are  expected  to  do.  Re- 
sistance is  futile,  therefore,  and  only 
prolongs  the  infliction. 


The  first  victim  out  of  the  way,  the 
next  is  brought  forward,  to  undergo  the 
same  treatment,  and  so  on  until  the  list 
is  completed.  The  king  and  court  after- 
ward take  their  leave,  first  having  held  a 
reception  during  which  they  welcome  the 
initiates  and  wish  the  captain  a prosper- 
ous voyage. 

Ladies  among  the  passengers  are  usu- 
ally exempt  from  th^  ceremonies  attend- 
ing the  crossing  of  the  equator,  but  occa- 
sionally some  of  them  elect  to  be  initi- 
ated. These  self-chosen  victims  there- 
upon undergo  the  same  treatment  allotted 
to  the  male  contingent,  but  it  is  usually 
noticeable  that  the  royal  barber  and  his 
associates  do  not  handle  them  with  any 
unnecessary  roughness. 

Upon  some  modern  passenger  steam- 
ships in  recent  years  that  have  been  en- 
gaged in  vacation  voyages,  the  passen- 
gers have  not  been  satisfied  with  the  old- 
time  observances  of  crossing  the  equator, 
and  have  introduced  some  modifications 
of  their  own.  These  are  usually  in  the 
nature  of  “horse-play,”  and,  while  they 
are  frequently  very  diverting,  they  are 
examples  of  spontaneous  gayety  rather 
than  any  real  part  of  this  unique  and 
time-honored  marine  pageant.  For  in- 
stance, upon  an  American  steamship 
which  has  made  voyages  through  the 
Panama  Canal  and  down  the  west  coast 
of  South  America,  passengers  had  the 
hose  laid  which  is  used  to  flush  down  the 
decks  of  the  ship,  and  went  about  with 
this,  seeking  unsuspecting  victims  upon 
whom  to  turn  a stream  of  water.  In 
this  pastime  they  did  not  give  their  vic- 
tims any  warning  or  any  opportunity  to 
prepare  for  the  infliction  by  a judicious 
selection  of  clothing.  They  caught  them 
as  they  were,  and  wherever  they  hap- 
pened to  be  on  deck — whether  asleep  in 
a steamer  chair,  alone  in  some  quiet  cor- 
ner absorbed  in  an  engrossing  book,  or 
in  a small  group  engaged  in  intimate 
converse.  All,  alike,  were  soused,  and 
all,  alike,  fled  shrieking  from  the  unex- 
pected drenching.  It  is  only  fair  to  say, 
however,  that  in  the  tropics  the  tempera- 
ture of  the  water  is  too  agreeable  to 
make  even  an  unexpected  drenching  ob- 
jectionable, and  when  all  are  subjected  to 
it  indiscriminately,  few  are  likely  to  take 
serious  offense  at  the  infliction. 
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Radio  Telephony 

By  ALFRED  N.  GOLDSMITH,  PH.D. 

Director  of  the  Radio  Telegraphic  and  Telephonic  Laboratory  of 
the  College  of  the  City  of  New  York 
ARTICLE  II 

(Copyright,  igij,  by  Wireless  Press,  Inc.) 

5-  (b)  CAUSES  OF  SPEECH  DISTORTION  IN  RADIO  TELE- 
PHONY.  In  radio  telephony  we  are,  of  course,  vitally  concerned  in  pre- 
serving faithfully  the  exact  quality  of  speech  from  the  speaker  to  the  ear 
of  the  person  receiving  the  message.  That  is,  the  wave  form  of  the  original 
sound  (as  shown  in  Figure  3 and  also  in  the  dotted  outline  in  Figure  6) 
must  be  in  no  way  distorted  in  transmission  and  reception.  This  requires 
considerable  care  in  the  various  stages  of  the  process  of  radio  telephony, 
as  will  appear  from  the  following  review  of  the  causes  of  distortion  and 
their  remedies. 

To  begin  with,  there  is  a type  of  distortion  which  may  be  termed  “fly 
wheel”  or  inertia  distortion.  It  arises  in  a fashion  which  can  be  made  clear 
from  a mechanical  analogy.  If  we  have  a fly  wheel  in  rapid  rotation,  there 
is  a marked  and  well-known  tendency  of  the  wheel  to  maintain  a constant 
speed  because  of  the  large  amount  of  energy  stored  in  its  rotating  mass. 
If  we  attempt  to  change  the  speed  of  the  wheel  very  greatly  in  an  ex- 
ceedingly brief  time,  we  shall  meet  with  almost  insuperable  opposition. 
The  “inertia  reaction”  of  the  wheel  will  be  very  marked.  If,  on  the  other 
hand,  we  attempt  to  change  the  speed  slightly  in  a considerable  longer 
time,  we  shall  find  the  task  a much  easier  one.  In  other  words,  the  fly 
wheel  resists,  markedly,  rapidly  recurrent  changes  in  its  speed  of  rotation 
but  permits,  fairly  well,  slow  changes  in  its  speed.  Of  course,  the  same 
effect  exists  with  any  mass.  If  we  attempt  to  start  and  stop  a heavily- 
loaded  freight  car  a thousand  times  per  second,  huge  forces  will  be  called 
into  play  if  the  to-and-fro  swing  of  the  car  is  appreciable.  If  we  attempt 
to  start  and  stop  the  same  car  only  once  per  second,  the  opposition  will  be 
but  a thousandth  as  great. 

The  application  of  this  principle  of  inertia  reaction  to  the  telephone 
transmitter  diaphragm  and  the  telephone  receiver  diaphragm  is  not  far  to 
seek.  It  is  clear  that  there  will  be  much  more  difficulty  in  getting  the  tele- 
phone diaphragm  to  respond  proportionately  to  the  higher  overtones  of  the 
human  voice  than  to  the  lower  pitched  components.  This  is  one  reason 
why  a high-pitched  voice  generally  fails  to  get  over  a telephone  line  with 
complete  satisfaction  to  the  listener.  We  may  say,  then,  that  the  telephone 
transmitter  diaphragm  smooths  out  the  high  overtones  of  the  voice,  with 
the  result  that  crisp,  clear  enunciation  is  in  part  lost.  The  obvious  remedy 
is  to  have  light  transmitter  diaphragms  without  much  pressure  on  them 
from  the  carbon  grains  behind  the  diaphragm.  We  arc  much  limited  in  the 
design  of  a transmitter  by  other  considerations,  so  that  it  is  generally  neces- 
sary to  use  the  normal  transmitter.  As  regards  the  receiver  diaphragm, 
there  have  been  made  a number  of  attempts  to  use  thin  small  sheets  for 
this  purpose,  and  it  has  been  noted  that  they  respond  much  more  readily 
to  the  present-day  500-cycle  spark  signals  than  did  the  older,  heavier  dia- 
phragm receivers.  On  the  other  hand,  it  is  desirable  to  avoid  receivers 
in  which  the  diaphragm  is  markedly  resonant  to  any  frequency  within  the 
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normal  range  of  speech,  else  this  frequency  will  be  relatively  exaggerated 
out  of  all  proportion  to  its  actual  magnitude.  The  result  will  be  an  ex- 
tremely annoying  “howling”  whenever  the  resonant  frequency  occurs  in 
the  speech.  ( 

There  is  another  possibility  of  a sort  of  “inertia”  distortion  due  to  the 
fact  that  the  radio  frequency  generator  (arc,  bulb,  alternator,  etc.)  will 
not  supply  sudden  violent  changes  in  output.  Consequently,  a similar 
smoothing  down  of  the  higher  overtones  will  occur  unless  the  radio  frequency 
generator  is  without  “electrical  inertia”  (that  is,  has  small  inductance;  ana 
also  is  operated  by  a powerful  generator. 

It  is  well  at  this  point  to  indicate  clearly  what  is  meant  by  “electrical 
inertia.”  The  behavior  of  an  ordinary  inductance  when  an  alternating  elec- 
tromotive force  (voltage)  of  various  frequencies  is  applied  at  its  terminals 
is  as  follows : The  current  which  passes  through  the  inductance  is  inversely 
proportional  to  the  frequency;  that  is,  the  inductance  acts  like  an  electrical 
mass  and  does  not  permit  the  ready  passage  through  it  of  the  higher  fre- 
quency currents.  It  is  to  be  noted  further  that  the  effect  of  a capacity  is 
exactly  the  opposite  in  that  it  exaggerates  the  passage  of  higher  frequency 


Figure  5. — Oscillogram  showing  distortion  when  range  of  linear  proportionality  is  exceeded 


while  relatively  retarding  those  of  lower  frequency.  This  is  the  basis  of 
ordinary  tuning,  which  is  nothing  more  than  balancing  the  choking  action 
of  an  inductance  at  a given  frequency  by  the  opposite  effect  of  a capacity. 

It  is  clear  enough  then  that  high  inductance  in  any  of  the  circuits  in 
which  speech  currents  flow  will  produce  an  objectionable  smoothing  out 
of  the  overtones  in  speech  so  that  the  speech  will  become  “drummy”  through 
the  ^exaggeration  of  the  basis  tones.  An  excess  of  capacity  in  any  speech 
circuit  will  exaggerate  the  overtones,  and  the  speech  will  become  “squeaky.” 
A little  practice  in  telephony  soon  enables  the  skilled  observer  to  tell  which 
type  of  distortion  he  is  getting. 

A smoothing-out  effect,  causing  drummy  speech,  is  also  obtained  when 
a highly  persistent  antenna  is  coupled  to  the  sustained  wave  generator  or 
when  a highly  persistent  receiver  secondary  is  coupled  to  the  antenna.  This 
is  due  to  the  fact,  first  shown  by  Bjerknes,  that  with  loose  coupling  a per- 
sistent secondary  will  not  follow  the  sudden  variations  in  the  primary  os- 
cillations except  with  a time  lag  and  diminution  in  the  abruptness  of  change. 
It  is  this  effect  which  has  led  Poulsen  and  others  to  use  entirely  aperiodic 
secondaries  in  their  radiophone  receiving  sets.  In  this  way,  the  persistency 
distortion  in  coupling  is  avoided,  though  at  the  cost  of  loudness  of  signal 
and  selectivity,  i.  e.,  freedom  from  interference  from  other  stations.  These 


Digitized  by 


Google 


322 


THE  WIRELESS  AGE 


February,  1917 


matters  will  be  further 
considered  under  re- 
ceiver design. 

A fairly  prolific 
source  of  speech  dis- 
tortion, or  rather 
speech  destruction,  is 
that  curiously  imper- 
fect instrument,  the 
carbon  microphone  as 
used  in  the  ordinary 
telephone  transmitter. 

This  has  been  shown 
by  de  Forest,  who 
states  that  when  speech 
from  an  ordinary 
transmitter  is  v e r y 
greatly  amplified,  it  is  Figure  6.— N on-linear  distortion 

found  to  be  fairly  teeming  with  crackling  and  hissing  sounds  caused 
by  small  local  arcs  or  mechanical  disturbance  effects  in  the  microphone. 
This  is  not  astonishing  when  the  nature  of  the  variable-resistance  carbon 
contact  is  considered.  The  alternative  suggested  by  de  Forest,  namely  the 
use  of  an  ordinary  Bell  receiver  as  a transmitter  of  the  induction  type  is 
feasible  only  if  one  is  willing  to  amplify  greatly  the  extremely  small  output 
of  such  a transmitter.  On  the  whole,  the  investigator  will  in  general  be 
bound  to  use  carbon  transmitters  with  small  currents  so  as  to  avoid  “pack- 
ing/' hissing,  and  other  disturbances. 

If  iron  cores  are  used  in  the  coils  of  transmitting  circuit  (e.  g.,  in  mag- 
netic amplifiers,  or  speech-controlled  frequency  doublers),  a further  dis- 
tortion will  arise  because  of  the  “saturation"  effect  in  the  iron.  That  is, 
iron  core  coils  do  not  have  a constant  inductance  at  all,  and  the  change  in 
their  inductance  is  particularly  marked  when  heavy  currents  are  passed 
through  the  coils  thus  saturating  the  iron.  An  interesting  example  of  the 
distortion  produced  in  a magnetic  amplifier  is  taken  from  E.  F.  W.  Alex 
anderson's  paper  in  the  April,  1916  “Proceedings  of  the  Institute  of  Radio 
Engineers."  The  lower  curve  of  this  figure  shows  an  oscillogram  of  the 
current  (amplified  speech  current)  passing  into  the  magnetic  controlling 
amplifier.  The  upper  curve  shows  resulting  voltage  of  the  controlled  radio 
frequency  alternator.  The  distortion  is  seen  to  occur  not  between  points  X 
and  F (corresponding  to  A and  B in  the  lower  curve)  but  between  points 
Y and  Z (corresponding  to  B and  C in  the  lower  curve).  That  is,  the  dis- 
tortion occurs  for  the  high  current  values  in  the  iron-core  amplifier  control 
winding  between  B and  C.  Of  course,  such  effects  are  avoided  by  working 
the  iron  on  low  field  density  so  that  the  flux  is  at  all  times  proportional  to 
the  magnetising  current  and  the  control  range  is  not  exceeded.  This  can  be 
accomplished,  though  sometimes  at  the  cost  of  great  amplification  and  large  output. 

It  will  be  noticed  that  in  discussing  the  saturated-iron  distortion,  we 
have  encountered  a case  of  non-linear  amplification,  and  resulting  distortion. 
Non-linearity  of  amplification  is  sufficiently  common  and  important  to  war- 
rant detailed  consideration. 

(c)  NON-LINEAR  AMPLIFICATION  AND  SPEECH  DISTOR- 
TION. Let  us  consider  again  an  ordinarv  phonograph  record  of  speech, 
and  let  us  suppose  that  the  record  in  question  is  to  be  “amplified"  mechan- 
ically. That  is.  we  wish  to  produce  a record  similar  in  all  respects  except 
that  the  up-and-down  ripples  in  the  groove  are  to  be  accurately  magnified 
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to  a definite  extent  in  their  vertical  dimension  but  their  length  is  to  remain 
unchanged.  Such  a record  would  produce  a sound  of  much  greater  loudness 
but  with  the  pitch  or  frequency  unchanged.  (We  are  here  referring  to  a 
vertical  cut  record,  of  the  cylinder  type.)  This  amplifying  procedure  would 
be  quite  satisfactory  if  the  mechanism  that  cut  the  new  record  always  fol- 
lowed the  original  record  accurately,  and  faithfully  multiplied  evety  vertical 
dimension  by  the  same  amount.  Then,  in  Figure  6,  the  new  record  would 
have  the  cross-section  of  the  dotted  line  in  the  figure.  If,  however,  the 
amplifying  mechanism  magnified  accurately  only  for  displacements  near  the 
axial  line  but  responded  disproportionately  feebly  for  portions  of  the  curve 
lying  at  considerable  distances  from  the  axial  line,  we  should  get  the  type 
of  distortion  shown  in  the  full  line  of  Figure  6.  It  will  be  seen  that  the 
overtones  are  blurred  at  the  upper  portion  of  the  curve,  which  is  accordingly 
labeled  “inaccurate/'  In  the  lower  portion  of  the  curve,  where  linear  pro- 
portionality is  obtained,  the  curve  remains  accurate.  The  whole  matter  is 
shown  in  a different  way  in  the  right  hand  diagram  of  Figure  6,  where  input 


In  Figure  8 is  shown  a sort  of  combination  effect  of  these  two,  which 
is  not  uncommon.  It  consists  of  a disproportionately  feeble  response  for 
small  excitations,  a proportional  response  for  moderate  excitations,  and  a 
disproportionately  feeble  response  for  great  excitations.  The  resulting  wave 
is,  as  will  be  seen,  accurate  only  for  moderate  values,  but  flattened  as  to 
overtones  near  the  axis  and  far  from  the  axis.  This  would  be  badly  blurred 
or  “muffled"  speech. 

It  is  quite  clear  that  we  should  use  linear  control  systems  in  the  radio- 
phone transmitter  and  linear  amplifying  systems  in  the  radiophone  receiver. 
With  the  magnetic  amplifier  for  transmission,  this  implies  lower  iron  field- 
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in  radio  telephony  now  than  in  wire  telephony  or  any  other  form  of 
communication,  a remark  which  recent  revelations  as  to  the  com- 
parative prevalence  of  official  "wire-tapping”  would  more  than  justify. 
Of  course,  any  wire  telephone  line  can  be  tapped,  and  with  remarkable  ease 
under  most  conditions.  At  one  time,  the  telephone  companies  judged  it 
necessary  to  maintain  wire  communication  from  New  York  to  Boston  over 
one  line  and  return  communication  from  Boston  to  New  York  over  another 


line  traversing  an  entirely  different  route  from  the  first.  In  this  way,  even 
the  adroit  interloper  would  hardly  be  likely  to  tap  more  than  half  a con- 
versation. As  a matter  of  fact,  the  drastic  expedient  suggested  was  not 
adopted  since  it  was  unnecessary  then  and  will  probably  continue  to  be  so. 
A combination  of  severe  laws  against  tapping,  and  an  efficient  corps  of 
radio  inspectors  would  practically  solve  the  problem,  at  least  in  communi- 
ties no  more  law-defying  than  those  of  the  United  States. 

As  an  illustration  of  the  ease  of  tapping  an  ordinary  (non-twisted, 
though  regularly  transposed)  telephone  line,  it  may  be  mentioned  that  there 
is  much  used  abroad  a simple  secondary  coil,  which,  when  placed  suitably 
near  the  line,  picks  up  ordinary  conversation  without  any  visible  physical 
connection,  premanent  injury,  or  other  trace.  Even  the  effect  on  the  trans- 
mission would  be  practically  infinitesimal. 

It  is  to  be  expected,  on  the  other  hand,  that  when  radio  telephony 
becomes  commercial  and  widespread,  we  shall  have  stringent  laws  against 
"listening-in”  on  commercial  wave-lengths,  and  these  laws  will  be  adequately 
enforced.  By  the  use  of  a number  of  modified  waves  or  by  other  technical 
methods  under  development  at  present,  unauthorized  "listening-in”  will  be- 
come exceedingly  difficult,  and  possible  of  attainment  only  by  persons  of 
expert  ability.  Such  persons,  however,  are  easily  known  and  can  be  super- 
vised in  their  activities;  much  as  is  now  the  case  with  excessively  skillful 
engravers  of  bank  notes.  In  fact,  systems  can  be  imagined  whereby  "listening- 
in”  would  be  futile  unless  the  listener  had  a code  combination  whereby  the  pecu- 
liar material  sent  could  be  automatically  re-converted  into  clear  speech.  This 
indicates  a possibility  of  complete  secrecy. 

In  short,  while  secrecy  in  radio  telephony  involves  more  inspection  than 
for  wire  telephony,  it  can  be  brought  to  the  same  or  even  a greater  degree 
of  certainty  by  technical  and  legal  measures. 


- -J 
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(e)  STRAY  INTERFERENCE  IN  RADIO  TELEPHONY.  One  of 

the  most  serious  outstanding  problems  in  radio  communication  is  the  elimina- 
tion of  atmospheric  disturbances  and  stray  electromagnetic  waves.  To  begin 
with,  under  normal  summer  conditions,  particularly  in  the  tropics,  the  effect 
of  strays  is  practically  to  prevent  stations  from  working  at  all,  part  of  the 
time.  Aside  from  the  six-to-one  to  ten-to-one  ratio  of  signal  ^strength  in 
favor  of  winter  time,  the  strays  complicate  the  problem  of  reliable  transmis- 
sion vastly.  As  a result,  most  radio  stations  work  with  a “factor  of  danger" 
rather  than  the  normal  engineering  “factor  of  safety."  Whereas  an  engineer 
will  normally  design,  for  example,  a bridge  so  as  to  stand  five  or  ten  times 
the  maximum  load  which  it  will  be  called  on  to  bear,  (that  is,  with  a factor 
of  safety  of  ten),  the  radio  engineer  is  unable  to  guarantee  transmission  over 
great  distances,  particularly  in  the  tropics,  without  the  use  of  exorbitant 
and  commercially  unprofitable  amounts  of  power.  The  result  is  that  a 
compromise  is  always  made  between  absolutely  reliable  service  (and  no 
profits)  and  moderately  reliable  service  on  a financially  feasible  basis. 

If,  however,  ninety  per  cent,  of  the  strays  could  be  eliminated  in  re- 
ception, the  effect  would  be  virtually  to  increase  by  ten  times  the  power  of 
every  transmitting  station  and  to  render  communication  entirely  reliable 
even  where  it  had  been  previously  fairly  uncertain.  It  has,  indeed,  been 
estimated  with  probable  correctness  that  in  the  absence  of  strays  (or  their 
practical  elimination)  communication  from  Germany  to  the  United  States 
could  be  carried  on  with  about  ten  kilowatts  in  the  antenna,  or  even  less. 
When  it  is  considered  that  at  present  a power  of  two  hundred  kilowatts  in 
the  antenna  at  Nauen  is  really  not  always  sufficient,-  the  importance  of  stray 
elimination  is  made  increasingly  evident. 

Radio  telephony  has  one  great  advantage  over  radio  telegrapy  in  the 
matter  of  stray  elimination.  It  is  well  known  that  speech  can  be  carried 
on,  after  a fashion,  even  under  very  serious  difficulties;  for  example,  in  ex- 
tremely noisy  localities.  The  ease  in  understanding  speech  under  such  con- 
ditions is  due  particularly  to  our  lifelong  practice,  since  it  is  rather  unusual 
(in  cities  at  least)  to  carry  on  speech  under  conditions  of  even  approximate 
silence.  Then,  too,  there  is  what  may  be  termed  the  “assistance  of  context." 
By  this  is  meant  the  ability  of  the  average  listener-in  “filling  in"  lost  words 
in  a conversation  by  judging  what  word,  placed  in  the  gap,  would  give 
sense  to  the  entire  sentence.  This  assistance  is  much  greater  than  is  usually 
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believed,  as  can  be  easily  shown  by  the  common  experience  in  listening  to 
names  over  a telephone.  Whereas,  ordinary  conversation  is  carried  on  over 
normal  telephone  lines  without  any  particular  difficulty,  the  moment  names 
or  figures  (that  is,  material  lacking  assisting  context)  are  given,  great  diffi- 
culty is  experienced  and  the  percentage  of  errors  rises  markedly. 

There  is  no  doubt,  therefore,  that  understanding  a telephone  conversa- 

tion  through  comparatively  heavy  strays 
is  a simpler  achievement  than  taking 
down  telegraphic  signals  under  the  same 
conditions. 

There  are  knovyn  to-day  a number  of 
methods  of  reducing  somewhat  the  dis- 
turbing influence,  of  strays.  The  chief  of 
these  are: 

( 1 ) Loose  couplings  between  antenna 
and  receiver. 

(2)  Sharp  tuning  with  circuits  of 
low  damping. 

(3)  Beat  reception  (generally  not  ap- 
plicable to  radio  telephony). 

(4)  Balanced  crystal  or  valve  detec- 
tors, which  prevent  excessive  crashes  of 
sound  reaching  the  ear. 

(5)  Dieckmann  electrostatic  shields  around  the  antenna. 

(6)  Special  methods  given  under  later  headings. 

The  first  three  of  these  methods  are  commonly  known.  A simple  circuit 
diagram  illustrating  the  balanced  valve  receiver  (as  due  to  H.  J.  Round  of 
the  Marconi  Company  of  England)  is  given  in  Figure  9.  Here  LC  is  the 
secondary  of  an  ordinary  receiver,  and  T a telephone  receiver.  The  two 
hot-electrode  rectifiers  (Fleming  valves)  V x and  V2  arc  connected  as  shown. 
The  batteries  B]  and  B2  serve 
not  only  to  light  the  filaments 
through  the  appropriate  con- 
trolling resistances  rx  and  r2 
but  also  to  provide  a supple- 
mentary potential  difference 
in  the  plate  circuits  through 
the  potentiometer  control  re- 
sistances Rx  and  R2.  It  is  well 
known  that  the  curve  connect- 
ing excitation  (that  is,  incom- 
ing signal  currtnt)  and  re- 
sponse (that  is,  rectified  cur- 
rent) depends,  in  these  vaives, 
on  the  supplementary  poten- 
tial in  the  plate  circuit.  Hence 
we  arrange  that  one  of  these 
valves  shall  have  a favorable 
value  of  this  potential,  giving 
it  high  sensitiveness  for  weak  signals.  This  will  be  valve  1\2,  and  its  sensitiveness 
curve  is  shown  in  Figure  10.  The  other  valve.  l\,  is  run  with  a low  supplemen- 
tary potential,  so  that  its  sensitiveness  for  weak  signals  is  very  low.  For  ex- 
tremely loud  signals,  however  (because  of  the  current  saturation  effect)  its  re- 
sponse is  no  greater  than  that  of  V.,.  It  will  be  noticed  that  the  valves  f \ and  V2 
are  connected  in  opposition  or  differentially  so  far  as  the  receiver  T is  con- 
cerned. Hence  weak  signals  will  be  readable,  since  l x will  not  neutralize  V2 


Figure  n. — Dieckmann  shielding  cage  for  stray 
reduction 


Figure  to. — Valve  characteristics  with 
different  auxiliary  potentials 
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in  this  case.  Strong  crashes  clue  to  strays  will  affect  both  valves  equally, 
and  hence  will  not  be  heard  in  T. 

An  alternative  scheme,  proposed  by  Dr.  L.  W.  Austin,  is  to  connect  a 
silicon-arsenic  detector  direct  between  antenna  and  ground  as  a shunt  to  the 
primary  of  the  inductive  receiving  coupler.  This  detector  is  claimed  not  to 
affect  weak  signals,  but  to  become  conductive  for  extremely  powerful  disturb- 
ances, thus  shunting  them  to  ground  and  protecting  the  ear  sensitiveness  of 
the  receiving  operator. 

A Dieckmann  electrostatic  shield  for  a flat  top  antenna  is  shown  in  Figure 
II.  The  purpose  of  such  a shield  is  to  prevent  the  electrostatic  field  of  the 
earth  or  of  the  atmosphere  from  reaching  the  antenna,  by  an  action  similar 
to  that  of  a Faraday  cage.  At  the  same  time,  the  shield  must  be  so  arranged 
that  the  incoming  electromagnetic  waves  can  pass  through  readily,  as  in  the 
case  of  a Hertzian  polarizing  parallel-wire  screen.  In  Figure.  II,  A is  the 
actual  antenna  with  its  down  lead  D . The  actual  shielding  wires  are  T and 
those  parallel  to  it.  The  wires  R and  those  parallel  to  it  are  merely  equalizing 
connections,  and  include  inserted  resistances  so  that  the  entire  shielding  sys- 
tem is  aperiodic;  that  is,  incapable  of  being  set  into  resonant  oscillation  by 
the  incoming  energy.  This  is  an  obvious  necessity.  The  shielding  system 
is  grounded  at  U through  a large  inductance  or  resistance.  In  practice,  Dieck- 
man  found  that  the  reception  was  louder  when  the  antenna  A was  shielded  than . 
when  it  was  not  (because  of  increased  capacity  when  the  shield  was  present). 
Naturally,  this  type  of  shield  protects  strictly  against  “static0  but  not  against  all 
strays,  since  distant  electromagnetic  waves  can  pass  through  it.  In  practice, 
however,  Dieckmann  found  it  to  be  of  marked  asistance  very  frequently,  a 
fact  since  verified  by  other  careful  investigators.  The  further  developments  in 
this  direction  will  be  considered  under  “reception.0 

The  Author  has  suggested  in  the  past  the  use  of  a completely  covered  an- 
tenna wire,  the  insulator  being  smooth  and  non-hygroscopic,  thus  preventing 
charged  air  and  water  particles  from  giving  their  charges  by  contact  to  the 
antenna,  with  the  resulting  disturbance  of  reception.  Such  a method  should 
be  of  assistance  at  times,  though  it  would  naturally  not  be  as  efficient  a pro- 
tection as  a Dieckmann  shield,  since  it  would  fail  entirely  to  guard  the  antenna 
against  aperiodic  sudden  changes  in  the  earth's  electrostatic  field. 

This  is  the  second  of  a series  of  articles  on  “Radio  Telephony 99  by  Dr.  Goldsmith,  an  cmi- 
nent  authority  on  the  subject.  Various  types  of  arc  generators  for  radio  telephony  will  be 
discussed  in  the  third  Paper,  to  appear  in  the  March  issue. 


A Summary  of  Dr.  deGroot’s  Paper 


Additional  details  regarding  the  paper 
on  “The  Classification  and  Elimination 
of  Strays,0  by  Dr.  C.  J.  deGroot,  head 
of  the  Radio  Service  in  Holland,  Dutch 
East  Indies,  which  was  presented  at  a 
recent  meeting  of  the  Institute  of  Radio 
Engineers  as  told  in  the  January  issue  of 
The  Wireless  Age,  are  contained  in  a 
summary  of  his  remarks.  The  paper  was 
read  by  Dr.  Alfred  N.  Goldsmith  and 
discussed  by  Messrs-  Weagant,  Arm- 
strong and  Alexanderson. 

Following  a general  discussion  of 
radio  versus  submarine  cable  telegraphy, 
Dr.  deGroot’s  paper  described  the 
work  of  the  radio  division  of  the  Dutch 
East  Indian  Service  The  wireless 


chain  installed  for  this  service  was  de- 
scribed in  considerable  detail,  and  the 
failure  of  the  original  contractor  to  pro- 
vide stations  covering  the  distances 
(which  would  have  required  six  to  eight 
times  the  actual  available  power)  was 
critically  considered.  The  choice  of  lo- 
cations of  stations  and  precautions 
against  earthquakes  was  also  discussed. 

The  paper  gave  a description  of  the 
origin  and  nature  of  strays  and  their 
classification  as  well  as  a number  of 
methods  for  their  elimination,  the  Ec- 
cles  theory  of  a tropical  thunder  storm 
origin  of  all  strays  in  this  connection  be- 
ing disproved.  There  was  a recital  also  of 
some  special  methods  of  reducing  strays. 
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Flashes  From  Five  Vessels  In 

Distress 

The  Powhatan’s  People  Rescued  Following  a Collision — Three 
Ships  Missing  after  SOS  Calls — The  Stranding 
of  the  Sumner 


WIRELESS  calls  for  aid  from  the 
steamship  Powhatan  following 
her  collision  with  the  British  tank 
steamship  Telena  early  in  the  evening  of 
December  13th,  in  Chesapeake  Bay,  near 
Norfolk,  Va.,  summoned  four  vessels  to 
the  scene  of  the  crash.  In  this  instance 
the  wireless  served  not  only  as  a means 
for  rescuing  the  pasesngers  of  the  Pow- 
hatan, but  also  to  provide  surgical  aid 
for  four  firemen  on  that  vessel  who  were 
injured  when  a boiler  burst  as  a result  of 
the  crash. 

The  Powhatan,  which  was  bound  for 
Boston,  had  only  been  out  of  Norfolk  a 
few  hours  when  the  collision  occurred. 
Her  promenade  and  boat  decks  were 
partly  cut  away  on  the  starboard  side, 
only  a strip  about  six  inches  in  width 
being  left  in  front  of  the  wireless  room. 
On  the  Powhatan  were  Senior  Marconi 
Operator  A.  F.  Bowers  and  his  assistant, 
O’Day.  Two  minutes  after  the  two  ves- 
sels had  crashed  together  the  captain  of 
the  Powhatan  called  Bowers  by  tele- 
phone and  directed  him  to  send  the  S 
O S,  giving  the  position  of  the  craft  as 
“three  miles  below  Thimble  Shoal  Light- 
house.” The  calls  were  answered  by  the 
coast  guard  cutter  Yamacraw  and  the 
steamships  Jamestown,  Jefferson  and 
Nantucket,  as  well  as  the  Virginia  Beach 
station. 

Meanwhile,  the  Powhatan  was  racing 
toward  Thimble  Shoals,  where  she  sank 
in  twenty-one  feet  of  water.  Her  upper 
works  were  not  submerged,  however,  and 
those  on  board  found  some  comfort  in 
this  fact.  The  Yamacraw  reached  the 
wrecked  ship  at  about  fifteen  minutes  to 
twelve  o’clock  and  took  off  the  passen- 
gers, conveying  them  to  Norfolk.  After 


the  injured  firemen  had  been  treated  by 
the  surgeon  from  the  Yamacraw  they 
were  placed  aboard  the  United  States 
hospital  ship  Solace  and  taken  to  Nor- 
folk. 

The  collision  worked  little  damage  to 
the  wireless  set  with  the  exception  of  the 
fact  that  one  of  the  braces  was  knocked 
off,  the  table  disjointed  and  wrenched 
loose  from  the  wall  and  the  battery  box 
displaced.  However,  part  of  the  Tel- 
ena’s  hull  cut  off  the  light  from  the  win- 
dow of  the  wireless  room  and  blocked 
the  doorway,  so  Bowers  moved  the  key 
and  the  telephone  receivers  to  the  smok- 
ing compartment,  adjoining. 

But  the  troubles  of  the  Powhatan’s 
company  were  not  yet  at  an  end,  for  on 
December  18th  a severe  northeast  storm 
swept  over  the  Chesapeake,  shifting  the 
pumping  machinery  and  large  iron  pipes 
on  the  main  deck  about  so  violently  that 
the  bulkheads  on  both  sides  were  broken. 
Immediately  the  vessel  began  to  ship 
water  over  the  main  deck,  the  latter  and 
the  lower  saloon  being  flooded.  Soon 
afterward,  she  sank  six  feet  farther  into 
the  sand.  As  the  night  wore  on  the  storm 
increased  in  fury  and  Bowers  wirelessed 
the  Yamacraw,  asking  her  to  come  again 
to  the  aid  of  the  Powhatan.  Thirty 
minutes  after  the  appeal  had  been  flashed 
the  seas  broke  into  the  wireless  room, 
causing  the  floor  to  collapse  and  sweep- 
ing away  the  contents  of  the  cabin  with 
the  exception  of  the  charging  panel 
which  was  screwed  to  the  bulkhead.  At 
half -past  two  o’clock  the  next  morning 
the  Yamacraw  arrived  on  the  scene  of 
the  wreck  and  stood  by  until  those  left 
on  the  Powhatan  had  been  taken  off  in 
lifeboats  and  transferred  to  the  coast 
guard  cutter. 
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“Help.  Our  position,  latitude  39 
(north),  longitude,  67  (east).”  This 
was  the  wireless  message  flashed  by 
A.  B.  Nickerson,  Marconi  operator  on 
the  steamship  Maryland,  150  miles  east 
of  Sandy  Hook,  at  fifteen  minutes  after 
twelve  o'clock  on  the  morning  of  Decem- 
ber 26.  The  appeal  was  picked  up  by 
stations  along  the  Atlantic  coast,  among 
those  which  received  it  being  the  Mar- 
coni station  at  Siasconset.  The  latter 
sent  out  a general  call  and  soon  the  coast 
guard  cutters  Seneca,  Acushnet  and 
Gresham  were  speeding  toward  the  dis- 
tressed ship. 

The  peril  of  the  situation  on  the  Mary- 
land was  revealed  by  the  following  wire- 
less which  came  from  the  vessel  about 
an  hour  after  the  first  appeal  had  been 
flashed:  “Engine  room  flooded  and  ship 
sinking  slowly.  Help  us.”  Word  was 
flashed  to  the  sinking  vessel  that  the 
Gresham  was  proceeding  at  full  speed 
to  the  scene  of  the  wreck. 

The  coast  guard  cutters  spent  many 
hours  in  combing  the  seas  in  search  of 
the  Maryland.  They  could  not  find  any 
trace  of  her,  however. 


The  Buenos  Aires,  bound  from  Bar- 
celona and  Cadiz  for  New  York,  was  700 
miles  from  the  Spanish  coast  on  the 
afternoon  of  December  4 when  she  re- 
ceived an  S O S call  from  the  Pio  I X, 
a freighter,  which  was  steaming  from 
New  Orleans  to  Valencia,  Spain.  An- 
other wireless  from  the  Pio  IX  said, 
“Have  sprung  leak.  Northwest  gale 
raging.  Danger  of  our  sinking.”  These 
appeals  sent  the  Buenos  Aires  speeding 
toward  the  position  given  by  the  sinking 
vessel  and  toward  morning  those  on  the 
rescued  ship  received  this  message : 
“Fires  out.  Wireless  on  auxiliary.  Ship 
helpless  in  trough  of  sea.” 

It  was  sunset  when  the  Buenos  Aires 
sighted  the  freighter  which  was  fast 
settling  in  the  seas.  The  weather  was 
too  rough  to  launch  boats  and  nine  of  the 
shipwrecked  men  made  their  escape  on 
rafts.  At  one  o'clock  in  the  morning 
came  a wireless  from  the  Pio  IX  saying, 
“We  are  sinking  fast.  Water  over  the. 
decks.  Goodby,”  and  when  daybreak 
arrived  there  were  no  signs  of  the 
wrecked  craft.  In  the  afternoon  the 
Buenos  Aires  received  a wireless  from 


a French  transport  that  she  had  picked 
up  a number  of  men  from  the  Pio  IX 
adrift  on  a raft.  From  the  information 
obtained,  it  is  believed  that  forty  persons 
were  lost. 


A newspaper  report  from  London 
says  that  the  American  bark  Manga  Re- 
va,  with  Marconi  Operator  George  A. 
Geare  on  board,  sent  out  a wireless  on 
November  19,  while  in  the  Atlantic 
Ocean  off  the.  coast  of  France,  saying, 
“Come  as  quickly  as  possible.  Am 
drifting  before  the  wind  with  no  boats.” 
This  message  was  received  by  the  Dutch 
steamship  Ryndam,  which  replied  that 
she  was  hastening  to  the  distressed 
craft.  The  Ryndam  also  wirelessed  the 
American  steamship  Rockingham,  which 
was  the  nearest  vessel  to  the  disabled 
craft,  to  steam  to  the  rescue  of  the  lat- 
ter. The  Rockingham  proceeded  direct- 
ly to  the  position  where  the  Manga 
Reva  was  supposed  to  be  and  the  Ryn- 
dam later  received  a message  from  the 
former  vessel  saying  that  she  could  not 
find  any  signs  of  the  distressed  craft. 
Both  the  Rockingham  and  the  Ryndam 
then  proceeded  on  their  voyages.  Before 
departing  the  Rockingham  sent  a wire- 
less saying  a French  auxiliary  cruiser  was 
looking  for  the  Manga  Reva. 


The  United  States  Army  transport 
Sumner,  bound  from  Panama  for  New 
York,  ran  hard  aground  on  the  beach  at 
Barnegat,  N.  J.,  during  a fog  on  the 
night  of  December  n.  Wireless  mes- 
sages conveyed  the  news  of  the  vessel's 
plight  to  New  York  City  and  the  cost- 
guard  cutters  Mohawk  and  Seneca  and 
several  steamers  started  to  her  assistance. 
All  of  the  passengers,  principally  army 
officers,  their  wives  and  children,  and  190 
enlisted  men,  232  in  all,  were  taken 
ashore  in  lifeboats. 


Wireless  signals  of  distress  from  the 
Swedish  steamer  Scandinavic,  three 
times  repeated,  and  the  last  call  very 
faint,  were  picked  up  on  January  19  by 
the  British  freighter  Star  Point,  her  of- 
ficers reported  upon  arrival  in  Boston 
from  Liverpool.  As  the  Scandinavic's 
calls  gave  no  position,  and  as  the  Star 
Point  at  the  time  was  battling  with  a 
gale,  no  attempt  was  made  to  reach  the 
distressed  vessel. 
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Besting  Typhoons  in  Oriental 

Waters 

How  the  Wireless,  in  a Race  against  Time,  Showed  That 
It  Was  Faster  Than  the  Wind 

By  D.  M.  Taylor 


WHEN  the  Pacific  Mail  liner  Korea 
steamed  away  from  San  Fran- 
cisco on  July  3,  1915,  I realized  that  we 
would  reach  the  island  Empire  of  Japan, 
pass  Formosa,  proceed  through  the 
China  Sea  and  voyage  up  and  down  the 
Chinese  coast  at  the  height  of  the  ty- 
phoon season,  the  bugbear  of  both  sea- 
men and  travelers  whose  business  makes 
it  necessary  for  them  to  undertake  a 
cruise  to  this  part  of  the  world  during 
the  months  of  July  and  August. 

For  the  benefit  of  the  uninitiated  it 
should  be  said  that  the  typhoons,  con- 
sisting of  strong  gales  of  wind  traveling 
at  the  rate  of  from  eighty-five  to  125 
miles  an  hour,  usually  originate  in  the 
mid-Pacific  and  speed  in  a westerly  or 
northwesterly  direction.  The  tornadoes 
are  generally  accompanied  by  heavy 
rains  and  mountainous  seas.  Frequently 
they  start  off  Guam,  the  Marianas,  or  in 
the  vicinity  of  the  Philippine  Islands, 
and  take  a northwesterly  path  across  the 
China  Sea,  spending  their  fury  on  and 
along  the  China  coast. 

During  the  typhoon  season  the  weather 
reports,  signals  and  storm  warnings  are 
watched  with  keen  interest  and  no  little 
anxiety  by  those  voyaging  in  the  storm 
zones,  much  of  the  peril  from  the  ty- 
phoons being  done  away  with  by  the  no- 
tices broadcasted  by  the  observatories  at 
Guam,  Marianas,  Manila,  Hong  Kong, 
Siccawei,  near  Shanghai,  and  Weihai- 
wei.  These  observatories  make  special 
observation  and  gather  data  on  the 
actions  of  typhoons. 

The  observatory  at  Manila,  which  is 
the  central  office  of  the  Philippine 
Weather  Bureau,  was  founded  in  1865 
by  the  Jesuit  Order,  trained  members  of 
which  are  enrolled  in  the  Civil  Service 
and  still  conduct  the  work.  It  is  a long- 
established  meteorological  and  astronom- 


ical institution,  being  noted  for  its  activ- 
ities in  connection  with  typhoons  and 
earthuakes.  The  Siccawei  Observatory, 
at  Shanghai,  which  is  also  conducted  by 
the  Jesuit  Fathers,  distributes  daily 
weather  reports  containing  special  data 
on  typhoons.  The  new  observatory  was 
built  in  1890,  supplanting  the  old  one, 
which  was  built  in  1870. 

Our  voyage  across  the  Pacific  was  un- 
eventful. We  arrived  at  Yokohama, 
Japan,  on  July  20th,  and  left  the  next 
day  for  Kobe,  which  port,  after  a three- 
day  stay,  we  left  for  Nagasaki,  arriving 
there  on  July  26th.  Crossing  the  Inland 
Sea  of  Japan,  we  touched  at  Nagasaki 
and  then  steamed  for  Manila.  After 
leaving  Japan,  we  received  daily  weather 
reports  which  are  sent  out  by  wireless 
broadcast  to  ships  at  sea.  This  weather 
service  is  rendered  free  by  most  of  the 
Government  wireless  stations  throughout 
the  Orient,  and  is  practically  the  same  as 
that  maintained  by  the  United  States 
Government  stations. 

For  several  days  previous  to  our  ar- 
rival in  the  typhoon  waters  tornadoes 
had  been  reported  from  various  weather 
observatories.  These  weather  warnings 
were  received  on  the  Korea  and  reported 
immediately  to  Captain  Nelson,  the  com- 
mander of  the  vessel. 

Leaving  Nagasaki,  southbound,  at  half 
past  four  o'clock  in  the  morning  on  July 
26th,  our  first  storm  warning  was  re- 
ceived four  hours  later.  It  told  of  a 
typhoon  moving  in  a northwesterly  di- 
rection. We  were  then  steaming  in  a 
southwesterly  direction  on*  our  regular 
course  from  Nagasaki  to  Formosa,  which 
would  make  us  skirt  the  Formosa  coast, 
pass  between  the  Island  of  Formosa  and 
Northern  Luzon  and  thence  proceed 
southward  to  Manila.  The  following 
morning  I received  a long  typhoon  re- 
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port,  containing  explicit  information  as 
to  the  whereabouts  of  the  storm.  Cap- 
tain Nelson,  therefore,  immediately  or- 
dered our  course  changed  somewhat  tn 
the  Southeastward  and  away  from  the 
Coast  of  Formosa. 

According  to  our  position  and  course 
and  the  position  and  direction  of  the 
typhoon,  we  were  bound  to  meet  and 
clash  if  we  continued  to  steam  on  our 
route  as  planned.  Therefore  we  were 
only  saved  passing  through  the  typhoon, 
accompanied  by  its  probabilities  of  dan- 
gers and  accidents,  by  the  timely  recep- 
tion of  the  wirelessed  warning. 

The  change  in  our  course  was  approx- 
imately 220  miles,  which  was  overcome 
by  steaming  behind  the  typhoon,  and  cut- 
ting across  to  Northern  Luzon,  thence 
southward  to  Manila.  The  distance  our 
ship  traveled  was  approximately  the 
same,  but  we  steamed  220  miles  away 
from  the  Formosan  Coast,  in  which  di- 
rection the  typhoon  was  directly  headed, 
thereby  escaping  it,  although  we  were 
compelled  to  ride  heavy  seas,  resulting 
from  the  cyclonic  storm  which  had  just 
passed.  This  typhoon,  which  was  one  of 
the  severest  experienced  in  many  years, 
swept  over  Shanghai  on  July  28  and  took 
a course  up  the  Chinese  coast,  causing 
widespread  death  and  havoc. 

Mention  should  be  made  in  conclu- 
sion of  the  excellent  accomplishments  of 
the  wireless.  On  the  Pacific  we  aver- 
ted 3,000  miles  every  night  and  while 
in  the  typhoon  zone,  at  the  height  of  ad- 
verse atmospheric  working  conditions, 
the  Korea's  daylight  communications 
averaged  400  miles  with  Shanghai 

(CFS).  The  night  communications 

averaged  900  miles  with  Corregidor 

(WVN),  Manila  Bay,  the  Philippines, 

and  we  also  worked  Hong  Kong  (VPF), 
650  miles  awav,  through  heavy  static. 

Such  is  the  recital  of  my  voyage  on 
the  Korea  through  the  typhoon  zone.  Al- 
though it  is  not  filled  with  exciting  inci- 
dents it  exemplifies  at  least  one  fact — 
that  wireless  travels  not  only  with  the 
speed  of  a flash  of  lightning  but  is  also 
faster  than  the  wind. 


The  new  illuminating  system  for  the 
Statute  of  Liberty  was  inaugurated  re- 
cently, President  Wilson  operating  a 
searchlight  signal  by  wireless. 
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The  Wireless  Age  is  the  best  maga- 
zine on  wireless  that  I have  ever  seen. 
There  are  one  or  two  others  which  claim 
to  be  an  authority  on  this  subject,  but 
they  do  not  compare  with  yours. 

L.  A.  Kern,  Illinois . 

I renewed  my  subscription  to  The 
Wireless  Age,  because  it  is  so  valuable 
in  quality. 

L.  Baker,  New  York . 


Four  months'  trial  have  convinced  me 
that  I cannot  do  without  it.  (The 
Wireless  Age.) 

J.  Vanderveer,  Michigan. 

It  (The  Wireless  Age)  has  in  it  all 
and  more,  things  that  go  to  make  a fine 
magazine. 

C.  H.  Pickett,  Wisconsin. 


It  (The  Wireless  Age)  is  the  last 
word  in  wireless. 

P.  M.  Bungart,  New  York. 


Purely  from  an  experimental  and  sci- 
entific standpoint,  I enjoy  the  Age  very 
much.  The  “Queries  Answered"  col- 
umns afford  splendid  information. 

W.  T.  Gravely,  Virginia. 


The  Wireless  Age  is  a dandy  maga- 
zine. 

Lawrence  Fitzpatrick,  California. 


I have  tried  almost  every  so-called  ra- 
dio magazine  published,  but  none  are  as 
complete  as  The  Wireless  Age.  No 
amateur  should  be  without  it.  This  is  the 
view  of  my  friends,  and  I would  just  as 
soon  stop  radio  work  as  stop  taking  The 
Wireless  Age 

Anthony  L.  Weber,  Illinois. 


I take  great  interest  in  The  Wireless 
Age.  I have  volumes  I and  II  bound, 
and  consider  them  a valuable  addition  to 
my  library.  Adolf  Seebe,  Texas. 


The  National  Amateur  Wireless  Asso- 
ciation is  a wonderful  organization,  do- 
ing wonderful  things.  The  Monthly 
Service  Bulletin  is  full  of  interesting 

feature^  Lby  Google  . 

George  E.  Beecher,  Massachusetts. 


A Word  From  a Rip  Van  Winkle  of 

Wireless 

By  CLYDE  JAMES  APPLEGATE 

THE  original  Rip  Van  Winkle  has  of  business  in  the  near  future,  as  the 
nothing  on  me,  although  I have  newspapers  had  predicted, 
only  been  asleep  for  eleven  years.  I was  interested.  As  a telegrapher,  I 

Wonders  upon  wonders,  what  a reve-  did  not  wish  to  awaken  some  morning 
lation  to  a pioneer  in  the  wireless  world ! and  find  myself  out  of  a position.  So  to 
I dare  say  that  nine  out  of  ten  read-  keep  pace  with  the  times,  I went  to  the 
ers  of  this  article  cannot  data*  their  ex-  State  Street  address.  I found  that  an- 
perience  back  to  the  year  1902,  when  I other  station  had  been  erected  on  Staten 
entered  this  wonderful  field.  I contin-  Island,  and  when  weather  conditions 
ued  in  it  until  1905.  I have  been  asleep  were  good,  the  distance  of  possibly  three 

since  that  time,  so  far  as  advancements  miles  could  be  spanned  and  messages  ex- 

are  concerned.  You,  on  the  other  hand,  changed  between  the  two  offices  by  re- 
are  all  familiar  with  the  present,  there-  peating  the  same  word  three  or  four 
fore  I will  deal  with  the  state  of  art  times.  This  made  it  look  hopeful  for 
previous  to  1905.  ' the  commercial  companies,  for  a few 

My  credentials  first.  Read  the  ac-  years  anyway, 
companying  letter  from  the  Chief  Signal  The  headphones  were  placed  to  my 
Officer  of  the  United  States  Army,  and  ears  and  a sizzling  noise  greeted  me;  it 
observe  the  date.  sounded  like  someone  dropping  water 

My  attention  was  first  attracted  to  into  hot  grease.  I could  not  read  a let- 
wireless  when  working  for  the  Postal  ter,  yet  Staten  Island  was  sending  good 

Telegraph  Company  in  New  York  City,  Morse,  I was  told.  I shook  my  head 

by  a very  small  article  in  one  of  the  skeptically,  saying  that  it  sounded  like  a 
dailies;  it  referred  to  experiments  being  ham  sizzling;  I was  not  accustomed  to 
carried  on  in  a small  office  located  on  the  single  stroke. 

the  roof  of  a building  on  State  Street,  After  several  visits  to  this  glass  house 
that  city.  It  simply  stated  that  a man  way  up  on  the  roof  I managed  to  read 
was  working  with  a mysterious  electrical  the  signals ; and  no  wonder,  for  each 
wave  which  he  would  flash  out  into  word  was  repeated  several  times! 
space;  this  same  signal  could  be  picked  One  day  I heard  a noise  that  did  not 
up  at  a great  distance  through  the  aid  resemble  the  familiar  spark;  this  one 
of  a wonderful  machine  which  would  be  punctuated  the  air  similar  to  the  way  a 
affected  by  the  impulse,  wire  connec-  period  looks;  I was  told  that  this  was 
tions  being  unnecessary  between  the  two  the  Marconi  system,  and  that  he  used 
points.  continental  code  altogether.  I was  not 

The  item  passed  from  my  mind,  familiar  with  this  at  that  time,  so  what 
along  with  other  seeming  impossibilities  passed  through  the  air  was  as  Greek  to 
which  had  been  printed  to  interest  the  me. 

public;  but  later  the  papers  printed  a Rut  the  wireless  ether  wave  had  me 
flaring  announcement  that  started  the  in  its  grasp,  and  when  an  officer  in  the 
entire  world  thinking:  Marconi  had  Signal  Corps  informed  me  that  the  Gov- 
flashed  the,  letter  S across  the  Atlantic  ernment  was  experimenting  with  the  new 
Ocean!  From  this  date,  wireless  was  communication  method,  and  that  the 
current  news ; but  no  companies  started  chances  for  experience  and  advancement 
handling  commercial  work  which  was  to  would  be.  excellent,  I enlisted,  for  it  was 
put  the  telegraph  companies  entirely  out  evident  that  if  Uncle  Sam  took  the  mat- 
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ter  up  he  would  not  stop  this  side  of 
success;  besides,  I would  be  able  to  dig 
into  the  very  heart  of  those  mysterious 
instruments. 

My  enlistment  took  place  October  15, 
1902;  now  read  the  date  on  that  letter 
again  and  see  if  I did  any  digging!  Re- 
member, I said  that  Staten  Island  was 
about  three  miles  distant  from  State 


just  as  I have,  as  to  how  it  happened. 

A motor-generator  of  500-volt  capac- 
ity, a small  oil  transformer,  four  leyden 
jars,  a key  with  the  contact  points 
emersed  in  oil,  and  two  pieces  of  brass 
made  into  a spark-gap,  made  up  the 
sending  side.  A sewing  needle  drawn  by 
a spring  against  two  pieces  of  aluminum, 
two  sheets  of  tinfoil  between  oil  paper 


lass  Private  Clyde  J.  Applegate, 


Signal  Corpo,  U 


Signal  Corps  Post,  Fort  IVor,  Virginia 


excellent  services  performed  by  you  in  connection 


the  establishment  and  operation  of  the  wireless  tel' 


graph  stations  at  Fort  HancocK  and  Fort  radcwor 


Very  respeo 


signal  corn 


Assistant 


The  letter  which  the  author  of  this  article  received,  referring  to  his  excellent  work  as  a 

wireless  man 


Street;  that  letter  refers  to  Fort  Wads- 
worth and  Fort  Hancock,  which  are 
twenty-two  miles  apart.  Listen  to  what 
instruments  this  achievement  was  ac- 
complished with,  and  you  will  marvel 


two  by  four  inches,  an  induction  coil  the 
size  of  a sewing  machine  bobbin,  topped 
off  by  a pair  of  head  phones — that  was 
the  receiver. 


The  aerial,  or  “harp,”  as  it  was  called 
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in  the  early  days,  was  made  from  two 
strands  of  electric  light  drop  cord, 
separated  by  short  spreaders;  it  extend- 
ed from  the  top  of  a fifty-foot  mast 
down  to  the  insulator  leading  into  the 
station.  The  aerial  gave  me  more  trou- 
ble than  anything  else  at  the  Wadsworth 
test. 

L.  E.  Harper,  stationed  at  Hancock, 
who,  by  the  way,  is  still  in  the  Govern- 
ment wireless  corps  and  a master  elec- 
trician, would  call  Wadsworth  hour 
after  hour;  I could  not  hear  a vibration 
nor  could  he  receive  my  signals,  but 
both  of  us  could  hear  a station  which 
had  been  located  at  Coney  Island,  so 
we  used  this  station  as  a relay. 

Finally,  one  day  I took  a pair  of 
strong  glasses  and  went  high  upon  an 
embankment,  back  of  which  the  large 
disappearing  guns  were  located,  and 
looked  longingly  toward  Hancock;  as  I 
turned  toward  my  station  I discovered 
that  the  top  of  my  mast  was  below 
where  I stood.  It  gave  me  an  idea;  I 
cannot  say  what  inspired  me,  but  I 
hooked  up  the  small  receiving  set  de- 
scribed, and  ran  up  a single  strand  of 
wire  on  the  flag  staff,  which  was  on  the 
high  embankment.  When  the  head- 
phones were  placed  upon  my  ears  I 
could  hear  Harper  calling! 

One  mystery  was  solved,  and  just  by 
accident  too,  for  we  did  not  think  about 
“in  the  clear”  those  days.  An  additional 
length  of  pole  was  spliced  onto  the  fifty- 
foot  mast,  and  then — day  of  all  days — 
communication  was  established. 

A newspaper  article  stated  that  two 
forts  were  bombarding  each  other  with 
wireless  messages — and  we  were.  I can 
honestly  say  that  I was  the  proudest  per- 
son on  earth ; and  my  partner,  Harper — 
well,  he  just  hugged  himself.  Think  of 
it  readers:  all  of  this  enthusiasm  over 
a twenty-two  mile  wireless  achieve- 
ment ! 

At  this  time  very  few  steamers  had 
wireless  apparatus  on  them  for  other 
than  experimental  purposes.  I well  re- 
member the  first  message  I ever  read 
sent  for  a steamer;  she  was  the  Cromo, 
from  New  York  bound  to  Havana,  and 
on  board  were  Major  Harrison  and 
Miss  Alice  Roosevelt.  The  telegram 
was  going  to  the  President  from  his 
daughter.  Harper  and  I got  it,  but 


the  operator  at  the  Coney  Island  sta- 
tion had  lost  the  pace  of  the  Cromo 
operator,  who  seemed  nervous  and  in  a 
hurry  to  get  his  business  off  before  he 
got  out  too  far ; in  part  the  mis- 
sive read : “Going  at  fifteen  knots. 

Weather  beautiful.”  Another  read : 
“Left  my  keys  on  desk,  take  charge  un- 
til my  return.”  Right  here  the  real  value 
of  wireless  presented  itself  to  me. 

The  United  States  Government  saw  in 
wireless  an  auxiliary  to  the  cable  laid 
between  Port  Safety,  which  is  twenty- 
two  miles  east  of  Nome,  Alaska,  and 
St.  Michaels,  which  lies  112  miles  across 
a comer  of  Behring  Sea.  Each  year 
when  the  ice  would  “go  out,”  it  would 
take  the  cable  with  it  and  this  would 
mean  months  of  delay  to  the  telegraph 
business  of  Nome,  which  was  becoming 
a very  important  point. 

So  it  was  decided  to  give  wireless  a 
test  across  this  stretch  of  unruly  tele- 
graph outlet  to  the  outside  world.  The 
same  location  for  the  station  at  Port 
Safety  was  decided  upon,  owing  to  the 
fact  that  the  engineers  thought  that  a 
high  hill  known  as  Cape  Nome,  eight 
miles  west  of  Safety,  would  interfere 
with  the  ether  wave  in  its  passage  be- 
tween St.  Michaels  and  Nome.  Later, 
this  theory  was  found  to  be  groundless 
and  the  station  was  moved  to  Nome. 
Height  of  mast  was  taken  into  consider- 
ation and  212  feet  was  the  altitude  de- 
cided upon.  Three  lengths  of  Oregon 
pine  stepped  together  gave  the  desired 
measurements. 

The  proposition  which  presented  it- 
self then  was,  just  how  these  monster 
sticks  could  be  transported  from  Seattle 
to  Northland;  for  there  were  to  be 
twelve  in  all,  as  a double  mast  was  con- 
templated to  overcome  the  tendency  of 
the  aerial  wires  to  wrap  themselves 
around  the  single  pole. 

The  steamer  Tacoma  took  the  contract 
to  tow  them,  and  I recall  the  cap- 
tain’s remark  after  his  journey:  that  he 
had  to  cut  this  raft  adrift  several 
times  during  storms,  or  it  would  have 
foundered  his  vessel. 

On  account  of  our  success,  Harper 
and  I were  sent  with  a detail  of  five  men 
each  to  worry  out  the  puzzling  question 
of  hurling  a signal  112  miles!  Remem- 
ber that  this  was  in  1903. 
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I was  assigned  to  Port  Safety,  and 
when  we  six  soldiers  were  landed  upon 
its  barren  sands  the  sight  was  anything 
but  inspiring.  It  was  in  September  and 
the  masts  were  partly  erected.  We 
could  see  but  one  house,  the  old  galvan- 
ized cable  station  which  consisted  of  but 
two  rooms.  The  six  of  us  with  our 
equipment  took  possession;  we  were  in- 
formed that  a house  was  being  unload- 
ed for  us.  It  proved  to  be  a portable 
one,  such  as  are  used  at  summer  re- 
sorts ! 

My  heart  held  misgivings  when  the 
engineer,  who  was  erecting  the  masts, 
laughingly  observed,  as  he  pointed  at 
the  pile  of  sections : “That  house  will  be 
pleasant.  It  only  gets  sixty  below  up 
here.” 

I pictured  the  man  who  had  ordered 
this  house  sent  up  to  Alaska,  seated  in  a 
deep  leather  chair  enjoying  a cigar.  He 
was  looking  at  the  photographs  of  a 
portable  house  catalogue,  and  estimating 
advantages  in  quick  construction. 

Strange  to  say,  though,  after  this 
house  was  lined  with  building  paper 
throughout,  and  well  banked  with  sand 
outside,  we  were  able  to  keep  very  com- 
fortable. in  the  coldest  weather,  so  my 
mental  vision  of  the  gentleman  in  Wash- 
ington eventually  was  kindlier. 

Our  first  night  in  that  iron  covered 
cable  house  was  a memorable  one.  It 
does  not  get  very  cold  at  this  point  in 
September — to  those  acclimated — but  to 
our  little  band  it  was  a most  miserable 
experience.  We  had  just  about  settled 
for  the  first  night  when  a dismal  howl 
sounded,  quickly  followed  by  others.  It 
was  the  mournful  wail  of  dogs,  and  to 
already  sickened  hearts  it  was  terrible  to 
hear.  One  of  the  boys  said  that  when  a 
dog  howled  it  was  a sign  that  death  was 
in  the  neighborhood,  or  would  be  soon. 
This  being  the  case,  there  were  enough 
of  these  howls  to  have  exterminated 
hundreds. 

After  about  an  hour  we  could  stand  it 
no  longer  and  decided  that  it  was  up  to 
us  to  justify  the  superstition  by  action. 
Several  skirmishes  were  held  and  day- 
light revealed  nine  dogs  stiff  on  the 
sands.  We  discovered  then  that  we  had 
to  pay  the  Eskimos  in  cold  rn  sh  for 
them,  and  this  was  a very  good  lesson 
as  to  the  value  of  a canine  in  Alaska. 


When  the  instruments  were  unpacked, 
no  oil-emersed  key  could  be  found.  Ley- 
den jars  were  absent,  a spark-gap  was 
also  missing.  The  latter  was  easy  to 
make,*  however,  and  battery  jars  were 
substituted  for  Leyden  jars.  A tele- 
graph sounder  with  a long  rubber  handle 
made  the  set  complete,  adding  a file  to 
keep  the  brass  points  clean. 

This  sounds  all  very  simple  and  easy 
to  the  reader,  but  remember  this  all  took 
place  in  Alaska,  twenty-two  miles  from 
nowhere.  Jars,  tinfoil,  brass  and  ma- 
chinery to  do  the  work  had  to  be  found. 
Nome  was  searched  for  several  days  be- 
fore suitable  material  was  located. 

A six-horsepower  gasoline  engine  was 
belted  to  a 500-volt  generator,  the  cur- 
rent running  through  a 20,000-volt 
transformer,  thence  into  the  crude  Ley- 
den jars. 

The  “harp,”  or  aerial,  had  thirty 
strands  of  No.  14  bare  copper  wire,  180 
feet  long,  swung  vertically. 

In  November  navigation  closed  and 
the  station  was  ready  for  the  try-out.  A 
certain  time  each  day  had  been  decided 
upon,  when  we  would  call  each  station. 
Day  after  day  the  chug-chug  of  the 
gasoline  engine  exhaust,  which  at  first 
caused  the  natives  to  dart  into  their 
igloos  in  fear,  was  the  only  vibration  I 
heard,  for  weeks  and  then  months.  Still 
no  answer  came  to  my  calls  for  St. 
Michaels. 

The  first  mail  which  arrived  by  dog 
team  over  the  snow  trail,  informed  me 
that  the  armature  had  been  burned  out 
at  the  Michael  station ; later  this  was  re- 
paired by  the  men  at  that  point,  a feat 
which  cannot  be  overlooked. 

Our  tests  were  made  by  taking  the  dog 
team  and  going  several  miles  from  Safe- 
ty, the  temperature  sometimes  standing 
at  forty  below.  A hole  would  be  chis- 
eled through  the  thick  ice  and  our 
ground  wire  dropped  into  the  water,  my 
little  home-made  receiver  (which  I will 
describe  later)  was  used,  and  an  aerial 
was  swung  from  a short  mast  fastened 
to  the  sled.  Tests  up  to  fourteen  miles 
proved  successful,  but  that  was  as  far 
as  we  could  get  until  the  following  sum- 
mer, when  new  instruments  were  sent 
up  to  replace  the  home-made  ones. 

A beautifully  constructed  instrument 

known  as  a MuTHiead rfesponder  had 
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been  sent  North  with  us  to  try  out.  This 
machine  registered  the  dots  and  dashes 
upon  tape;  ink  flowed  through  a small 
glass  syphon  which  was  fastened  to  a 
piece  of  metal  that  swung  backward  and 
forward  in  a magnetic  field.  A small 
wheel  turned  in  a rubber  cup  which  was 
filled  with  quicksilver;  the  wheel  revolv- 
ing caused  the  de-cohering.  The  aerial 
wire  was  attached  to  a jack-plug,  which 
fitted  into  a socket.  When  ready  to  re- 
ceive, the  plug  was  inserted,  and  when 
a vibration  passed  down  the  aerial  it 
would  cause  a bell  to  ring ; then  a 
switch  would  be  thrown  that  would  start 
the  tape  running.  The  syphon  would 
make  a quick  upward  movement  for  a 
dot.  For  a dash,  the  glass  tube  would 
dart  upwards  to  the  top  of  the  tape,  re- 
maining there  as  long  as  the  wave  con- 
tinued, then  drop  to  its  level.  This  in- 
strument worked  perfectly,  so  perfect 
was  its  action  in  fact,  that  when  the 
telegraph  sounder  in  an  adjoining  room 
would  click,  the  vibration  would  register 
on  the  tape.  The  slightest  electrical  dis- 
turbance registered,  so  this  machine  was 
a failure  in  the  wireless  world,  so  far 
as  I was  concerned. 

As  I remarked  before,  my  little  Wads- 
worth pet,  the  sewing  machine  needle 
receiver,  had  been  overlooked  by  the 
men  who  packed  the  instruments.  One 
had  to  be  made.  The  wire  from  a buzz- 
er and  telegraph  sounder  magnets  fur- 
nished the  material  for  the  induction 
coil.  Oil  paper  from  a cracker  box  and 
tinfoil  from  the  top  of  beer  bottles  made 
a fine  condenser.  The  cover  from  an 
aluminum  souvenir  collapsible  drinking 
cup  made  the  two  points  against  which 
a needle  was  sprung.  Binding  posts 
were  plentiful,  so  we  had  a Wadsworth 
receiver  once  again. 

One  evening  late  in  November,  as  I 
sat  at  my  table  amongst  my  instruments, 
after  a very  hard  day's  work  testing, 
my  head  dropped  forward  and  rested  up- 
on my  arms  which  were  crossed  upon  a 
mass  of  wire,  tools  and  experimental 
metal.  The  boys  had  gone  to  bed,  say- 
ing that  it  was  a shame  to  awaken  me. 
How  long  I remained  asleep  I cannot 
say,  but  suddenly  a shock  brought  me 
to  my  feet.  My  first  thoughts  were  that 
the  engine  had  been  started  and  some- 
one had  depressed  the  key.  I realized 


an  instant  later,  though,  such  was  not 
the  case,  for  all  was  quiet. 

I had  received  a severe  shock,  of 
this  I was  sure. 

I reseated  myself,  placing  my  arms 
as  before,  and  received  another  jolt 
that  made  me  flinch.  Finally,  I dis- 
covered that  my  arms  had  been  be- 
tween the  aerial  and  ground  wires  and 
that  static  had  done  the  work.  Tests 
made  by  putting  a piece  of  cardboard 
between  the  two  wires  proved  that  the 
impulse  was  so  strong  it  could  drill  a 
hole  through  the  card. 

Upon  going  outdoors  a most  beauti- 
ful sight  greeted  me.  The  Northern 
Lights  illuminated  the  heavens.  It 
seemed  that  the  strips  of  color  were 
ten  feet  broad,  and  so  vivid  in  them- 
selves that  it  seemed  as  if  I were  look- 
ing at  a painting.  The  static  continued 
strong  for  several  hours  and  grad- 
ually decreased  as  the  display  rapidly 
disappeared.  The  record  book  of  the 
Port  Safety  station  shows  data  on  the 
wonderful  freak,  under  date  of  Nov. 

15,  1903. 

In  the  consignment  of  new  instru- 
ments which  arrived  the  following 
summer  was  a helix,  in  the  center  of 
which  was  a spark-gap  and  around  it 
the  coils  of  wire  upon, which  the  clips 
for  tests  were  fastened  were  wound. 
Many  other  new  improvements  were 
laid  before  me ; they  were  all  pic- 
tures. 

The  aerial  was  now  cut  down  to 
about  fifty  feet  and  suspended  hori- 
zontally. A ground  made  from  gal- 
vanized iron  was  buried,  and  hundreds 
of  feet  of  chicken  netting  laid  upon  the 
sand. 

When  the  engine  was  started  for  the 
test  out,  and  the  key  was  depressed, 
high  above  the  crash  of  the  spark-gap 
came  the  howls  of  natives.  Looking 
through  the  window  one  could  see  hu- 
man figures  flying  over  the  level  sand. 
Several  Eskimos  watching  the  men  at 
work  on  the  outside  had  been  standing 
upon  the  chicken  neeting;  the  bottoms 
of  their  skin  boots  were  damp  and  the 
current  stirred  them  into  wonderful  ac- 
tivity— for  an  Eskimo. 

In  September,  1904,  communication 
by  wireless  telegraph  was  established 
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between  St.  Michaels  and  Port  Safety, 
Alaska.  The  achievement  was  her- 
alded with  delight  by  the  Nome  busi- 
ness men.  The  land  line  which  con- 
nected Safety  with  Nome  was  kept 
busy.  The  charges  were  $7.50  for  ten 
words  to  Seattle;  here  the  message 
would  be  turned  over  to  some  commer- 
cial company  and  their  additional 
charge  to  destination  would  be  added 
to  the  Government's  toll  charge.  It 
was  expensive,  but  that  was  a minor 
consideration. 

I could  relate  hundreds  of  incidents 
which  sorely  tried  our  little  band  of 
six  soldiers  during  those  long  dark 
days,  when  we  were  practically  isolat- 
ed from  all  white  persons ; suffice  to  say, 
that  although  fed  well  and  warmly 


housed,  we  passed  an  eight  months' 
nightmare  while  navigation  was  closed. 

In  October,  1904,  I left  for  Caldez, 
going  then  to  San  Francisco  on  ac- 
count of  an  affection  of  the  eyes,  which 
led  to  my  discharge  in  March,  1905. 

At  that  time  I went  out  of  the  wire- 
less world  altogether. 

A few  days  ago  a wireless  magazine 
was  read  to  me.  Its  contents  awed  me 
and  the  names  of  up-to-date  instruments, 
the  terms  and  the  indications  of  the  de- 
velopments of  the  art  caused  this  article 
to  be  written.  For  somehow  I feel 
proud  that  I was  in  wireless  in  its  early 
days,  and  I like  to  think  at  that  time  I 
did  some  little  bit  toward  the  beginning 
of  radio,  which  I feel  has  only  started 
its  wonderful  career. 


The  Camp  of  The  Junior  Naval  Reserve 

By  Cadet  Francis  Scallon 


Camp  Dewey,  illustrated  in 
the  accompanying  views,  was  in- 
stituted with  the  purpose  of 
founding  a merchant  marine 
school  in  the  vicinity  of  New 
London,  Conn.  Before  com- 
mencing the  camp,  it  was  under- 
stood that  tents  were  to  be  pro- 
cured from  the  U.  S.  Marine 
Corps  and  boats  for  the  nautical 
instruction  were  promised  by  the 
Secretary  of  the  Navy.  The  lat- 
ter official  was  very  cordial  and 
seemed  to  show  great  interest  in 
the  camp ; later,  however,  he  was 
unable  to  keep  his  promises  as  to 
assistance.  The  Executive  Com- 
mittee of  the  Junior  Naval  Re- 
serve, although  discouraged,  did 
not  hesitate  to  procure  funds  for 
the  necessary  equipment.  On  ac- 
count of  the  large  expenditure 
for  equipment,  tents  and  arms, 
the  wireless  outfit  purchased 
was  not  all  that  it  should  have 
been. 

When  the  camp  opened,  July 
IS,  1916,  cadets  who  had  ex- 
perienced military  training  were 


Receiving  wireless  messages  over  the  phone  at 
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Lieutenant  E.  N.  Cochran , D.  R.  C.,  U.  S.  Navy,  telephoning  wireless  messages  to 
Headquarters,  Camp  Dewey 


designated  as  acting  cadet  officers. 
Owing  to  the  lack  of  instructors, 
the  courses  promised  in  astronomy, 
Spanish,  history  and  geography  could 
not  be  accomplished,  so  most  of  the  time 
was  employed  in  laying  a good  founda- 
tion of  military  instruction. 

Three  cadets  from  the  office  boy  staff 
of  the  Marconi  Wireless  Telegraph  Com- 
pany had  charge  of  the  wireless  situation 
and  with  a great  deal  of  labor  erected 


spars  for  the  receiving  wires  and  installed 
their  instruments.  These  young  men  al- 
so ran  the  field  telephone  system  around 
the  post  of  the  wireless  station.  One  was 
installed  at  the  kitchen ; one  at  the  Com- 
mandant's office  and  one  at  the  wire- 
less station.  All  the  work  at 
Camp  Dewey  was  done  by  the 
poorer  cadets,  and  as  a matter  of 
fact  was  completed  by  the  fatigue 
work  of  the  boys. 


CHIEF  SIGNAL  OFFICER  SCRIV- 
EN  RETIRED 

Secretary  Baker  has  granted  applica- 
tion for  retirement  of  Brigadier  General 
George  P.  Scriven,  chief  signal  officer  of 
the  United  States  army,  to  be  effective 
February  14.  General  Scriven  has  been 
in  the  service  since  1874,  when  he  was 
appointed  to  the  Military  Academy  from 
Pennsylvania.  He  probably  will  be  suc- 
ceeded by  Lieutenant  Colonel  George  O. 
Squier,  acting  assistant  chief  signal  offi- 
cer and  now  in  charge  of  the  aviation 
service. 


Using  the  SOS  In  War  Stratagem 

A despatch  from  Amsterdam  says  that 
German  submarines  are  now  sending  out 
SOS  wireles  signals  to  lure  British 
vessels  to  destruction.  The  Telegraaf 
declares  that  it  learned  from  an  officer 

N 

of  a large  steamer  of  an  important  Dutch 
line  that  while  on  a voyage  from  the 
Dutch  East  Indies  he  received  while  in 
the  Bay  of  Biscay  an  S O S message.  The 
ship  immediately  rushed  to  the  place  in- 
dicated, and  found  a German  submarine 
which  was  not  in  distress. 
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NEWS  OF  DEWEY'S  DEATH 
BROADCASTED  BY  WIRELESS 

Admiral  George  Dewey,  the  victor 
of  Manila  Bay  and  by  priority  of  grade 
the  ranking  naval  officer  of  the  world, 
died  at  his  home  in  Washington  at 
5:56  o’clock  in  the  afternoon  of  Jan- 
uary 1 6th,  at  the  age  of  79,  after  an 
illness  lasting  six  days. 

The  President  and  Secretary  Daniels 
were  notified  at  once,  and  the  news 
was  flashed  by  wireless  to  American 
naval  vessels  and  stations  all  over  the 
world.  The  message  carried-  orders 
that  all  flags  be  half-masted. 

President  Wilson  gave  out  this 
statement : “The  whole  nation  will 

mourn  the  loss  of  its  most  distin- 
guished naval  officer,  a man  who  has 
been  as  faithful,  as  intelligent,  and  as 
successful  in  the  performance  of  his 
responsible  duties  in  time  of  peace  as 
he  was  gallant  and  successful  in  time 
of  war. 

“It  is  such  men  that  give  the  ser- 
vice distinction,  and  the  nation  a just 
pride  in  those  who  serve  it.” 

To  pay  sufficient  tribute  to  the  mem- 
ory of  America’s  naval  hero  is  a task 
taxing  the  resourcefulness  of  the  most 
talented  obituary  writer.  When  we 
Americans  are  in  a patriotically  boast- 
ful mood  and  disposed  to  claim  most 
for  ourselves,  we  imagine  a being  su- 
premely capable,  competent,  resource- 
ful, master  of  every  emergency,  quiet, 
unassuming,  before  whom  difficulties 
flee  in  rout,  and  we  call  this  imaginary 
character  typically  American,  as  one 
journalist  has  remarked.  Well, 
George  Dewey  was  that  man  in  real 
life.  He  lived  to  be  an  octogenarian, 
and  in  eight  decades  he  never  did  any- 
thing that  was  not  well  and  completely 
done,  done  quickly,  quietly,  and  con- 
summatelv ; there  never  was  a rough 
edge  work.  ’ Whether  he  dealt  with 
men  or  things  or  events,  whatever  he 
did  was  done  in  the  least  possible  time, 
with  the  least  possible  noise,  and  with- 
out leaving  any  room  for  argument 
about  the  method  or  the  result. 

At  twenty-six,  taking  the  crew  off 
the  sinking  Mississippi  at  Port  Hud- 
son under  a hot  fire  and  twentv-five 
years  latpr  in  the  command  of  the 


Asiatic  Squadron,  with  war  at  hand, 
with  only  60  per  cent,  of  the  ammuni- 
tion with  which  the  Navy  Department 
should  have  supplied  him,  with  a Sec- 
retary of  the  Navy  who  was  too  busy 
with  Cuba  to  remember  that  there  was 
anything  going  on  in  Asia,  he  went 
ahead  without  orders  and  made  his 
own  arrangements  for  the  conduct 
of  the  war  on  and  off  that  continent. 
Before  Secretary  Long  had  given  him 
any  precise  information  about  the  prob- 
ability of  war  and  no  orders  of  any 
value,  he  had  picked  out  an  unknown 
spot  for  a coaling  base  and  had  ar- 
ranged for  supplies  enough  to  cover 
any  event. 

There  were  mines  in  Manila  Bay, 
but  useless  ones.  He  did  not  know 
whether  there  were  or  not,  but  he 
went  ahead  like  Farragut,  because  it 
was  the  only  thing  to  do.  The  Span- 
iards fired  more  shots  than  he  did, 
but  they  did  not  shoot  as  straight. 
That,  too,  he  could  not  know  in  ad- 
vance. He  paraded  up  and  down  in 
front  of  them  and  shot  them  to  pieces 
as  if  he  had  been  firing  at  a clay 
pigeon.  “You  may  fire  when  you  are 
ready,  Gridley,”  is  all  that  anybody  re- 
members of  any  speeches  he  made  dur- 
ing the  battle.  He  did  not  raise  his 
voice ; his  tone  was  that  in  which  he 
would  have  said,  “Give  me  my  hat.” 

After  the  battle  came  the  Germans, 
pro-Spanish,  destitute  of  sea-manners, 
interfering  with  his  blockade,  annoy- 
ing and  provoking  him  by  every  means 
in  their  power.  He  set  forth  his  de- 
mands to  Admiral  Von  Diederichs, 
with  a clarity  and  simplicity  that 
seemed  intended  for  the  understanding 
of  a six-year-old  child.  The  German 
disregarded  them.  Dewey  fired  a shot 
across  a German  bow.  Immediately 
one  of  Von  Diederich’s  officers.  Hintze 
by  name,  appeared  on  the  Olympia 
seeking  an  explanation.  It  was  what 
Dewey  wanted ; he  could  not  use  real 
language  to  an  Admiral  in  a note,  but 
to  a junior  and  in  a dialogue  he  could. 
What  he  said  contained  the  word 
“war,”  repeated  several  times.  Hintze 
went  back  indignant,  reported  the  con- 
versation faithfully,  and  Von  Diede- 
richs never  offended  again. 
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Commanding  Officer  Jr.  American  Guard 


Brigadier  General  George  Ratlibone  Dyer,  commanding  1st  Brigade, 
National  Guard,  N.  Y.,  was  placed  in  command  of  the  Junior  American 
Guard  on  December  5th.  In  accepting  the  presidency  of  that  organiza- 
tion General  Dyer  announced  that  he  would  be  very  active  in  promoting 
the  welfare  of  the  movement  to  create  a third  line  of  defense  for  the 
nation.  Signal  Corps  units  developed  along  the  lines  advocated  by  the 
National  Amateur  Wireless  Association  will  receive  the  full  co-operation 
of  the  Military  Committee  and  arrangements  are  now  being  made  to 
muster  in  those  units  which  are  uniformed  and  drilling  according  to 
army  regulations.  The  General's  record  of  military  service  appears  in 
the  accompanying  article 
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Brig.  Gen.  Dyer  in  Command  of 
Junior  American  Guard 


Commander  of  First  Brigade 
New  York  Militia  Named  as 
Successor  to  Late  General 
Zabriskie — The  New  Presi- 
dent’s Record  and  Views 


SIGNAL  Corps  enthusiasts  who  are 
drilling  or  organizing  various  units 
for  national  defense,  under  the  plan 
advocated  by  the  National  Amateur 
Wireless  Association,  have  signified 
their  intention  to  vigorously  cam- 
paign for  many  more  recruits,  as  a tes- 
timonial to  their  new  commanding  of- 
ficer, Brigadier  General  George  R. 
Dyer. 

General  Dyer  assumed  command  of 
the  Junior  American  Guard  on  Dec- 
ember 5th.  His  first  order  re-ap- 
pointed Major  William  H.  Elliott,  a 
vice-president  of  the  N.  A.  W.  A.,  Ad- 
jutant General  of  the  organization. 
This  order  added : “I  wish  to  express 
to  the  present  organization  my  ap- 
preciation of  the  loyalty  and  faithful- 
ness to  their  late  Commander,  Briga- 
dier General  Andrew  C.  Zabriskie,  and 
to  extend  my  sincerest  wishes  that  the 
future  development  will  be  continued 
along  the  same  efficient  lines.  Officers 
and  members  are  assured  hearty  co- 
operation from  headquarters,  and  care- 
ful consideration  will  be  given  to  all 
communications  directed  through  the 
proper  channels.” 

That  same  evening  the  Junior  Amer- 
ican Guard’s  new  commanding  officer 
attended  a review  of  St.  George’s 
Battalion  at  the  69th  Regiment  Armory, 
New  York.  Major  General  Leonard 
Wood,  U.  S.  Army,  the  review- 
ing officer,  impressed  by  the  ef- 
ficiency of  this  cadet  organization,  vol- 
unteered to  address  the  young  men 
and  spoke  for  fifteen  minutes,  before  a 
hushed  assemblage  of  seven  thou- 


sand spectators,  telling  the  members  of 
the  battalion  that  in  years  to  come 
they  would  be  able  to  look  upon  them- 
selves as  pioneers  in  the  education  of 
the  great  American  public  to  the  ne- 
cessity for  universal  military  train- 
ing. The  Commander  of  the  Depart- 
ment of  the  East  expressed  full  satis- 
faction with  the  personnel  and  spirit 
of  the  organization  and  signified  his 
willingness  at  all  times  to  assist  its  ex- 
pansion. 

Commendatory  expressions  were 
also  given  by  the  various  officers  of 
the  reviewing  staff,  among  whom  was 
Colonel  Lorillard  Spencer,  Military 
Secretary  to  the  Governor  of  the  State 
of  New  York. 

General  Dyer’s  acceptance  of  the 
presidency  of  the  Junior  American 
Guard  has  been  heralded  as  a notable 
step  forward  for  the  nation-wide  ac- 
tivities of  the  organization.  Many 
men  prominent  in  military  and  civic 
life  are  now  in  communication  with 
the  Military  Committee  of  the  N.  A. 
W.  A.,  seeking  preliminary  instruction 
for  the  formation  of  Signal  Corps  units 
in  nearly  every  State  in  the  country. 

General  Dyer  has  a host  of  loyal  sup- 
porters in  military  circles,  having  been 
a prominent  figure  in  militia  activities 
for  the  greater  part  of  his  twenty-eight 
years  of  service.  His  rapid  rise  to 
the  rank  of  Brigadier  General  is  looked 
upon  as  a record  that  will  not  soon 
be  surpassed.  In  June,  1889,  he  en- 
listed as  a private  in  Co.  K.,  7th  In- 
fantry, and  within  three  years  became 
2nd  lieutenant  in  the  12th,  rising  then 
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successively  to  the  ranks  of  1st  lieuten- 
ant and  Captain  of  Co.  G,  in  less  than 
a year;  six  years  later,  shortly  after 
the  close  of  the  Spanish-American 
War,  he  was  commissioned  to  the  rank 
of  Major,  and  five  years  ago,  on  Febru- 
ary 28,  1912,  became  Brigadier-General 
in  command  of  the  First  Brigade,  N. 
G.  N.  Y.,  which  high  office  he  still 
holds. 

“During  the  recent  crisis  on  the 
Mexican  border,”  says  General  Dyer, 
“it  was  conclusively  proven  that  the 
United  States  has  need  for  a trained 
citizen  soldiery,  one  that  is  able  to 
mobilize  quickly  in  emergency  and 
give  material  support  to  the  regular 
army  establishment.  In  direct  refuta- 
tion of  the  criticism  leveled  at  the  mili- 
tia, is  the  undeniable  fact  that  these 
men  responded  promptly  to  their  coun- 
try's call  last  Summer,  and  with  their 
arrival  at  the  border  the  Mexican  at- 
tacks ceased.  It  is  obvious  that  the 
Guard  has  its  part  and  place  in  the 
economy  of  the  State.  It  must  be 
maintained  with  the  fullest  confidence 
of  the  public,  and  it  must  continue  to 
be  the  principal  support  of  the  army. 
All  thinking  people  are  striving  to 
bring  about  universal  military  training 
and  service,  and  the  Guard  will  do  all 
in  its  power  to  create  a condition 
where  the  sober,  serious  minded  young 
man  may  not  be  required  to  bear  all 
the  burdens  and  make  all  the  sacrifices. 
And  in  this  connection,  a worthily  pa- 
triotic organization  such  as  the  Junior 
American  Guard  deserves  the  fullest 
support  of  the  country  at  large,  for  in 
its  cadet  companies  the  spirit  of  ser- 
vice will  be  inculcated,  and  young  men 
brought  to  a realization  of  their  fu- 
ture obligation  as  citizens  pledged  to 
defend  the  sanctity  of  their  homes.  I 
intend  to  be  very  active  in  promoting 
the  expansion  and  welfare  of  the  or- 
ganization, and  see  in  its  rapid  growth 
to  date  many  favorable  signs  for  the 
creation  of  a force  some  day  to  be 
reckoned  with  as  a third  line  of  de- 
fense for  the  nation.” 

General  Dyer  believes  that  training 
in  Signal  Corps  units  of  the  Junior 
American  Guard  will  be  invaluable  to 
those  who  later  contemplate  securing 
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militia  commissions.  In  a signed 
statement,  he  says : 

“During  the  last  thirty  years  there 
has  been  a constantly  increasing  desire 
on  the  part  of  both  officers  and  enlisted 
men  for  opportunity  to  study  the 
greater  questions  of  military  education 
and  instructional  training.  Steady 
advancement  has  been  made  through 
field  maneuvers,  problems  in  the  ad- 
ministration of  large  camps  in  connec- 
tion with  the  betterment  of  physical 
conditions  and  the  promotion  of  health. 

“With  few  exceptions  officers  and 
men  of  the  National  Guard  have  served 
without  remuneration  and  have  de- 
rived no  pecuniary  benefit,  except  for 
short  periods  when  on  active  duty. 

“The  service  of  the  Guard  on  the 
border  has  been  both  honorable  and  ef- 
ficient. 

“The  units  are  gradually  being  re- 
turned home,  and  all  deserve  full  ap- 
preciation for  the  example  they  have 
set  to  the  country  at  large.  These 
Guardsmen  have  proved  themselves 
fine,  manly  men,  who  at  their  coun- 
try's call  accepted  unhesitatingly  the 
entirely  new  service  conditions  im- 
posed by  the  National  Defense  Act,  a 
strange  and  untried  piece  of  legislation 

“Before  the  State  troops  arrived  on 
the  border  many  lives  of  both  Ameri- 
cans and  Mexicans  had  been  taken  and 
much  property  destroyed,  but  after  the 
arrival  of  these  troops  not  a life  was 
lost  or  a dollar's  worth  of  property 
destroyed.” 

Through  the  Junior  American 
Guard,  the  General  believes,  two  neces- 
sary objects  may  be  attained  for  the' 
countrv : Young  men  trained  in  early 

vears  for  the  more  advanced  military 
instruction  to  be  had  later  in  the  Na- 
tional Guard,  and  the  spirit  of  uni- 
versal military  training  and  service 
promoted  over  the  length  and  breadth 
of  the  United  States. 

The  invitation  to  communicate  with 
N.  A.  W.  A.  headquarters  is  renewed 
on  behalf  of  General  Dyer,  and  the 
Military  Committee  of  the  Association 
has  announced  that  it  will  co-operate 
fully  at  all  times  with  those  desiring 
to  organize  Signal  Corps  companies. 
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The  editor  of  this  department  will  give  preferential  attention  to  contribu- 
tions containing  full  constructional  details,  in  addition  to  drawings. 


FIRST  PRIZE,  TEN  DOLLARS 
A Transmitter  of  Compactness  at  Rea- 
sonable Cost 

The  transmitter  described  herewith, 
incorporates  at  a minimum  of  expense 
the  unquestionable  advantages  of  an  oil 
immersed  condenser,  quenched  rotary 
gap,  and  the  neatness  and  convenience 
characteristic  of  a compact  assembly. 
While  designed  primarily  for  radio  work, 
it  makes  a very  handy  unit  for  exciting 
the  Tesla  coils  so  popular  among  ama- 
teurs. It  may  be  used  for  either  purpose 
alternately  without  extensive  changes  in 
the  connections.  As  the  design  is  adapta- 
ble to  all  sizes  and  powers  it  is  obvious 
that  one  set  of  dimensions  throughout 
would  hardly  apply  to  different  builders' 
needs. 

The  box  (Figure  i)  is  constructed 
preferably  of  hard  wood  and  is  of  suffi- 
cient size  to  accommodate  the  trans- 
former and  oil  condenser.  Two  pieces, 
of  an  inch  thick,  serve  as  supports  for 
the  transformer  and  prevent  the  con- 
denser from  shifting. 

The  spark  gap  construction  is  clearly 
shown  in  Figure  2.  A bicycle  sprocket 
wheel  makes  an  ideal  rotating  member 
when  fitted  with  a suitable  bushing  to 
the  shaft.  The  hole  cut  in  the  main  body 
should  leave  a j^-inch  clearance  from 
this  wheel.  Number  8/32  threaded  rods 
form  the  stationary  members,  but  if  more 
than  % k.w.  is  used  it  is  advisable  to  tip 
these  with  larger  sparking  surfaces. 

These  electrodes  extend  through  bat- 
tery-nuts soldered  to  brass  strips  which 
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in  turn  run  down  the  sides  of  the  gap 
and  by  means  of  spring  clips  make  con- 
nection on  the  bus  strips  inside  the  box. 
A knurled  check  nut  serves  to  keep  each 
electrode  in  permanent  adjustment.  If 
old  motor  bearings  are  not  at  hand  suita- 
ble ones  are  made  in  the  form  of  a sim- 
ple flanged  bushing.  These  are  fastened 
to  the  circular  side  pieces  as  shown  in 
Figure  1.  When  the  gap  is  ready  for 
the  final  assembling,  drill  the  side  pieces 
for  wood  screws  and  fasten  one  to  the 
main  frame  permanently ; short  pieces  of 
fibre  tubing  or  washers  slipped  on  the 
shaft  take  up  any  side  play  which  may 
develop.  The  other  side  is  now  placed 
on  the  shaft,  in  position  against  the 
frame  and  held  temporarily  with  a clamp. 
Adjust  this  side  by  lightly  tapping  the 
edges  until  the  bearings  are  in  align- 
ment and  the  shaft  turns  freely  without 
removing  the  clamp.  This  side  is  now 
screwed  to  the  frame  and  the  gap  is  com- 
plete. A simple  sketch  of  the  wooden 
parts  will  assist  any  cabinetmaker  or 
wood-working  shop  to  make  these  pieces 
at  a slight  expense. 

The  oil  condenser  is  simple  yet  rugged 
and  does  away  with  the  nuisance  of 
creeping  oil.  A box  of  sheet  tin,  with 
comers  soldered  oil  tight,  of  suitable  size 
to  accommodate  the  desired  condenser  is 
made,  allowing  l/i  inch  spacing  between 
the  glass  plates  and  the  side  of  the  box 
and  about  2 inches  from  the  plates  to  the 
rim ; this  spacing  is  maintained  by  wood- 
en spacers  as  shown  in  Figure  3.  A 
wooden  cover  about  % of  an  inch  thick, 
is  cut  to  fit  snugly  inside,  and  of  an 
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inch  below  the  rim.  Through  this  cover 
are  passed  the  conductors  which  should 
allow  two  or  three  changes  of  capacity 
without  necessitating  the  removal  of  the 
cover.  A }4-inc h hole,  over  which  is 
tacked  the  screw  cap  of  an  old  varnish 
can,  serves  for  the  admission  or  removal 
of  oil.  Next  in  order,  a good  sealing 
wax  or  beeswax  and  paraffin,  equal 
parts,  is  poured  into  the  recess  at  the  top 
after  calking  with  1$ ts  of  twine  any 
chinks  which  wouldLpermit  the  wax  to 
run  through  into  the  case. 

The  increased^efticSency  offered  by  this 
type  willampl/reward  the  builder.  The 


SECOND  PRIZE,  FIVE  DOLLARS  / 
A Universal  Receiving  Set  for  Damped 
and  Undamped  Waves 

This  is  a description  of  a receiving  set 
responsive  to  both  damped  and  un- 
damped oscillations,  having  a wide  range 
of  wave-lengths.  In  addition  this  ap- 
paratus is  fitted  with  a one-step  vacuum 
valve  amplifier  which  can  be  purchased 
complete  or  by  individual  parts. 

I wish  to  make  plain  at  the  start  that 
a circuit  diagram  of  connections  is  not 
included,  because  the  average  reader  of 
The  Wireless  Age  is  already  familiar 


Figure  i.  First  Prize  Article 


motor  may  be  belted  to  the  gap,  but  di- 
rect coupling  is  neater  and  takes  the  side 
thrust  from  the  bearings  of  both.  A 
short  piece  of  fibre  tube  with  a slot  at 
each  end  (see  Figure  i)  will  do  very 
nicely;  a small  pin  driven  through  holes 
in  each  shaft  fits  into  the  slots  and  forms 
a neat  and  effective  drive. 

No  oscillation  transformer  is  shown 
owing  to  the  varied  opinions  of  ama- 
teurs, but  leads  for  it  are  brought  to  suit- 
able bushings  as  shown.  These  may  be 
made  on  a small  turning  lathe,  of  maple, 
and  given  a coat  of  clear  varnish.  Bind- 
ing posts  may  be  located  wherever  the 
builder  desires  to  accommodate  the  pri- 
mary of  the  transformer  as  well  as  the 
motor. 

Carl  H.  Biron,  Massachusetts. 


with  the  circuits  of  such  apparatus. 
However,  a general  design  for  the  re- 
ceiving equipment  is  given,  showing  the 
relative  positions  of  the  apparatus  and 
the  probable  overall  dimensions. 

For  the  front  of  the  cabinet,  indicated 
in  Figure  i,  a piece  of  hard  wood,  36 
inches  by  8^4  inches  by  8jJ4  inches,  is  re- 
quired, which  should  be  drilled  for  the 
necessary  holes  previous  to  sandpaper- 
ing and  painting.  I find  the  best  results 
are  obtained  by  using  No.  .00  sandpaper 
followed  by  a coating  of  Johnson's  pure 
black  wood  dye.  If  a soft  finish  is  re- 
quired the  operation  should  end  here. 

The  side  pieces  are  14  inches  by 
inches  by  inch  and  the  top  and  bot- 
tom pieces  are  36  inches  by  inch 
in  thickness.  I advise  the  construc- 
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tor  of  this  apparatus  to  assemble  it 
previous  to  applying  the  stain  to  make 
sure  that  a snug  fit  has  been  obtained. 

A description  of  the  lettered  parts  in 
Figure  2 follows: 

A is  a primary  loading  coil  consisting 
of  a tube  16  inches  in  length,  7 inches  fn 


diameter,  wound  with  15  inches  of  No. 
26  S.  S.  C.  wire,  leaving  inch  at  either 
end  of  the  winding.  After  the  first  3 
inches  are  wound,  taps  are  taken  off 
every  2 inches  until  the  winding  is  com- 
pleted, totaling  seven  taps.  The  tube  is 
fastened  upright  on  a piece  of  wood.  8 
inches  by  10  inches,  by  1 inch,  and  the 
front  panel  of  the  loader  on  which  is 
mounted  the  switch,  X,  is  a piece  of 
wood,  7 inches  by  4 inches  by  1 inch. 
More  explicitly,  switch  X is  4 inches  in 
length,  the  knob  2}/*  inches  in  diameter 
and  is  madfe  from  a round  piece  of  hard 
wood.  The  eight  switch  points  are  cop- 
per nails  2 inches  in  length,  the  heads  be- 
ing used  for  contacts.  Two  binding  posts 
are  mounted  on  the  base  for  making  con- 
nections. Coil  B is  identical  with  coil 
A,  but  is  placed  in  series  with  the  sec- 
ondary winding. 

Detail  C is  an  inductively-coupled  re- 
ceiving transformer  of  the  Murdock 
type  No.  341.  This  type  is  not  absolute- 
ly essential,  but  I have  found  it  gives 
marked  results  with  this  circuit.  The 
rheostat,  D,  is  for  vacuum  valve  No.  1 
and  is  of  the  regulation  porcelain  base 
type  which  sells  on  the  amateur  market 
for  60  cents. 

The  switch,  E,  is  connected  to  the  high 


potential  battery  of  vacuum  valve  No.  1. 
The  knob  of  this  switch  is  inches  in 
diameter  and  is  constructed  of  hard  rub- 
ber. The  switch  blade  is  2 inches  in 
length  and  is  made  of  a brass  strip 
of  an  inch  in  width  by  1/32  of  an  inch 
in  thickness.  The  contacts  here  are  cop- 
per nails  2 inches  long.  Fifteen  will  be 
required,  because  every  other  one  is  dis- 
connected from  the  battery  so  as  not  to 
short-circuit  the  individual  group  o* 
cells  whenever  the  switch  handle  is 
turned. 

The  switch,  F,  is  employed  to  cut  in 
and  out  the  primary  loading  coil.  It  is 
constructed  of  a strip  of  the  same  di- 
mensions as  E,  but  is  2%  inches  in 
length.  The  contacts  are  of  copper  nails. 

G is  a variable  condenser  connected  in 
series  with  the  earth  leads.  The  stand- 
ard 43-plate  type  variable  is  preferred. 

H is  either  a Clapp-Eastham,  Arnold 
or  Bunnell  rotary  condenser  of  the  large 
type.  It  is  connected  across  the  second- 
ary in  the  usual  manner.  While  the 
capacity  of  this  condenser  is  smaller  than 
that  of  the  small  43-plate  type,  it  is  much 
more  rugged  and  has  a greater  current 
between  plates. 

I is  a single  pole,  single  throw  switch 


Figure  3,  First  Prize  Article 

of  the  battery  type  for  short-circuiting 
condenser  G when  it  is  not  required  for 
the  shorter  range  of  wave-lengths. 

J is  a variable  condenser  of  the  same 
type  as  G and  is  connected  across  the 
head  telephones  when  the  amplifier  is  not 
employed. 

K is  a single  pole,  single  throw  switch 
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Figure  I,  Second  Prize  Article 


of  the  same  type  as  I,  but  is  used  to  cut 
out  the  impedance  coil  of  the  amplifier 
when  the  amplifier  is  not  in  use. 

L is  the  switch  for  cutting  in  and  out 
the  loading  coil  of  the  secondary  and  its 
construction  is  identical  with  F. 

M is  the  rheostat  for  the  amplifying 
vacuum  valv£ 

N controls  the  high  voltage  battery  in 
the  local  circuit  and  is  identical  with 
switch  E. 

G is  the  miniature  push  button  switch 
for  turning  the  current  on  and  off  to  the 
vacuum  valve  bulb.  It  is  of  the  double 
type. 

The  telephone  binding  posts  for  the 
single  vacuum  valve  are  indicated  at  P, 
while  Q is  the  mounting  for  the  first 
vacuum  valve. 

R is  the  mounting  for  the  second 
vacuum  valve  and  S,  the  corresponding 
telephone  post.  The  terminals  for  the 
aerial  and  ground  are  indicated  at  T. 
The  grid  condenser  is  made  of  two  pieces 
of  foil  il/2  inches  square  with  a thin 
sheet  of  mica  as  the  dielectric. 

The  impedance  coil  of  the  vacuum 
valve  is  the  primary  and  secondary  of  a 
I -inch  spark  coil,  which  I have  found  to 
give  good  results. 

With  a set  of  this  type  I have  per- 
formed the  following  work: 

Stations  300  and  400  miles  distant, 
such  as  8-AEZ,  8-N-A,  8-YZ,  i-ZL, 
i-IL  i-KV,  3-AIN,  and  stations  from 


Portsmouth,  N.  H.,  down  to  the  coast 
of  Florida,  are  copied.  When  condi- 
tions are  favorable,  the  radio  station  at 
Nauen,  Germany,  has  been  heard. 

Stuart  Sandreuter,  Connecticut. 


THIRD  PRIZE,  THREE  DOLLARS'^ 

Advantages  of  an  Inductively- 
Coupled  Receiving  Tuner 

Readers  of  The  Wireless  Age  may 
be  interested  in  a description  of  an  in- 
ductively-coupled receiving  transformer 
where  the  inductance  of  the  primary  and 
secondary  circuits  is  altered  on  the  va- 
riometer principle.  The  advantage  of 
the  coupler  is  the  absence  of  multipoint 
switches  or  sliding  contacts  for  variation 
of  the  inductance,  the  elimination  of  the 
losses  due  to  dead-ends  and  the  necessity 
of  variable  condensers  for  closeness  of 
adjustment  between  the  contact  points  of 
either  the  primary  or  secondary  wind- 
ings. The  construction  of  this  tuner  will 
not  be  found  difficult  and  if  the  details 
are  followed  closely,  a first-class  instru- 
ment will  result. 

A general  idea  of  the  construction  is 
given  in  Figure  1 and  an  end  view  in 
Figure  2.  First  let  it  be  observed  that 
there  are  four  inductance  coils,  the  pri- 
mary having  two  coils  sliding  within 
each  other  as  also  has  the  secondary. 
These  are  mounted  on  two  j4-inch  brass 
tubes  which  are  attached  to  the  end  block 
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as  usual.  Coil  No.  2 is  permanently 
fastened  to  the  base  of  the  instrument, 
but  coil  No.  1 slides  within  it  for  varia- 
tion of  the  self-induction.  Coil  No.  4 
slides  within  No.  3 and  No.  3 telescopes 
into  the  stationary  primary  winding  No. 
2.  The  winding  of  coil  No.  2 is  made 
on  a paper  or  cardboard  tube  5 inches  in 
diameter,  $l/2  inches  in  length,  wound 
for  4 ]/2  inches  with  No.  22  S.  S.  C. 
wire.  A space  of  l/2  inch  is  left  at  each 


taken  into  account  that  the  coils  1 and 
2 are  wound  in  the  opposite  direction 
and  so  connected  that  when  they  are 
completely  concentric,  the  inductance  is 
at  its  minimum  value,  but  When,  for  in- 
stance, coil  1 is  withdrawn,  the  induct- 
ance is  at  a maximum  value. 

Coil  No.  3 is  4 inches  in  diameter, 
and  inches  in  length,  wound  for 
3 1/2  inches  with  No.  24  S.  S.  C.  wire. 
The  supporting  block  for  this  coil  is  I 


Figure  2 , Second  Prise  Article 


end  of  coil  No.  2 in  order  that  it  may 
fit  in  the  end  pieces  of  the  containing 
box. 

Coil  No.  r slides  on  two  brass  rods 
and  has  a supporting  block  on  one  end 
which  is  iJ4  inches  in  thickness.  This 
block  is  screwed  tightly  in  place  within 
the  cardboard  tube  after  boring  the  nec- 
essary holes  for  the  sliders  and  the  han- 
dles. It  will  be  observed  from  the  draw- 
ing that  this  block  serves  as  a support 
for  the  coil  and  the  sliders,  as  well  as 
for  a handle.  It  is  made  on  a tube  5*4 
inches  in  length,  4 V2  inches  in  diameter 
and  is  wound  for  5 inches  with  No.  22 
S.  S.  C.  wire.  It  should  be  thoroughly 


inch  in  thickness  and  is  constructed  so 
that  it  may  be  moved  in  and  out  of  coil 
No.  2.  This  winding  should  begin  J4 
of  an  inch  from  the  open  end  of  the  tube 
and  stop  ix4  inches  from  the  closed  end 
so  that  the  supporting  block  will  not  in- 
terfere with  close  coupling  of  the  pri- 
mary and  secondary  turns. 

Coil  No.  4 is  4 y2  inches  in  length  and 
3H/2  inches  in  diameter,  wound  for  4 
inches  with  No.  24  S.  S.  C.  wire.  A 
space  of  *4  inch  is  left  at  each  end.  The 
supporting  block  for  this  coil  is  lx4  inch 
in  thickness  and  is  placed  in  the  end 
furthest  away  from  the  box.  These  coils 
are  also  wound  in  opposite  directions  and 
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are  connected  in  series.  All  the  wooden 
supporting  blocks  should  be  fitted  with 
brass  tube  bearings,  $£  of  an  inch  inside 
diameter,  to  facilitate  adjustment  and 
prevent  swelling  of  the  wood  with  con- 
sequent sticking  of  the  tube. 

The  handles  for  changing  the  relative 
position  of  the  coils  are  made  from  an 
ordinary  no-volt  switch  handle  which 
may  be  purchased  from  any  supply  house 
and  will  be  found  to  serve  the  purpose 
excellently.  The  handles  are  mounted  on 


mounted  be  made  of  polished  hard  rub- 
ber. The  details  for  the  base  of  this  ap- 
paratus are  included  in  the  drawings, 
although  they  may  be  changed  if  desired. 

The  best  appearance  will  be  obtained 
if  oak  or  cherry  wood  is  employed,  as  it 
will  take  a good  finish  and  amply  repays 
the  energy  expended.  The  total  cost  of 
the  instrument  I have  described  should 
not  exceed  $5  and  the  result  will  be  a 
highly  efficient  tuner  that  any  operator 
will  be  proud  of. 

F.  Schuyler  White,  Massachusetts . 
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Figure  1,  Third  Prize  Article 


3/16-inch  brass  rods  of  convenient  length 
as  at  C,  Figure  2,  and  are  threaded  for 
nuts  at  the  other  end  to  make  secure 
connection  with  the  supporting  blocks. 
The  connections  to  the  coil  may  either 
be  made  of  flexible  conductor  or  by 
means  of  the  brass  bands  on  the  two 
long  rods.  The  box  enclosing  coil  No.  2 
should  be  made  of  yi -inch  stock,  but  its 
appearance  would  be  improved  if  the 
side  upon  which  the  binding  posts  are 


FOURTH  PRIZE,  SUBSCRIPTION 
TO  THE  WIRELESS  AGE 
Good  Advice  Regarding  the  Construc- 
tion of  an  Electrolytic  Interrupter 

Many  of  the  electrolytic  interrupters 
supplied  to  the  amateur  market  at  this 
date  are  notably  freakish  in  action  and 
after  days  of  experimenting,  the  amateur 
is  apt  to  discard  them  as  a nuisance.  I 
found  after  a number  of  trial  experi- 
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Figure  2,  Third  Prize  Article 


ments  that  a satisfactory  interrupter 
could  be  constructed  along  the  following 
lines  as  shown  in  Figures  i and  2.  A 
receptacle  for  the  electrolyte  can  be  made 
by  breaking  off  the  top  of  several  Gen- 
eral Electric  Company's  ioo-watt  carbon 
filament  lamps.  The  tops  of  these  bulbs 
may  be  broken  off  by  first  scratching  a 
circle  with  a file,  the  tip  having  been  cut 
off  with  a pair  of  pliers.  The  top  part 
of  the  lamp  is  then  heated  with  an  al- 
cohol flame  and  while  still  hot,  a few 
drops  of  water  are  allowed  to  trickle  on 
the  part  to  be  broken.  If  the  scratch 
is  filed  deeply  enough,  a fairly  uniform 
hole  should  result. 

The  sharp  edges  of  the  break  can  be 
eliminated  by  heating  them  over  a gas 
flame  until  the  glass  runs.  After  this 
process  has  been  gone  through,  the  car- 
bon filament  should  be  detached,  leaving 
both  of  the  platinum  wires  exposed  to 
the  action  of  the  electrolyte. 

If  the  reader  wishes  to  construct  a 
single  interrupter  to  experiment  with, 
the  lamp  bulb,  after  having  been  de- 
tached, should  be  mounted  in  a regular 
lamp  receptacle  and  attached  to  a wood- 
en base  with  binding  posts  protruding 
for  connection.  A strip  of  sheet  lead, 
l/2  inch  in  width  and  about  6 inches  in 
length,  is  bent  in  the  shape  shown  in  Fig- 
ure i and  hung  over  the  top  edge.  The 


electrolyte,  which  is  made  of  one  part  of 
sulphuric  acid  to  ten  parts  of  water, 
should  come  within  z/2,  inch  of  the  top. 
One  good  method  for  making  the  pre- 
liminary adjustment  is  to  partly  fill  the 
bulb  with  water  and  add  acid  to  the 
water  until  the  desired  volume  of  spark 
is  obtained  at  the  spark  gap.  Care  should 
be  taken  to  connect  the  positive  wire  to 
the  platinum  electrodes  at  the  base  of 
the  bulb.  Either  of  these  may  be  used, 
depending  upon  the  amount  of  current 
required  for  the  operation  of  the  induc- 
tion coil. 

Owing  to  the  fact  that  quite  a bit  of 
heat  is  given  off  when  this  interrupter 
is  in  continuous  use,  the  bulb  had  best  be 
placed  in  a jar  or  container,  surrounded 
by  water  for  cooling  purposes,  but  care 
should  be  taken  that  the  water  level  does 
not  exceed  the  top  of  the  bulb,  other- 
wise the  action  of  the  interrupter  will  be 
destroyed. 

I find  that  the  better  arrangement  is  to 
construct  several  water-cooled  interrupt- 
ers and  use  them  alternately  so  that  when 
one  heats  up  the  other  is  thrown  into  the 
circuit.  An  arrangement  of  this  kind  is 
shown  in  Figure  2.  Here  the  interrupt- 
ers are  grouped  in  an  oblong  tank  of 
water,  but  they  could  be  grouped  on  a 
circular  base  and  lowered  into  a battery 
jar  as  well.  Two  insulated  leads  are 
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brought  from  each  receptacle  and  con- 
nected to  a switch  whose  contact  arm  is 
broad  enough  to  bridge  two  contact 
points. 

The  lead  strips  are  mounted  on  a par- 
affine coated  piece  of  wood  and  connect- 
ed in  parallel.  For  lower  values  of  power 
the  switch  is  placed  on  the  first  contact, 
thus  using  but  one  bulb,  but  by  moving 
the  switch  to  bridge  the  first  two  con- 
tacts, two  electrodes  are  in  use.  If  still 
greater  power  is  desired,  two  interrupt- 
ers may  be  connected  in  parallel,  but  I 
have  found  that  when  a single  interrupt- 
er with  two  electrodes  Y%  of  an  inch  in 


length  is  connected  in  parallel,  the  cur- 
rent consumption  of  a small  coil  is  6 am- 
peres at  i io  volts. 

The  second  interrupter  shown  in  Fig- 
ure 2 is  an  auxiliary  and  the  third  one 
has  its  platinum  wires  shortened  to  give 
a spark  note  of  a different  pitch. 

The  tone  of  the  spark  increases  as  the 
amount  of  the  platinum  exposed  to  the 
electrolyte  diminishes  and  the  note  also 
depends,  to  a certain  extent,  on  the  con- 
centration of  the  electrolyte.  The  ad- 
justable resistance  indicated  in  the  draw- 
ing aids  considerably  in  obtaining  a 
pleasing  spark  note. 

It  is  a well-known  fact  that  two  elec- 
trolytic interrupters  connected  in  series 
practicallv  double  the  spark  length  of  a 
given  coil.  If  this  experiment  is  tried 
the  two  solutions  should,  of  course,  be 
of  the  same  concentration  and  the  same 
size  electrodes  should  be  employed. 


When  the  apparatus  is  arranged, 
as  in  Figure  2,  the  operator  can, 
while  sending,  vary  the  tone  of  the  spark, 
change  the  amount  of  power,  or  change 
from  one  interrupter  to  another  without 
interruption  of  transmission.  This  in- 
terrupter can  also  be  employed  for  use 
in  connection  with  alternating  current, 
bu*  the  results  obtained  are  inferior  to 
those  possible  with  a direct  current 
source  of  supply. 

A.  F.  Murray,  Massachusetts . 

HONORARY  MENTION 
The  Work  of  the  Amateurs  in  the 
West 

Judging  from  the  scarcity  of  articles 
on  the  subject,  the  wireless  situation  in 
the  Pacific  Northwest  is  a rather  hazy 
affair  to  your  readers  in  the  East  and 
Middle  West.  Therefore  I trust  that  a 
few  words  on  this  subject  will  not  be 
out  of  place. 

T have  had  a wireless  station  in  Seattle 
for  the  last  three  years  and  it  was  cer- 
tainly a revelation  to  me  to  find  the  in- 
terest displayed  by  amateurs  throughout 
this  section.  I have  owned  and  operated 
several  amateur  stations  for  the  last  sev- 
en years,  three  of  which  were  spent  in  the 
state  of  New  Jersey,  but  I have  never 
noticed  such  a remarkable  growth  of 
amateur  stations  in  so  short  a period  as 
in  this  district. 

During  the  winter  of  1913  I spent  six 
evenings  a week  at  my  apparatus  con- 
tinuously for  a period  of  three  months 
and  my  log  book  shows  an  average  of 
three  new  stations  opening  per  week.  Of 
course,  many  of  these  were  of  the  kind 
that  work  a few  nights  signing  any  call 
letter  which  came  easy,  but  it  showed  a 
desire  on  the  part  of  many  to  break  in 
with  the  “7”  fellows.  At  present  how- 
ever, we  seldom  hear  an  amateur  sign 
anything  but  an  occasional  “7-?”  which 
shows  the  willingness  to  obtain  a license 
and  obey  the  law. 

As  to  the  commercial  end  of  the  game, 
wo  are  also  pretty  well  advanced.  Eigh- 
teen miles  from  Seattle  is  the  Bremerton 
Navy  Yard  station  with  a 5-kw.  set.  The 
call  letters  are  NPC.  Then  at  the  head 
of  the  Straight  of  Juan  de  Fuga  is  the 
government  station,  located  on  Tatoosh 
Island  (call  letters  NPD),  approximately 
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i io  miles  distant.  There  is  another  sta- 
tion located  at  North  Head  at  practically 
the  same  distance,  its  call  letters  being 
NPE. 

We  also  have  the  Marconi  station  in 
the  forty-two  story  L.  C.  Smith  Building 
at  Seattle,  which  is  fitted  with  a i-k.  w. 
and  a 5-k.  w.  set,  while  Astoria,  Ore.,  has 
a high-power  Marconi  station  located 
practically  300  miles  southwest  of  this 
point. 

Seattle  also  has  two  factories  manu- 
facturing wireless  telegraph  apparatus 
and  the  Y.  M.  C.  A.  conducts  a school 
with  complete  Marconi  equipment. 

The  radio  inspector  for  the  Seventh 
District  has  his  headquarters  in  Seattle 
and  there  are  numerous  steamships 
equipped  with  radio,  sailing  and  docking 


every  day.  The  conditions  for  employ- 
ment are  also  very  good  and  none  of  the 
graduates  of  the  Marconi  school  have 
had  trouble  in  obtaining  positions. 

As  for  distance  work,  there  are  several 
amateurs  in  this  vicinity  who  think  noth- 
ing of  picking  up  the  radio  stations  more 
than  2,000  miles  away,  while  the  recep- 
tion of  signals  from  San  Francisco  is  a 
regular  occurrence. 

One  station  here  has  repeatedly  copied 
OUI  (Hanover,  Germany),  Colon,  Pan- 
ama and  other  far  distant  stations. 

With  all  these  facts  before  us,  it  will 
readily  be  seen  that  the  western  part  of 
the  United  States  is  quite  as  up-to-date 
as  the  eastern  part. 

Howard  S.  Pyle,  H r ashing  ton. 


UNSOLICITED  BUT  WELCOME 


• I have  found  the  Monthly  Service 
Bulletin  (of  the  National  Amateur 
Wireless  Association),  of  great  value  in 
locating  new  stations. 


Many  weeks  ago  my  N.  A.  W.  A. 
equipment  arrived.  I had  hoped  to  write 
you  sooner  about  it,  but  I can  truthfully 
borrow  this  remark : “I  started  in  read- 
ing immediately  and  have  been  reading 
more  or  less  ever  since.”  Indeed,  I am 
not  only  very  much  pleased  with,  but 


also  very  proud  of  the  equipment  to  say 
nothing  of  being  a charter  member  of  the 
N.  A.  W.  A. 

Ian  Campbell,  Oregon . 


The  N.  A.  W.  A.  is  just  the  thing. 

Vergil  Sullivan,  Illinois . 


The  organization  (The  National  Ama- 
teur Wireless  Associatiton)  is  splendid 
and  every  amateur  should  be  a member. 

Fred.  Swain,  Nebraska. 


Digitized  by 


Google 


352 


THE  WIRELESS  AGE 


February,  1917 


With  the  Amateurs 


Clarence  D.  Tuska,  of  Hartford , Conn.,  who  is  interested  in  wireless  telephony.  By  mak- 
ing his  victrola  a part  of  his  transmitter  circuit  he  has  been  giving  wireless  concerts  for 
the  benefit  of  amateurs  in  and  about  Hartford.  This  photograph  shows  Mr.  Tuska  at 

his  telephone 


The  Baltimore  Radio  Association  has 
been  formed,  its  membership  being  limit- 
ed to  those  sixteen  years  old  or  more 
who  hold  a first-class  amateur  operator's 
license.  Meetings  are  held  every  other 
Saturday  night  at  the  rooms  of  the 
Southern  Wireless  Institute,  22  St.  Paul 
Street.  The  officers  are:  President,  D. 
L.  Primrose;  vice-president,  E.  B.  Du- 
vall; secretary,  C.  E.  King;  treasurer, 
R.  M.  Hart;  board  of  governors,  N.  B. 
Falconer,  William  Bernhard,  J.  Hollo- 
way and  C.  R.  Lamdin.  A Relay  Com- 
mittee is  developing  trunk  lines  with  the 
West,  North  and  South. 


The  meetings  are  devoted  to  discus- 
sions and  lectures.  At  a recent  meeting, 
O.  H.  Curtis,  senior  operator  on  the 
steamship  Kershaw,  lectured  on  the  re- 
ception and  recording  of  wireless  waves 
through  a mineral  detector  by  means  of 
the  ‘Tonic  Relay,”  an  invention  of  his 
own.  This  instrument  was  demonstrated 
as  a call  bell  and  also  reported  time,  and 
weather  from  NAA  on  a recorder.  The 
Association  has  been  granted  a charter 
by  the  National  Amateur  Wireless  As- 
sociation. — 

A debate  was  conducted  by  the  San 
Francisco  Radio  Club  at  its  club  room, 
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350  Frederick  Street,  on  the  evening  of 
November  25.  The  subject  of  the  de- 
bate was:  ‘^Resolved,  The  Audion  Is 
Superior  To  The  Crystal  Detector." 

D.  B.  McGown  was  the  chairman  of 
the  affirmative  side,  with  E.  W.  Radford, 
and  H.  R.  Lee  as  speakers.  P.  R.  Fen- 
ner upheld  the  negative  side  with  S.  S. 
Foster  and  H.  C.  Brown  as  speakers. 

Excellent  arguments  were  presented 
by  the  negative  side  but  the  decision  was 
awarded  to  the  affirmative  side  by  the 
judges,  Sergeant  T.  J.  Ryan,  W.  M. 
Griffith  and  E.  G.  Mahn. 

A paper  on  Motor  Fields  was  read  by 
C.  P.  Altland  of  the  Pacific  Gas  and 
Electric  Company.  The  club  room  was 
filled  to  capacity,  almost  100  radio  en- 
thusiasts being  present. 


The  radio  exhibit  at  the  Kansas  Elec- 
trical Show  at  Wichita  on  December  6, 
7 and  8,  attracted  considerable  attention. 
The  exhibit  was  in  charge  of  The  Cos- 
radio  Company  of  Wichita.  A complete 
sending  and  receiving  station  was  in  op- 
eration, the  receiving  set  being  arranged 
for  both  damped  and  undamped  waves. 
Messages  were  received  and  read  to  pa- 
trons of  the  Electrical  Show. 


A wireless  club  made  up  of  students 
of  the  Phillips  Academy,  Andover, 
Mass.,  has  been  formed.  The  Club  has 
installed  a i-k.w.  transmitting  set  and  a 
vacuum  valve  receiving  set  is  under  con- 
struction. 


The,  Radio  Association  of  Western 
New  Vork  has  elected  these  officers: 
President,  John  G.  Rieger ; secretary, 
Edgar  C.  Steel;  board  of  supervisors, 
Herbert  I.  Goodale,  John  Haderer  and 
Norman  Badina.  The  Club  name  has 
been  changed  from  Radio  Association  of 
Buffalo  to  Radio  Association  of  Western 
New  York,  owning  to  the  large  out-of- 
town  membership.  A review  of  the 
year's  work  was  given  by  the  retiring 
president,  Albert  J.  Carver,  who  predict- 
ed a still  more  prosperous  new  year. 
The  Club  expects  in  a short  time  to  have 
apparatus  and  rooms  of  its  own* 


The  Radio  Club  of  Tacoma  has  been 
formed  with  the  following  officers : 
President,  Howard  Reikhardt ; vice- 


president, Dwight  Mason ; secretary,  Ed- 
win Moe ; treasurer,  Alvin  Stenso. 

Business  meetings  are  held  every 
Thursday  evening  at  eight  o'clock.  The 
Club  would  like  to  hear  from  amateurs 
and  any  relay  message  will  be  handled. 
Address  all  communications  to  the  sec- 
retary, Edwin  Moe,  4118  No.  16th 
Street,,  Tacoma,  Wash. 

The  Fowler  Radio  Club  of  Cleveland, 
O.,  recently  elected  the  following  offi- 
cers: 

President,  John  Sokutis;  vice-presi- 
dent, Edward  Werner ; chief  advisor, 
Charles  H.  Bell ; secretary  and  treasurer, 
Frederick  R.  Franklin;  chief  operator, 
Carl  F.  Paul. 

The  Club  is  carrying  on  a campaign 
to  obtain  more  members.  There  are  420 
wireless  amateurs  in  Cleveland,  but  only 
a part  of  these  are  licensed.  An  attempt 
is  being  made  to  get  in  touch  with  these 
amateurs. 


A meeting  of  the  Union  County 
Radio  Association  was  held  recently  at 
the  home  of  Warren  J.  Mayer,  157  Elm 
Street,  Elizabeth,  N.  J.  The  election  of 
officers  for  1917  resulted  as  follows: 
President,  Frank  Broome;  vice-presi- 
dent, Carl  Mueller;  secretary,  ’Elson 
Timbrook;  recording  secretary,  Warren 
J.  Mayer;  treasurer,  Earl  Adams;  press 
agent,  Willis  Allin;  chief  operator, 
Robert  Horning;  assistant  operator,  in 
Elizabeth,  Warren  Mayer;  assistant  op- 
erator, in  Roselle,  Harry  Sutton.  The 
next  meeting  was  scheduled  to  be  held 
at  the  home  of  Harry  Sutton,  in  Roselle 
Park. 


A radio  club  formed  in  Newark,  N. 
J.,  under  the  leadership  of  Milton  Dry- 
fus,  is  known  as  the  Essex  Radio  Club. 
New  members  are  wanted,  it  has  been 
announced.  Prospective  members 
should  communicate  with  the  cor- 
responding secretary,  G.  Taub,  482 
Twelfth  Avenue,  Newark,  N.  J. 


At  a meeting  of  the  wireless  club 
of  Bayonne,  N.  J.,  the  election  of  officers 
was  held.  Louis  Macchi  was  elected 
president ; George  Oliver,  vice-president ; 
Ernest  Ruhlmann,  secretary-treasurer, 
and  Paul  Gallien,  press  agent. 
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At  a meeting  of  the  St.  Paul's  Ama- 
teur Radio  Association  of  Rochester,  N. 
Y.,  it  was  decided  to  send  out  the  weath- 
er report  every  night  at  half  past  ten 
o'clock.  The  report  will  be  received 
from  Arlington,  Va.,  and  sent  out  for 
the  benefit  of  amateurs  unable  to  receive 
from  stations  as  far  away  as  Arlington. 
Only  the  high-power  stations  of  the  Club 
will  send  out  the  report.  They  are: 
8-RL,  8-AQK,  8-VUBF. 

Plans  are  being  made  to  relay  a mes- 
sage from  Rochester  to  Scranton,  Pa. 

The  new  officers  of  the  Club  are : 
President,  F.  Alexander;  vice-president 
and  treasurer,  R.  VanDeCarr;  secretary, 
A.  Frankel ; chief  operator,  William 
Kane.  The  chairmen  of  committees  are : 
Membership,  C.  Oliver;  purchasing,  G. 
Whitley ; finances,  C.  Swanton ; publicity, 
E.  L.  Alexander.  Communications 
should  be  addressed  to  A.  Frankel,  No. 
289  Barrington  Street. 


A wireless  club  has  been  formed  at  the 
University  of  Kentucky.  The  officers 
are:  President,  Horace  Miller  Clay  of 
Louisville;  secretary,  Thompson  Guthrie 
of  Mt.  Sterling;  treasurer,  John  Camp- 
beH. 

Apparatus  for  the  wireless  station  will 
be  furnished  by  the  College  of  Mechani- 
cal and  Electrical  Engineering.  Stu- 
dents in  the  College  of  Mechanical  and 
Electrical  Engineering  will  become  mem- 
bers of  the  Club. 


The  Rockaway  and  Queens  (L.  I.') 
Wireles  Association  has  organized  with 
fifteen  members.  The  officers  are  : 
President,  H.  Conway ; vice-president, 
Seth  Kelley ; secretary,  William  Fisk ; 
treasurer,  A.  Gay. 


The  Hoosier-Scout  Radio  Club,  In- 
dianapolis, Ind.,  has  been  reorganized, 
incorporating  into  the  old  Hoosier  Radio 
Club  the  Scout  Radio  Club. 

The  club  meets  every  Saturday  night 
in  the  Chamber  of  Commerce  building. 
The  officers  are:  President,  Noble  C. 
Hilgenberg;  vice-president,  Fred  Fine- 
hout;  secretary,  Carl  Dean,  and  treasur- 
er, James  M.  Sommer. 

The  following  is  a list  of  the  members 
of  the  Club:  Verne  K.  Reeder,  Laurence 
Neidlinger,  Marcel  Pittes,  Edward  Tal- 


bot, Clinton  Hanna,  Fred  Finehout, 
Hans  F.  Geiger,  Leo  J.  Munchof,  Wert 
O'Donnell,  Fred  Meyer,  Meada  Cringle, 
Preston  Sargent,  Earl  Swain,  Paul  Hus- 
ton, James  M.  Sommer,  Frank  M. 
Malott,  Russell  Tilton,  Theodore  Carnes, 
Alban  Adams,  Harold  Barton,  Harold 
E.  Day,  Edward  Churchman,  C.  W. 
Dean,  J.  B.  Baker,  F.  F.  Hamilton,  R. 
H.  Vehling,  Raymond  Forbes,  Myron 
Newlin,  Albert  Copenhaver,  Ralph  John- 
son, M.  Pettit,  N.  Hilgenberg,  John  Tay- 
lor, W.  Brown,  M.  Belzer,  James  F.  Sar- 
gent, Hilton  Crouch,  Melville  F.  Strebe, 
Samuel  Dinnen,  Clifford  Burwine,  Wal- 
ter Honecker,  Evans  E.  Plummer,  Wil- 
liam J.  Koethe  and  Eugene  Clark. 


The  Marlboro  (Mass.)  Radio  Club 
has  established  permanent  quarters  in 
Manning  Street.  The  Club  has  installed 
a set  in  its  new  home. 


Waterbury,  N.  Y.,  has  a wireless  club. 
The  meetings  are  held  .every  Friday 
evening  at  eight  o'clock  in  the  Boys' 
club.  E.  F.  Glavin  is  the  honorary 
president  of  the  organization ; Robert  W. 
Culbert,  chairman,  and  Clinton  A.  Finch, 
secretary  and  treasurer.  King  Sam,  a 
Chinese  operator,  is  in  charge  of  the 
press  work. 

The  Club  has  a modern  amateur  set 
consisting  of  the  following:  i-k.w. 

Thordarson  rotary  gap,  oscillation  trans- 
former, condenser,  hot-wire  ammeter, 
wave-meter  and  heavy  key.  The  receiv- 
ing set  is  made  up  of  perikon  and  galena 
detectors,  large  coupler,  two  variables 
load,  and  necessary  switches;  a vacuum 
valve  detector  is  used  in  conjunction 
with  a larger  coupler  for  long  distance 
work.  The  Club  call  is  i-ABF. 


The  wireless  enthusiasts  of  Martins- 
burg,  W.  Va.,  met  recently  and  formed 
what  in  the  future  will  be  known  as  the 
Eastern  Panhandle  Radio  Association  of 
West  Virginia.  The  work  of  the  Asso- 
ciation will  be  the  advancement  of  wire- 
less telegraphy.  There  are  now  four 
stations  in  this  city  and  three  in  course 
of  construction,  with  a few  more  to  be 
added  after  the  holidays. 

The  two  largest  stations  are  owned  by 
W.  W.  Trout,  and  H.  E.  Bums,  who 
holds  a govemtn^^cense. 
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The  station  installed  by  Dr.  L.  K.  Ros- 
sa  and  C.  A.  Allen  has  a sending  radius 
of  twenty  miles  or  more  with  a receiving 
range  of  300  to  1,500  miles. 

The  following  officers  were  elected: 

President,  H.  E.  Burns,  call  8-AGH; 
vice-president,  Roy  Frankenberry ; treas- 
urer, Hunter  Matthews;  secretary,  Dr. 
L.  K.  Rossa. 

The  Radio  Club  of  New  Britain, 
Conn.,  which  was  organized  two  years 
ago,  holds  its  meetings  regularly  at  the 
New  Britain,  Conn.,  Y.  M.  C.  A.,  every 
Tuesday  evening.  The  Club  has  a i-kw. 
set  for  sending  purposes.  For  receiving 
it  has  a 4,000-meter  loose  coupler  and 
two  vacuum  valves  which  are  operated 
by  storage  batteries.  It  also  has  six 
pairs  of  2,000  ohm  phones.  The  Club 
has  no  official  call,  but  has  adopted  the 
letters  MO. 


Walter  J.  Doyle,  vice-president  of  the  Radio 
Club  of  New  Britain,  Conn. 

A recent  radio  display  in  New  Britain 
held  to  further  the  interest  in  the  work 
of  the  Club  included  a replica  of  Mar- 
coni’s first  set,  which  sent  the  first  mes- 
sage across  the  Atlantic ; old  and  modern 
receivers,  transformers,  coils,  detectors, 
sending  keys  and  many  other  parts  of 
apparatus  constituting  a modern  wireless 
set.  Most  of  the  members  of  the  Club 
are  members  of  various  wireless  asso- 


ciations and  nearly  all  hold  government 
licenses.  The  officers  of  the  Club  fol- 
low: President,  Francis  A.  Mulvihill; 

vice-president,  Walter  J.  Doyle;  secre- 
tary and  treasurer,  George  E.  McCarthy. 

The  Club  would  be  pleased  to  hear 
from  radio  organizations  and  will  ar- 
range for  tests  with  them  if  desirable. 
Information  concerning  the  Club  can  be 
obtained  by  writing  to  the  vice-president, 
Walter  J.  Doyle,  29  Washington  Street, 
New  Britain,  Conn.,  or  George  E.  Mc- 
Carthy, secretary,  Belden  Street,  New 
Britain,  Conn. 


At  the  first  meeting  of  the  Y.  M.  C. 
A.  Boys'  Department  Club  of  Lynn, 
Mass.,  seventeen  charter  members  were 
present.  The  meeting  was  in  charge  of 
Leland  L.  Stacy,  who  was  assisted  by 
William  Bailey  of  Lowell  Textile  school. 

The  following  were  chosen  as  officers : 
President,  Clayton  Thompson ; vice- 
president,  Paul  Bauer;  secretary,  Leon- 
ard Folsom;  assistant  secretary,  Harold 
Hunter;  treasurer,  Leland  Stacy. 

It  was  decided  to  hold  regular  classes 
in  mastering  the  continental  code.  The 
dues  were  also  decided  upon.  The  meet- 
ings will  be  held  every  Tuesday  evening 
at  fifteen  minutes  to  eight  o'clock. 

The  following  are  enrolled  as  charter 
members:  Albert  Allen,  Arnold  Bailey, 
William  Bailey,  Paul  Bauer,  Vernon 
Chase,  Leo  Comtois,  Horace  Cormack, 
Harold  Fall,  Leonard  Folsom,  Irving 
Harlow,  Harold  Hunter,  Harold  John- 
son, Owen  Kasparlan,  Frank  Lindley, 
Kenneth  Miller,  Donald  Moss,  Willis 
Quimby  and  Clayton  Thompson. 


Presidential  election  bulletins  by  wire- 
less attracted  considerable  attention  in 
Bellevue,  Pa.,  on  Election  Day. 

Walter  Protzman  of  426  Forest  Ave- 
nue, Bellevue,  and  Robert  Devinney,  of 
1224  Boyle  Street,  North  Side,  members 
of  the  Aero  Club  of  Bellevue,  installed 
wireless  apparatus  on  top  of  the  old 
Episcopal  church,  at  Rogers  and  Lincoln 
Avenues  and  received  election  bulletins 
from  a New  York  newspaper  and  other 
news  sources.  The  bulletins  were  shown 
to  a crowd  outside  the  church.  The  boys 
were  assisted  by  one  of  the  wireless  op- 
erators of  the  U.  S.  S.  Tennessee,  who 
was  home  on  leave  of  absence. 
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Wireless 

How  the  Events  of  the  Day  Are  Flashed  to  Ocean  Travelers 
by  the  Marconi  Company 


ALL  ocean  travellers  know  this 
morning  that  Greece  has  accepted 
the  ultimatum  of  the  Allies  demanding 
the  surrender  of  arms  and  ammunition, 
that  Mr.  Lloyd  George  is  improving,  that 
Francisco  Villa  promises  to  cease  depre- 
dations on  American  property,  and  that 
snow  covers  New  York,  said  the  New 
York  Herald  of  December  15.  In  short, 
they  know  briefly  of  the  same  world 
events  that  the  reader  of  this  morning's 
Herald  has  gleaned. 

Last  night  the  New  York  Herald  ser- 
vice was  flashed  to  all  ships  at  sea  by 
the  Marconi  Wireless  Telegraph  Com- 
pany under  a new  arrangement.  So, 
whether  the  traveller  is  sunning  himself 
on  board  the  Maracaibo,  which  left 
Puerto  Rico  yesterday  and  is  this  morn- 
ing wending  her  way  through  tropical 
seas,  or  on  board  the  Oscar  II.,  which 
is  just  about  nosing  into  the  ice  fields 
hundreds  of  miles  off  the  Banks,  he  is 
just  as  much  informed  on  world  events 
as  the  Long  Island  communter  or  the 
bank  clerk  who  travels  downtown  in  the 
subway. 

This  news  will  be  literally  scattered 
“to  the  four  winds”  from  the  high  powei 
Marconi  station  at  South  Wellfleet, 
Mass.  It  was  picked  up  last  night  by  all 
vessels  equipped  with  Marconi  wireless. 
Last  night's  news  was  published  this 
morning  in  the  Marconi  bulletins  on 
board  the  passenger  steamships  and  the 
service  will  hereafter  be  published  daily. 

Although  necessarily  in  an  abbreviated 
form  the  news  sent  out  covers  a wide 
variety  of  interesting  topics.  To  travel- 
lers about  the  world  world  topics  would 
seem  to  be  the  most  interesting,  but  the 
steamship  passengers  will  also  be  in- 
formed of  a fire  in  Broadway  if  the  in- 
terest justifies  it. 


The  first  news  sent  last  night  was  of 
the  weather — always  interesting  to  any 
traveller.  Other  items  were: 

London. — Greece  accepted  Allies'  ulti- 
matum demanding  surrender  arms,  con- 
trol telegraph  and  postal  systems  by  al- 
lied officials  and  the  guarantee  of  Grecian 
neutrality.  This  acceptance  followed  a 
meeting  of  the  Cabinet  and  Crown  Coun- 
cil, King  Constantine  presiding. 

Premier  Lloyd  George  is  improving. 
His  physician  said  his  condition  indicat- 
ed he  would  be  able  to  speak  in  the 
House  of  Commons  on  Tuesday. 

Count  Tamow  Tamowski,  Austro- 
Hungarian  Ambassador  designated  to 
Washington,  has  been  granted  a safe 
conduct  by  the  Allies  at  the  request  of 
the  United  States  government. 

Berlin. — Teutonic  forces  in  Roumania 
captured  Buzen,  seventy  miles  northeast 
of  Bucharest,  the  last  important  railroad 
junction  held  by  the  Roumanians  in  Wal- 
lachia. 

Washington. — President  Wilson  and 
Secretary  of  State  Lansing  conferred  on 
course  to  be  followed  in  reference  to 
peace  proposals  by  Germany.  Officials 
expect  President  to  seek  opportunity  at 
early  date  to  participate  in  peace  nego- 
tiations. 

New  York  City. — First  real  snow- 
storm of  the  season.  Almost  foot  of 
snow;  trolley  lines  blocked  and  steam- 
ships delayed. 

Halifax. — Torpedo  boat  Grilse,  report- 
ed lost,  has  arrived  at  Shelbum,  N.  S. 
All  officers  and  crew  safe  except  six  lost 
in  storm. 

Chicago. — Wheat  dropped  nine  cents 
when  news  was  received  that  Germany 
was  willing  to  consider  proposals  to 
limit  armament. 

Then  followed  long  quotations  of  the 
closing  prices  in  Wall  street. 
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This  and  other  news  was  on  board  the 
steamships  last  night  by  midnight,  and 
many  of  the  Marconi  men  flashed 
back  “Thanks.”  The  wireless  apparatus 
seemed  to  be  a sort  of  electric  newsboy 
’way  out  in  the  Atlantic,  between  four 
hundred  and  seven  hundred  miles  east  of 
Sandy  Hook,  where  there  was  a “flock” 
of  steamships  around  the  time  the  news 
was  flashed. 

The  New  York,  of  the  American  Line, 
due  Sunday  morning  and  about  500  miles 
east  of  the  Hook,  got  the  word,  as  did 
the  Cameronia,  of  the  Anchor  line,  200 
miles  behind  the  New  York.  The  pas- 
sengers on  board  the  Noordam,  of  the 
Holland- America  line,  are  reading  it  this 
morning,  about  400  miles  east  of  Sandy 
Hook,  as  are  those  on  board  the  Adriatic, 
500  miles  away.  The  Caracas,  of  the 
Red  D line,  145  miles  north  of  Curacao, 
got  the  word,  and  the  passengers  on  the 
Morro  Castle,  of  the  Ward  line,  off  the 
Florida  coast,  know  that  there  is  snow 
waiting  for  them  in  New  York  city. 
Even  the  Californian,  a freighter,  730 
miles  southeast  of  Cape  Henry,  bound 
from  Rio  Janiero  to  New  York,  got  the 
word  and  was  grateful. 

The  news  sent  out  by  the  South  Well- 
fleet  station  may  also  be  sent  out  on  a 
lower  wave-length,  reaching  many  of 
the  coastwise  vessels,  such  as  those  of 
the  Old  Dominion,  Savannah  and  Mor- 
gan lines. 

A similar  service  was  established  on 
January  17  to  distribute  news  to  ships 
on  the  Pacific.  The  dispatches  are 
transmitted  from  the  Herald  office  by 
land  line  to  the  Marconi  station  at 
Hillcrest,  San  Francisco.  Along  the 
trade  routes  to  Honolulu,  down  the 
steamship  lanes  to  Australia,  along  the 
watery  highways  that  skirt  the  Paci- 
fic coast,  on  board  mail  packet  and 
coaster,  to  Coast  Guard  cutter  and 
cruiser,  to  bulky  freighter  and  graceful 
yacht,  the  news  goes  flashing  in  the 
early  hours,  through  the  agency  of  the 
Marconi  station.  Relayed  by  those 
who  picked  it  up  to  others  less  for- 
tunate, the  service  is  scattered  along 
the  Pacific,  in  ever  widening  circles, 


until  its  echoes  reach  across  the  ocean 
depths. 

Some  of  the  big  vessels  that  received 
the  news  on  the  day  the  service  was 
opened  were  the  Great  Northern,  of 
the  Great  Northern  Pacific  line,  which 
left  Honolulu  January  15;  the  North- 
ern Pacific  of  the  same  line ; the 
Hawaii  Maru,  of  the  Osaka  Shosen 
Kaisha,  from  Hong  Kong,  Kobe  and 
Yokohama,  bound  for  Victoria,  B.  C.; 
the  Venezuela,  of  the  Pacific  Mail  line, 
which  steamed  from  San  Francisco  for 
Honolulu,  Yokohama  and  Hong  Kong, 
and  the  great  fleet  of  coastwise  steam- 
ships plying  on  the  California,  Oregon, 
Washington  and  Alaska  coast  and  to 
Puget  Sound  ports. 

In  addition  the  long  chain  of  United 
States  army  wireless  stations  along  the 
Alaskan  coasts  picked  up  the  news  and 
flashed  it  from  one  to  the  other,  so  that 
army  officers  in  their  lonely  posts  at 
snowbound  stations  read  the  news  of 
Admiral  Dewey’s  death  at  the  same 
time  as  did  naval  officers  on  board 
cruisers  on  Pacific  stations. 


Members  of  the  New  Haven,  Conn., 
Radio  Club  have  erected  a two-strand 
aerial,  450  feet  long  reaching  from  the 
Hotel  Taft  to  the  Y.  M.  C.  A.  building. 
Six  members  of  the  Club  have  success- 
fully applied  for  licenses  as  wireless 
operators  and  there  is  a total  member- 
ship of  twenty-five. 


The  wireless  station  at  'St.  Eliza- 
beth’s Convent,  Convent  Station,  in 
northern  New  Jersey,  has  a radius  of 
3,000  miles.  The  plant  was  presented 
to  the  college  by  friends  as  a memorial 
to  Sister  Mary  Frederica  McElligott, 
a teacher  for  twenty-four  years  at  St. 
Bridget’s  Parochial  School,  Newark. 
The  station  was  installed  under  the 
supervision  of  Professor  Perley  Hyde, 
of  the  department  of  physics  of  New- 
ark Academy,  and  the  funds  for  the 
memorial  were  raised  through  the  ef- 
forts of  Chief  of  Police  Michael  T. 
Long,  of  Newark,  and  others. 
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The  wireless  class  of  the  New  York  Police  Department 


Police  Test  of  Wireless 

Flashing  a Message  from  Headquarters,  New  York,  to  the 

Various  Precincts 


TESTS  of  wireless  telegraphy  as  a 
practical  means  of  communication 
for  use  in  the  New  York  City  Police  De- 
partment were  made  on  December  n,  12 
and  14.  The  results  of  the  demonstration 
showed  that  excellent  speed  was  made  in 
obtaining  answers  to  the  test  message 
sent  from  Police  Headquarters,  notwith- 
standing the  fact  that  in  many  instances 
the  station  houses  were  a considerable 
distance  from  the  wireless  equipments  in 
the  precincts.  Members  of  the  class  in 
wireless  instruction  in  the  Police  Depart- 
ment, which  is  in  charge  of  Sergeant 
Charles  E.  Pearce,  served  as  operators 
at  the  different  stations  employed  in  the 
demonstration. 


The  test  message  was  transmitted  from 
the  station  on  the  Police  Headquarters 
building  to  the  commanders  of  the  vari- 
ous precincts  in  Manhattan,  Brooklyn, 
the  Bronx,  Richmond  and  Queens.  The 
communication  follows: 

Deliver  to  bearer  forthwith  for  trans- 
mission by  wireless  to  Police  Head- 
quarters, Manhattan,  the  names  and 
shield  numbers  of  six  patrolmen  now  on 
patrol  in  your  precinct. 

Commanding  Officer. 
This  message  was  flashed  to  the  ama- 
teur and  commercial  stations  which  had 
been  designated  for  use  in  the  test. 
Here  it  was  copied  and  placed  in  the 
hands  of  policemen  who  conveyed  it  to 
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the  commander  of  the  precinct  to  which 
it  was  addressed.  The  replies  to  this 
communication  were  rushed  to  the  dif- 
ferent wireless  stations  and  wirelessed 
back  to  Police  Headquarters.  A grati- 
fying result  of  the  test  was  found  in  the 
lack  of  inaccuracy  in  sending  and  re- 
ceiving. 


Marconi  apparatus  played  an  impor- 
tant part  in  the  trial.  The  Marconi 
School  of  Instruction  forwarded  the  first 
message  from  Headquarters  and  also 
acted  as  relay. 

Besides  the  installation  at  Police  Head- 
quarters the  following  stations  were  em- 
ployed : 


Marconi  School, 
Wanamaker  Store, 
Y.  M.  C.  A., 

W.  H.  Reuman, 

Marconi  Co., 
David  Fozetti, 

Y.  M.  C.  A. 

A.  R.  Boeder, 

W.  H.  Richardson, 

A.  F.  Pendelton, 

Justus  J.  Agnoli, 
A.  H.  Grede, 


Manhattan 
Elm  and  Duane  Street 
Broadway  and  Ninth  Street 
153  East  Eighty-sixth  Street 
480  Ninth  Avenue 
Brooklyn 

Seagate  Station  % 

7421  Narrows  Avenue 
Broadway  and  Marcy  Avenue 
Bronx 

3430  Duncomb  Avenue 
Westchester  and  Bergen  Avenues 
Richmond 
New  Brighton,  S.  I. 

Queens 

16  Purvis  Street,  Long  Island  City 
10  Van  Wyck  Avenue,  Jamaica 


Call  Letters 
2-XR 
WHI 
2-YM 
2-RB  ■ 

WSE 

2-WB 

2-AV 

2-JD 

2-AIO 

2-PH 

2-VQ 

2-ZV 


Interest  in  wireless  in  the  Police  De- 
partment has  been  considerable  since  the 
class  in  wireless  was  organized  on  May 
29,  1916.  Sixty  members  of  the  De- 
partment now  hold  first  grade  licenses. 
Their  names  follow : 

Lieutenant  Altenback,  Lieutenant  Van 
Keuren,  Lieutenant  Quackenbos ; Ser- 
geant Kahl,  Sergeant  Pearce,  Sergeant 
Vosburgh;  Patrolman  Black,  Patrolman 
Driscoll,  Patrolman  Ferrick,  Patrolman 
Gaffney,  Patrolman  Gaul,  Patrolman 
Hanley,  Patrolman  Hugftes,  Patrolman 
Jewett,  Patrolman  Kepko,  Patrolman 
Lovett,  Patrolman  Madden,  Patrolman 
Mahoney,  Patrolman  Moroney,  Patrol- 
man Murphy,  Patrolman  McKee,  Pa- 
trolman Northrop,  Patrolman  Ray,  Pa- 
trolman Seymour,  Patrolman  Schwartz, 
Patrolman  Upham,  Patrolman  Valentine, 
Patrolman  James  J.  Ward,  Patrolman 
John  F.  Ward,  and  Patrolman  Wolf. 


Ship  Afire  in  Mid-Pacific 
Marconi  Operator  W.  C.  Thompson 
of  the  steamship  Standard  Arrow,  while 
in  mid-Pacific,  bound  from  the  Orient 


for  San  Francisco,  picked  up  distress 
calls  flashed  by  the  Japanese  steamship 
Tsushima  Manu  at  eleven  o'clock  in  the 
morning  on  January  3.  The  Japanese 
vessel,  which  was  also  bound  from  the 
Orient  for  San  Francisco,  reported  that 
the  ship  was  afire  and  in  need  of  imme- 
diate assistance.  The  Standard  Arrow 
was  at  that  time  approximately  180  miles 
away  and  she  immediately  headed  for  the 
distressed  craft,  and  stood  by  her  until 
the  flames  were  under  control. 


Girl  Operators  in  Commerical  Field 

The  English  Marconi  Company  has  in- 
itiated the  plan  of  training  girls  with  the 
object  of  employing  them  as  wireless  op- 
erators, this  action  being  due  to  the  fact 
that  its  operating  staff  has  been  reduced 
to  a minimum  and  its  traffic  is  constantly 
increasing.  A training  school  was  estab- 
lished and  a course  of  instruction  lasting 
about  eight  months  was  introduced.  The 
curriculum  included  slip  reading,  punch- 
ing, record  reading,  sending  on  long  land 
lines  and  the  general  work  of  a wireless 
operator. 
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The  Coast  Guards’  Wireless 

Achievements 


INTERESTING  illustrations  of  the 
manner  in  which  wireless  is  used  in 
the  United  States  Coast  Guard  service 
are  contained  in  the  annual  report,  just 
issued,  of  that  branch  of  the  Government 
for  the  fiscal  year  ended  June  30,  1916. 
It  tells  of  how  the  art  was  employed  to 
convey  information  that  poachers  were 
violating  the  sealing  laws  in  the  Far 
North;  of  the  invoking  of  the  aid  of 
revenue  cutters  for  ships  in  distress ; of 
the  use  of  radio  on  a cruise  in  search  of 
derelicts,  and  of  the  summoning  of 
medical  and  surgical  aid  by  aerial  mes- 
senger. 

H.  G.  Hamlet,  commanding  the  cutter 
Unalga,  reported  that  during  the  voyage 
of  that  vessel  to  Unalaska,  in  the  Behring 
Sea,  a wireless  message  from  the  deputy 
collector  of  customs  at  that  island,  sum- 
moned the  cutter  to  Lost  Harbor,  An- 
kun  Island.  “The  cutter  proceeded  to 
Lost  Harbor/1  says  the  report  of  the 
commander  of  the  Unalga,  “where  the 
American  codfishing  schooner  Maweena 
of  San  Francisco  was  boarded  and  ex- 
amined and  mendical  treatment  afforded 
two  members  of  her  crew.” 

When  the  cutter  arrived  at  St.  Paul 
Island,  relates  the  report,  Surgeon  Keat- 
ing went  ashore,  in  accordance  with  an 
arrangement  previously  made  by  wire.- 
less,  and  assisted  in  an  operation  upon  a 
native  woman.  After  the  Unalga  had 
left  St.  Paul  Island  and  was  on  her  way 
to  Unimak  Pass  to  take  up  the  patrol 
she  stopped  and  took  on  board  from  the 
American  ship  Bohemia,  a fisherman  who 
had  been  adrift  in  a dory  for  ten  days. 
The  fisherman,  who  was  suffering  from 
cold  and  exposure,  was  placed  in  charge 
of  the  surgeon  on  the  cutter  and  the  in- 
cident was  “reported  to  headquarters  by 
radiogram  as  a matter  of  human  inter- 
est.” 

The  next  afternoon  a wireless  mes- 
sage was  received  from  the  master  of  the 
American  sailing  ship  W.  B.  Flint  saying 
that  near  Cape  Lutke  he  had  seen  the 


sailing  ship  Star  of  Zealand  standing  in- 
shore and  he  feared  she  was  in  danger  as 
he  had  not  seen  her  since.  Investigation 
by  the  cutter,  however,  proved  that  the 
Zealand  was  in  no  danger. 

No  incidents  of  note  marked  the  cruise 
of  the  Unalga  until  five  days  later  when 
the  following  wireless  message  was  re- 
ceived from  the  deputy  collector  of  cus- 
toms and  United  States  Commissioner 
at  Unalaska : 

“Polar  Bear  arrived  with  six  ship- 
wrecked Japs  that  were  picked  up  on 
Nunivak  Island,  unabie  to  learn  details, 
no  interpreter.  When  will  you  be  here  ?” 
Captain  Hamlet  wirelessed  that  he  ex- 
pected to  arrive  at  Unalaska  in  nine  days 
and  “will  go  there  at  once  if  you  need 
our  interpreter  before  that.  Suggest 
careful  inquiry  . . . regarding  condi- 
tions . . . found  on  schooner  wrecked 
at  Nunivak  with  view  to  cutter  visiting 
the  scene  if  circumstances  warrant.” 

In  this  manner  was  the  transaction  of 
official  business  facilitated  by  wireless. 

The  Unalga  was  about  eighty  miles 
from  Attu  when  {he  following  wireless 
message  from  Governor  Fassett  at  St. 
Paul  Island  was  received: 

“ . . . continuing  irregular  intervals 
. . . occasional  reports  firearms  have 
been  heard  close  St.  Paul  Island.  Weath- 
er thick  and  sea  quiet.  Nothing  seen, 
but  (sealing)  poachers  believed  vicin- 
ity.” 

In  response  to  this  message  the  follow- 
ing was  flashed : 

“Message  regarding  supposed  poachers 
acknowledged.  Will  touch  at  Attu  to 
land  mail  and  then  proceed  Pribilofs  di- 
rect. Keep  me  advised.” 

Additional  information  regarding  the 
supposed  poachers  continued  to  reach 
the  cutter  by  means  of  wireless  from 
Governor  Fassett.  One  message  read : 
“Shooting  off  Northeast  Point  and 
English  Bay  continues  with  increasing 
frequency.  Strangers  recently  landed 
Zapadni  and  seal  harems  disturbed. 
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Hfcve  doubled  guards  Northeast  Point 
and  Zapadni.  Weather  continues  thick 
and  nothing  seen.  ...  Two  vessels  be- 
lieved off  island.  St.  George  reports 
nothing  seen  or  heard.” 

In  view  of  the  probability  that  a mod- 
em seal  raider  would  be  equipped  with 
a receiving  wireless  set  with  which  to 
ascertain  the  movements  of  vessels  of 
the  Coast  Guard,  the  following  message 
was  sent  by  Captain  Hamlet  in  radio 
code  to  the  St.  Paul  station : 

“Inform  agent  advisable  to  code  all 
messages  to  me  relative  vessels  vicinity 
your  station.” 

The  cutter  arrived  at  St.  Paul  Island 
three  days  later  and  an  officer  was  sent 
to  shore  with  instructions  to  have  the 
agent  come  to  the  landing  to  deliver  a 
letter  arranging  for  ruse  messages  if 
they  should  be  found  necessary.  The 
Unalga  then  left  St.  Paul  and  cruised 
about  for  several  days,  but  no  further 
developments  occurred  in  the  case  of  the 


poachers. 

The  cutter  Tampa  had  been  away 
from  Key  West,  Fla.,  only  a few  days, 
bound  on  a cruise^in  search  of  derelicts, 
when  she  received  a Marconi  wireless 
from  the  steamer  Alabama  that  the  lat- 
ter had  just  passed  a dangerous  obstruc- 
tion to  navigation  in  the  shape  of  a dis- 
masted waterlogged  hulk.  The  cutter  im- 
mediately steamed  toward  the  reported 
position  of  the  derelict  which  was 
eventually  sighted  and  towed  to  port. 

Another  instance  of  the  humanitarian 
use  to  which  the  wireless  is  put  by  the 
Coast  Guard  service  developed  when  the 
cutter  Ossipee,  on  a winter  cruise,  re- 
ceived a wireless  to  the  effect  that  a 
schooner  was  at  anchor  in  a dangerous 
position  off  the  Hunniwells  Beach  Coast 
Guard  station,  Me.,  and  was  flying  a sig- 
nal of  distress.  Within  an  hour  the  Ossi- 
pee was  near  the  schooner,  the  Irene 
Meservey,  and  the  latter  was  towed  into 
Boothbay  Harbor. 


VESSELS  RECENTLY  EQUIPPED  WITH  MARCONI  APPARATUS 


Names  of  Ships 

Owners 

Call  Letters 

M.  S.  Pennant 

Pierce  Navigation  Co. 

KME 

Tito  Speri 

Italian  State  Railways. 

(Not  assigned) 

Tug  Paul  Jones 

James  W.  Elwell  & Co.. 

KVU 

Carl  D.  Bradley 

Bradley  Transportation  Co. 

WGN 

W.  F.  White 

Limestone  Transportation  Co. 

WGC 

Vigo 

Transoceanic  Steamship  Corporation 

KMC 

Eagle 

Standard  Transportation  Co. 

KIR 

Tiger 

Standard  Transportation  Co. 

KIT 

S.  Y.  Nokomis 

H.  E.  Dodge. 

(Not  assigned) 

Ranenfjord 

(Not  assigned) 

M.  S.  Selene 

(Not  assigned) 

s.  s.  Rijswijk 

PIT 

DIVIDEND  DECLARED 

The  Marconi  Wireless  Company,  Ltd., 
has  declared  a dividend  of  seven  per  cent 
on  the  preferred  stock  and  five  per  cent 
interim  dividend  on  the  ordinary  stock. 
The  Marconi  International  Marine  Com- 
munication Company  has  declared  a five 
per  cent  interim  dividend. 

The  Auckland  wireless  station,  which 
has  been  closed  since  May,  1915,  has  been 
re-opened. 


MARCONI  ON  WILSON'S  PEACE 
NOTE 

Guglielmo  Marconi,  is  quoted  as  fol- 
lows regarding  President  Wilson's  peace 
note  regarding  which  there  has  been  so 
much  discussion: 

“I  sympathize  with  the  attitude  of  the 
President.  I understand  the  feelings  of 
the  American  people,  but  I think  the  Cen- 
tral Empires  should  be  the  first  to  make 
definite  proposals.  Thus  far  they  have 
not  done  so.” 
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AMERICAN  MARCONI  EQUIP- 
MENT BEST  IN  WORLD, 
SAYS  CHIEF  RADIO  IN- 
SPECTOR 

Interesting  sidelights  on  shipping  con- 
ditions and  a high  tribute  to  the  su- 
premacy of  American  wireless  appara- 
tus, are  among  the  distinctive  features 
of  the  annual  report  of  the  Chief  Radio 
Inspector  at  New  York.  The  following 
extracts  from  this  document  appear  in 
the  report  of  the  Commissioner  of  Navi- 
gation : 

“The  European  war  has  changed  to  a 
great  extent  die  character  of  the  vessels 
entering  this  port.  Practically  all  of  the 
great  liners  formerly  making  trips  here 
have  been  taken  from  their  routes  by 
their  controlling  governments  for  various 
purposes.  A considerable  number  of 
them  have  been  lost  during  the  war.  Most 
of  these  vessels  were  of  a class  which 
brought  them  under  the  radio  laws.  In 
their  place  ships  have  been  substituted 
which  formerly  ran  to  less  important 
ports  and  in  less  important  trade.  It  so 
happens  that  the  monthly  record  of  ves- 
sells  coming  under  the  radio  laws  has 
been  started  only  since  the  commence- 
ment of  the  European  war,  so  that  it  is 
hard  to  tell  exactly  what  effect  the  war 
has  had  on  the  work  of  the  Radio  Ser- 
vice— that  is,  whether  the  large  number 
of  small  boats  require  more  supervision 
than  under  normal  conditions  with  the 
great  liners  entering  into  this  port  where 
one  vessel  would  carry  as  much  cargo  as 
several  of  the  present  class.  I am  of  the 
opinion  that  the  number  of  sailings  of 
vessels  coming  under  the  radio  laws  is 
considerably  less  than  in  normal  times. 
However,  the  poor  radio  equipment 
found  on  the  small  tramp  steamers  that 
now  come  in  and  the  unfamiliarity  of  the 
owners  and  officers  of  these  vessels  with 
our  radio  laws  necessitate  as  much  work 
on  the  part  of  the  Radio  Service  as  the 
larger  number  of  vessels  which  would 
come  here  in  normal  times. 

“Several  vessels  came  into  this  port 
for  the  first  time  and  were  entirely  un- 
equipped with  the  necessary  apparatus 
to  enable  them  to  comply  with  the  law, 
but  immediately  installed  the  required 
equipment  upon  notification.  In  cases 
where  the  Radio  Service  was  assured 


that  this  would  be  attended  to  no  other 
notice  was  left  for  the  master,  but  the 
case  was  followed  up  and  the  ship  in- 
spected before  her  departure  after  being 
equipped. 

“The  record  also  shows  an  increase  in 
the  number  of  amateur  station  licenses, 
but  this  really  represents  more  clerical 
work  accomplished  rather  than  any  tech- 
nical radio  work  in  connection  with  these 
stations,  as  it  is  regularly  reported  to 
you  the  radio  service  in  this  office  as  now 
Constituted  is  absolutely  unable  to  give 
any  effective  attention  to  the  amateur 
stations. 

“There  has  been  a vast  improvement 
iir equipment  on  American  vessels  leav- 
ing this  port.  The  Marconi  company 
during  the  past  fiscal  year  has  installed 
189  new  equipments.  Owing  to  the  pa- 
tent situation  there  have  been  very  few 
installations  in  this  district  by  other  com- 
panies, but  the  standard  of  maintenance 
and  operators  has  been  constantly  im- 
proved as  the  shipping  companies  have 
become  accustomed  to  higher-grade 
equipment,  so  that  the  situation  may  be 
summed  up  by  stating  that  the  radio 
equipments  installed  on  American  vessels 
now  represent  a higher  and  later  devel- 
opment of  the  radio  art  than  those  of 
any  other  nation  trading  into  this  port 
at  this  time.” 


THE  SHARE  MARKET 

New  York,  January  12. 
Bid  and  asked  quotations  in  Marconi 
shares  today : 

American,  2^5-3 ; Canadian, 

English,  Common,  12-16;  English, 
preferred,  10-14. 


BOSTON  WOMEN  WANT  COM- 
MERCIAL LICENSES 

Three  Boston  women  have  passed  the 
examination  for  amateur  first  grade  li- 
censes and  are  aiming  to  secure  commer- 
cial licenses.  Miss  Charlotte  Bayliss,  of 
Commonwealth  Avenue,  Miss  Edith 
Sigourney  of  Beacon  Street,  both  Vin- 
cent Club  members,  and  Miss  Ruth  Mor- 
ton of  Arlington  are  the  young  women 
who  have  obtained  the  amateur  licenses. 
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Queries  Answered 

Answers  will  be  given  in  this  department  to  questions  of  subscribers,  covering  the  full 
range  of  wireless  subjects,  but  only  those  which  relate  to  the  technical  phases  of  the  art  and 
which  are  of  general  interest  to  readers  will  be  published  here.  The  subscriber's  name  and 
address  must  be  given  in  all  letters  and  only  one  side  of  the  paper  written  on;  where 
diagrams  are  necessary  they  must  be  on  a separate  sheet  and  drawn  with  India  ink.  Not 
more  than  five  questions  of  an  individual  can  be  answered.  To  receive  attention  these  rules 
must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 


G.  L.  W.,  Jr.,  Schenectady,  N.  Y.: 

It  makes  no  difference  whether  the 
primary  and  secondary  of  an  inductively- 
coupled  oscillation  transformer  are  wound 
in  the  opposite  or  in  the  same  direction. 
There  would,  however,  be  a different  effect  if 
these  two  windings  were  connected  in  se- 
ries, because  with  one  connection  they 
would  be  mutually  inductive  and  with  the 
opposite  connection  in  opposition. 

♦ * * 

J.  B.  Q.,  New  Orleans,  La.: 

Answers  to  all  questions  concerning  the 
natural  ^ wave-lengths  of  four-wire  aerials 
of  various  dimensions  can  be  obtained  by 
examining  the  set  of  curves  appearing  in 
the  November,  1916,  issue  of  The  Wireless 
Age. 

♦ * * 

S.  W.  Y.,  Montclair,  N.  J.,  writes: 

Ques. — (1)  Is  there  any  advantage  in 
spacing  the  wires  of  an  aerial  more  than 
four  feet? 

Ans. — (1)  No  advantage  is  derived  in  fur- 
ther spacing  except  in  cases  where  the 
length  of  the  flat  top  portion  of  the  an- 
tenna is  limited.  Take,  for  example,  an 
aerial  where  the  length  of  the  flat  top  por- 
tion is  no  more  than  30  or  40  feet.  In  this 
case,  in  order  to  increase  the  capacity  of 
the  antenna,  it  may  be  of  value  to  spread 
the  wires  just  as  far  as  possible. 

♦ * * 

A.  X.  G.  inquires: 

Ques. — (1)  Which  is  preferable,  a po- 
tentiometer made  of  carbon  resistance  rods 
or  one  of  German  silver  wires? 

Ans. — (1)  Provided  the  necessary  fineness 
of  adjustment  can  be  obtained,  equal  results 
will  be  secured  from  either  type. 

♦ * * 

D.  J.  R.,  Hackensack,  N.  J.,  inquires: 

Ques. — (1)  What  becomes  of  a graduate 
after  he  has  finished  his  course  of  instruction 
in  the  Marconi  School  of  Instruction? 

Ans. — (1)  He  is  assigned  as  a junior  op- 
erator in  the  marine  service  of  the  Marconi 
Company. 

Ques. — (2)  Can  a graduate  select  the  ship 
to  which  he  is  assigned? 

Ans.— (2)  This  matter  is  left  to  the  dis- 
cretion of  the  superintendent  of  the  par- 
ticular division  in  which  he  is  employed. 


Ordinarily  operators  are  required  to  take 
an  assignment  on  any  ship  to  which  they 
may  be  ordered. 

♦ * * 

E.  M.  W.,  Auburn,  N.  Y.: 

With  the  sensitive  types  of  receiving  ap- 
paratus now  in  use,  such  as  the  regenerative 
vacuum  valve  and  multi-step  amplifiers,  it  has 
been  found  possible  to  load  aerials  with  a 
natural  wave-length  of  even  300  meters,  up 
to  10,000  and  15,000  meters,  with  fair  results. 
Of  course,  stronger  signals  are  obtained 
with  larger  aerials,  but  experiments  reveal 
that  there  is  no  particular  advantage,  even 
when  receiving  waves  of  10,000  meters,  in 
making  the  flat  top  portion  more  than  3,000 
feet  in  length. 

The  actual  value  of  capacity  of  a variable 
condenser,  connected  in  shunt  to  a secon- 
dary winding  depends  upon  the  type  of  re- 
ceiving detector  in  use.  . Such  detectors  as 
the  tikker,  the  Goldschmidt  tone  wheel,  etc., 
can  have  large  values  of  capacity  in  shunt 
to  the  secondary  winding,  but  the  average 
crystal  detector  and  the  vacuum  valve  re- 
quire exceedingly  small  values  of  capacity  at 
this  point,  not  over  .0002  microfarad. 

Full  information  concerning  the  Marconi 
School  of  Instruction  can  be  obtained  from 
the  Instructing  Engineer,  25  Elm  Street, 
New  York  City.  We  understand  that  there 
is  a considerable  demand  for  radio  operators 
and  that  graduates  of  this  school  are  placed 
promptly  in  the  marine  service  of  the  Mar- 
coni Company. 

Full  particulars  concerning  the  Naval 
Radio  School  can  be  obtained  from  the 
Commandant  at  the  Navy  Yard  in  question. 

♦ * * 

A.  B.  R.,  St.  Louis,  Mo.,  inquires: 

Ques. — (1)  Is  there  any  precedent  for  be- 
lieving that  there  is  any  difference  in  the 
effects  of  the  transmitting  or  receiving 
aerial  with  the  high  potential  ends  con- 
nected together  or  left  open? 

Ans. — (1)  In  our  opinion  there  is  no  dif- 
ference. 

♦ * * 

E.  N.,  Milwaukee,  Wis.,  inquires: 

Ques. — (1)  Would  you  recommend  an  oil 
immersed  condenser  or  one  of  the  regula- 
tion glass  plate  type  for  use  in  connection 
with  a i-inch  spark  coil? 
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Ans. — (i)  Either  type  will  suffice  for  the 
purpose.  Increased  insulation  is  obtained 
from  oil-immersed  condensers  and  the 
brushing  of  the  plates  is  reduced. 

Ques. — (2)  Please  give  directions  for  the 
construction  and  the  dimensions  of  a con- 
denser suitable  for  this  coil. 

Ans. — (2)  The  capacity  of  this  condenser 
varies  widely  according  to  the  speed  of  the 
vibrator  and  the  general  overall  construc- 
tion of  the  coil.  The  correct  value  is  best 
determined  by  experiment;  generally  two 
plates  of  glass,  6 inches  by  8 inches,  held 
with  tinfoil,  4 inches  by  6 inches,  will  give 
the  correct  value  of  capacity.  These  plates 
need  not  necessarily  be  immersed  in  oil,  but 
to  do  so  may  reduce  the  strain  on  them.  If 
this  does  not  prove  to  be  of  correct  value 
for  a good  spark  discharge  try  increased  or 
decreased  values  of  capacity  or  a series  in 
parallel  connection  until  the  best  possible 
spark  is  obtained.  A spark  coil  of  recent 
design  having  a normal  i-inch  spark  dis- 
charge without  condenser  required  six 
plates,  6 inches  by  8 inches  in  parallel,  for 
the  spark  discharge  of  greatest  volume  and 
purity  of  note. 

* * * 

W.  L.  G.,  East  Oakland.  Cal.,  inquires: 

Ques. — (1)  There  has  been  a good  deal 
of  arguing  and  debating  in  my  district  over 
the  international  “keep  out”  signal;  some 
say  it  is  QRM,  others  BK,  and  still  others 
QKD.  Which  is  correct? 

Ans. — (1)  The  international  “keep  out” 
signal  is  QRX. 

* * * 

E.  H.  S.,  Rochester,  N.  Y.,  inquires: 

Ques. — (1)  What  is  the  fundamental 
wave-length  of  a four-wire  aerial,  80  feet 
in  length  with  an  average  height  of  37  feet, 
the  wires  being  spaced  about  i>£  feet  apart, 
as  per  the  accompanying  diagram? 

Ans. — (1)  The  natural  wave-length  of 
this  system  is  approximately  145  meters. 

Ques. — (2)  Where  can  I obtain  formulae 
for  calculating  the  wave-length  of  an  aerial 
from  its  dimensions? 

Ans. — (2)  This  calculation  was  described 
in  a series  of  articles  by  Professor  G.  O. 
Howe  appearing  in  the  December,  1915, 
and  the  January,  1916,  issues  of  The  Wire- 
less World,  of  London,  England. 

Ques. — (2)  Which  is  considered  the  most 
efficient  type  of  transmitting  oscillation 
transformers  for  a k.w.  set,  an  ordinary 
helix  or  an  inductively  coupled  oscillation 
transformer.  Is  a pancake  type  as  efficient 
as  a comercial  type  oscillation  transformer? 

Ans. — (2)  Practically  equal  results  can  be 
obtained  with  all  types  of  oscillation  trans- 
formers provided  they  are  thoroughly  un- 
derstood. The  inductively-coupled  type  per- 
mits the  mutual  inductance  between  the  pri- 
mary and  secondary  circuits  to  be  regulated 
with  less  difficulty,  but  the  same  regulation 
can  be  obtained  on  a simple  helix  by  the  use 
of  three  contact  clips.  There  is  practically 
no  difference  in  the  efficiency  of  a pancake 
transformer  as  compared  to  the  ordinary 
barrel  type. 


Ques. — (3)  Please  give  the  directions  and 
diagram  of  the  construction  of  a reactance 
coil  of  suitable  design  for  use  with  a Vi  k.w. 
Packard  transformer. 

Ans. — (3)  Lacking  data  as  to  windings  of 
this  transformer,  we  cannot  give  the  desired 
advice.  You  had  better  communicate  direct 
with  the  manufacturers. 

Ques. — (4)  Is  asbestos  wood  or  asbestos 
board  as  good  or  better  than  marble  for  use 
as  a switchboard  panel  for  high  frequency 
current? 

Ans. — (4)  Marble  by  all  means  should  not 
be  employed  where  the  high  frequency  cir- 
cuits come  in  direct  contact  with  the  surface 
of  the  panel  board.  Such  insulating  mate- 
rials as  bakelite,  micarta,  etc.,  are  to  be  pre- 
ferred. 

♦ * * 

C.  A.  M.,  Atlanta,  Ga.,  inquires: 

Ques. — (1)  Can  the  receiving  navy  set  de- 
signed by  Dr.  Cohen  having  coils  18  inches 
in  length,  6 inches  in  diameter,  wound  with 
No.  28  SSC  wire,  be  used  on  amateur  wave- 
lengths? 

Ans. — (1)  It  will  respond  to  the  lower 
range  of  wave-length  if  the  inductance  coils 
are  fitted  with  multipoint  switches,  permit- 
ting small  values  of  inductance  to  be  used 
in  the  primary  and  secondary  windings. 

Ques. — (2)  How  may  the  inductance  of 
the  coils  be  varied  and  if  it  is  accomplished 
by  a multipoint  switch,  how  many  turns  of 
inductance  should  be  included  between  the 
taps  on  the  switch? 

Ans. — (2)  The  inductance  value  may  be 
varied  either  by  a multipoint  switch  or  by  a 
sliding  contact.  The  maker  of  the  set  can 
add  just  as  many  taps  to  the  multipoint 
switch  as  he  desires;  the  greater  the  number 
the  closer  will  be  the  adjustment  to  any 
particular  value  of  wave-lengths. 

Ques. — (3)  Are  all  variable  condensers 
used  in  this  set  necessary? 

Ans. — (3)  Yes. 

Ques. — (4)  Can  you  give  a diagram  con- 
nection whereby  either  a carborundum  de- 
tector, a galena  detector  or  a three  element 
vacuum  valve  can  be  connected  to  the  sec- 
ondary terminals  of  this  circuit? 

Ans. — (4)  You  should  be  able  to  answer 
this  question  with  little  difficultv.  For  ex- 
ample: The  terminals  of  the  secondary 
winding  should  be  disconnected  from  the 
grid  and  filament  of  the  vacuum  valve  de- 
tector and  connected  to  the  binding  post  of 
the  carborundum  crystal.  Also  the  receiv- 
ing telephones  should  be  disconnected  from 
the  local  circuit  of  the  vacuum  valve  and 
connected  in  the  potentiometer  and  crystal 
circuits  of  the  carborundum  set.  For  the 
galena  detector  the  head  .telephones  should 
be  connected  in  shunt  to  the  fixed  stopping 
condenser.  By  means  of  three  double  pole 
double  throw  switches  the  necessary 
changes  can  be  readily  obtained. 

* * * 

H.  B.  S.,  New  Hartford,  Conn.,  inquires: 

Ques. — (1)  My  receiving  aerial  consists 
of  two  No.  14  copper  clad  iron  wires,  each 
350  feet  in  length,  spaced  six  feet  apart, 


Digitized  by  Google 


February,  1017 


THE  WIRELESS  AGE 


Mi 


being  35  feet  in  height  at  one  end  and  50 
feet  at  the  other  end.  The  lead-in  is  60  feet 
in  length  from  the  spreaders  and  the  ground 
is  10  feet  in  length.  Please  give  the  approxi- 
mate wave-length. 

Ans. — (1)  The  fundamental  wave-length 
of  this  antenna  is  approximately  540  meters. 

Ques. — (2)  The  lead-in  of  the  aerial  de- 
scribed in  my  query  is  supported  by  and 
lies  parallel  to  an  iron  pipe  mast.  I wish  to 
erect  a small  transmitting  aerial  suspending 
it  at  one  end  from  the  same  mast.  I can 
make  the  latter  aerial  perpendicular  or  near- 
ly horizontal,  or  I can  erect  it  at  an  angle 
of  90  or  180  degrees  to  the  larger  aerial  if  it 
is  placed  in  a horizontal  position.  If  this 
aerial  lies  parallel  to  the  lead-ins  of  the  first 
named  aerial,  I fear  that  considerable  en- 
ergy loss  will  be  occasioned.  Would  you 
advise,  therefore,  that  it  be  placed  at  an 
angle  or  what  direction  do  you  consider 
best? 

Ans. — (2)  We  advise  that  the  second 
aerial  be  placed  at  a right  angle  to  the  first 
aerial  and  that  a parallel  position  of  the 
lead-ins  be  avoided. 

Ques. — (3)  I constructed  a high  potential 
battery  for  a vacuum  valve  detector  after 
the  design  presented  in  a prize  article  in 
The  Wireless  Age.  The  results  obtained 
were  not  satisfactory,  and  the  zinc  became 
heavily  coated  with  black  slime,  due,  I 
should  say,  to  local  action.  I used  a ten 
per  cent,  solution  of  commercial  sulphuric 
acid.  What  do  you  believe  to  be  the  trou- 
ble? Is  it  caused  by  impure  zinc  or  by  im- 
pure acid?  Would  amalgamating  the  zinc 
with  mercury  help  matters? 

Ans. — (3)  Judging  from  the  coating  of 
slime  obtained,  it  is  quite  likely  that  the 
acid  solution  was  too  strong  and  we  advise 
you  to  soak  up  a new  set  of  blotters  with  a 
weaker  solution.  Amalgamation  of  the  zinc 
would  help,  but  it  is  not  absolutely  neces- 
sary in  view  of  the  fact  that  the  local  circuit 
of  the  vacuum  valve  requires  but  a very 
small  amount  of  current. 

Ques. — (4)  Are  the  old  type  vacuum  valve 
bulbs  more  sensitive  than  the  new  tubular 
type  having  a single  straight  filament?  Can 
the  tubular  type  of  bulb  be  used  for  amplifica- 
tion purposes? 

Ans.-—(4)  For  the  reception  of  undamped 
oscillations  by  the  “beat”  method  the  tubu- 
lar bulb  is  preferred,  but  for  the  reception 
of  signals  from  spark  stations,  the  old  time 
round  bulb  seems  to  give  the  best  results. 

Ques. — (5)  I recently  purchased  a type 
RJ9  vacuum  valve  detector  and  at  the  first 
test  a blue  glow  would  be  obtained  with  54 
volts  at  the  high  potential  battery  and  with 
the  filament  only  moderately  bright.  With- 
in a week  after  it  had  been  put  into  use  it 
became  impossible  to  make  the  blue  glow 
appear  with  seventy-two  volts  at  the  same 
battery  afid  a very  bright  degree  of  incan- 
descence at  the  filament.  In  fact  the  bulb 
became  practically  useless  as  a detector.  I 
have  tried  the  usual  methods  of  heating  the 
bulb,  but  have  been  unable  to  make  this 
bulb  respond. 

Ans. — (5)  In  view  of  the  fact  that  you 


have  heated  the  bulb,  we  have  no  additional 
advice  to  offer,  but  it  is  a fact  that  certain 
grades  of  these  bulbs  recently  furnished  the 
amateur  market  possess  a notable  degree  of 
insensibility  and  w*ith  a corresponding  con- 
stant change  of  vacuum.  Heating  the  bulb 
is  generally  a cure  for  this  difficulty,  but 
inasmuch  as  it  did  hot  help  matters  in  your 
case  we  have  no  additional  advice  to  offer. 
You  might  find  that  by  the  application  of 
100  or  150  volts  to  the  local  circuit  that  the 
characteristic  blue  glow  will  be  obtained. 
We  advise  you  to  return  this  bulb  to  the 
manufacturer. 

* * * 

W.  M.  N.,  Kemersville,  N.  C.,  inquires: 

Ques. — (1)  I am  constructing  an  induc- 
tively-coupled receiving  tuner  for  a medium 
range  of  wave-length.  The  primary  winding 
is  4l/i  inches  in  diameter,  wound  for  554 
inches  with  No.  22  enameled  copper  wire. 
I use  a sliding  contact  for  variation  of  the 
primary  inductance.  Please  give  dimensions 
for  a secondary  winding  for  this  tuner,  that 
is,  the  size  of  the  wire  and  the  number  of 
taps  to  be  brought  from  it,  etc. 

Ans. — (1)  Wind  up  the  secondary  tube  4 
inches  in  diameter  with  550  turns  of  No.  30 
enameled  wire  and  divide  them  equally  be- 
tween the  taps  of  a multipoint  switch  em- 
ploying about  fifteen  turns  to  each  tap. 
Your  set  will  then  respond  approximately 
to  wave-lengths  of  3,000  meters  and  will  be 
particularly  applicable  for  the  reception  of 
the  time  signals  from  Arlington  up  to  2,500 
meters. 

♦ * * 

J.  J.  C*  Brooklyn,  N.  Y.: 

So  many  queries  have  been  received  re- 
garding the  number  of  tap-offs  to  be  taken 
from  *the  loading  coils  and  primary  and  sec- 
ondary inductances  of  the  “beat”  receiver  de- 
scribed in  the  book  called  “How  to  Conduct 
a Radio  Club”  that  an  answer  will  be  given 
covering  all  inquiries.  The  amateur  experi- 
menter of  course  understands  that  in  any  re- 
ceiving set  it  is  preferable  to  have  just  as 
many  taps  on  a given  winding  as  are  feasible 
from  a mechanical  standpoint  because  the 
closer  the  adjustment  the  more  accurate  is 
the  tuning  of  a given  set.  In  consequence 
you  can  add  just  as  many  taps  to  the  wind- 
ings as  you  desire,  but  for  the  range  of  wave- 
lengths between  6,000  and  10,000  meters  the 
coils  described  on  page  82  of  the  first  edition 
of  the  book  called  “How  to  Conduct  a Radio 
Club”  are  of  such  value  that  the  wave-lengths 
of  the  secondary  circuit  and  the  local  tele- 
phone circuit  of  the  vacuum  valve  can  be  va- 
ried by  means  of  the  variable  condensers 
alone.  Similarly,  a smaller  value  of  induc- 
tance.  could  be  selected  in  the  antenna  circuit 
and  if  the  complete  primary  circuit  is  then 
shunted  by  a condenser  of  variable  capacity, 
the  necessary  change  of  wave-lengths  in  that 
circuit  can  be  obtained  by  the  condenser 
alone.  In  other  words,  the  complete  tuning 
is  done  by  means  of  variable  condensers  and 
not  by  the  coils.  Of  course,  for  the  lower 
range  of  wave-lengths  a multipoint  must  be 
fitted  to  all  coils  of  the  windings. 
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R.  A.,  Danville,  Pa.,  inquires: 

Ques.— (i)  Of  late  the  amateurs  in  and 
about  Danville  have  been  annoyed  by  a pe- 
culiar buzz.  This  interfering  sound  is  heard 
continuously  except  late  at  night  and  particu- 
larly in  wet  weather.  The  interference  is  so 
severe  that  no  stations  are  heard  except  Ar- 
lington and  in  one  instance  the  time  receiv- 
ing station  of  a jeweler  was  completely  put  out 
of  business.  Can  you  give  me  any  particular 
advice  on  this  subject  and  how  this  inter- 
ference can  be  averted? 

Ans. — (i)  This  interference  is  probably  due 
to  leakage  on  the  power  lines  in  your  neigh- 
borhood and  can  only  be  stopped  by  locating 
the  leak.  This  is  often  caused  by  sparking 
from  a 2,200-volt  power  line  to  a tree.  To 
say  the  least,  there  is  leakage  on  the  power 
circuits  of  some  sort  causing  sparking  which 
in  turn  sets  up  a highly  damped  interfering 
wireless  telegraph  wave. 

* * * 

D.  W.  D.,  Colorado  Springs,  Colo.,  inquires : 

Ques.— (1)  What  is  the  natural  wave- 
length, capacity  and  inductance  of  an  inverted 
L aerial  60  feet  in  length,  50  feet  in  height, 
comprising  six  wires  spaced  2 feet  apart? 

Ans. — (1)  A natural  wave-length  is  163 
meters,  the  capacity  approximately  .000267 
microfarad  and  the  inductance  41,000  centime- 
ters. 

We  cannot  calculate  the  possible  range  of 
wave-length  of  your  receiving  set  because 
you  failed  to  give  the  dimensions  of  the  tun- 
ing coil,  the  number  of  turns,  the  size  of  the 
wire,  etc.,  which  are  essential  in  order  to 
make  the  calculation. 

* * * 

A.  B.  L.,  Kansas  City,  Mo.,  inquires: 

Ques. — (1)  Of  what  value  are  the  data  in 
the  set  of  curves  shown  in  Figure  13,  page 
no  of  the  November,  1916,  issue  of  The 
Wireless  Age? 

Ans. — (1)  These  data  should  be  of  consid- 
erable value  to  the  amateur  experimenter  be- 
cause they  show  the  natural  wave-length  of 
an  aerial  circuit  with  10,000  centimeters  or 
10  microhenries  of  inductance  inserted  at  the 
base.  This  inductance  may  conveniently  rep- 
resent the  secondary  winding  of  a transmit- 
ter oscillation  transformer  at  any  given  sta- 
tion. A secondary  winding  having  this  value 
can  be  calculated  by  means  of  the  formula 
given  on  page  106  of  the  November,  1916, 
issue,  and  use  of  these  data  is  recommended 
to  the  amateur  experimenter.  Having  con- 
structed a secondary  inductance  with  this 
value,  the  experimenter  may  then  erect  an 
aerial  of  the  correct  dimensions  to  emit,  let 
us  say,  the  wave-length  of  200  meters  or  any 
other  wave-length  desired  within  the  limits  of 
the  data  given  in  Figure  11. 

* * * 

A.  B.  R.,  Jersey  City,  N.  J.,  inquires: 

Ques. — (1)  How  do  the  operators  in  the 
marine  service  of  the  Marconi  Company  keep 
track  of  the  conditions  of  the  storage  cells 


furnished  for  the  auxiliary  radio  transmit- 
ters? 

Ans. — (1)  An  instrument  known  as  an  am- 
pere hour  meter  is  inserted  in  both  the  charge 
and  discharge  circuits  of  the  battery.  When 
the  battery  is  fully  charged  the  pointer  of 
this  instrument  rests  at  the  zero  position  on 
the  scale,  but  as  current  is  taken  out  of  the 
battery  the  pointer  moves  from  the  zero  po- 
sition in  the  direction  of  the  hands  of  the 
clock  and  the  scale  reading  corresponding  to 
any  particular  position  of  the  pointer  indi- 
cates the  number  of  ampere  hours  of  energy 
taken  from  the  battenr.  The  additional  care 
required  is  merely  to  keep  the  cells  well  filled 
with  water,  that  is  to  say,  the  plates  should 
be  covered  with  electrolyte  to  a depth  of 
or  of  an  inch.  Lacking  an  ampere  hour 
meter,  the  condition  of  storage  cells  is  noted 
by  taking  normal  current  from  the  cells  and 
at  the  same  time  measuring  the  voltage.  If 
the  total  voltage  is  less  than  1.81  per  cell,  Jhey 
are  said  to  be  discharged  and  must  be  imme- 
diately placed  on  charge. 

* * * 

D.  L.  I.,  Curwensville,  Pa.,  inquires: 

Ques. — (1)  I wish  to  construct  an  open 
rack  condenser  with  glass  plates,  30  inches  by 
ii#  inches,  covered  with  tinfoil,  28  inches  by 
8 inches.  How  many  plates  would  I require? 
This  condenser  is  to  be  used  with  a 20,000- 
volt  transformer  varying  in  capacity  from  $4 
k.w.  to  2l/2  k.w. 

Ans. — (1)  You,  of  course,  understand  that 
you  cannot  consume  the  full  input  of  this 
transformer  at  the  wave-length  of  200  me- 
ters and  should  you  desire  to  use  a greater 
wave-length,  the  condenser  may  have  the  ca- 
pacity of  .02  microfarad.  You  will  require 
twenty-eight  plates  of  glass,  fourteen  plates 
being  connected  in  parallel  in  one  bank  and 
the  second  set  of  fourteen  plates  in  another 
bank.  The  two  banks  should  then  be  con- 
nected in  series  and  to  the  terminals  of  the 
transformer. 

Ques.— (2)  My  aerial  is  170  feet  in  length, 
mean  height  55  feet,  comprising  four  wires 
spaced  2'/2  feet  apart.  What  is  the  wave- 
length ? 

Ans.— (2)  About  300  meters. 

Ques.— (3)  How  can  it  be  reduced  by  means 
of  a series  condenser? 

Ans. — (3)  A condenser  comprising  three 
plates  of  glass,  12  inches  by  12  inches,  cov- 
ered with  tinfoil,  10  inches  by  10  inches,  the 
plates  being  connected  in  series,  will  reduce 
the  wave-length  of  your  antenna  to  nearly 
200  meters,  but  if  you  intend  to  operate  this 
set  on  200  meters,  the  value  of  capacity  for 
the  closed  circuit  which  we  advised  in  answer 
to  your  first  query  should  be  reduced  by  one- 
half,  or  in  other  words,  the  capacity  should 
not  exceed  .008  or  .01  microfarad. 

* * * 

J.  H.  D.,  Greenwich,  Conn. : 

You  experience  the  same  difficulty  as  many 
other  amateurs  who  have  not  looked  thor- 
oughly into  the  matter  of  electrostatic  induc- 
tion before  erection  of  their  transmitting  ap- 
paratus. A wireless  telegraph  aerial  should 
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by  all  means  not  lie  parallel  to  a power  cir- 
cuit and  there  is  only  one  solution  of  your 
problem,  namely,  that  if  you  desire  to ' pre- 
vent the  lights  in  your  neighbor's  house  from 
burning  out,  you  must  remove  your  aerial 
completely  from  a parallel  position  to  the 
power  line,  or,  as  an  alternative,  you  might 
have  the  lighting  circuit  leading  to  the  house 
placed  in  an  iron  conduit  under  the  earth.  Of 
course  the  latter  plan  would  be  rather  ex- 
pensive. 

* * * 

F.  H.  U.,  Weyauwega: 

Without  making  actual  tests  *on  your  re- 
ceiving apparatus  it  is  difficult  to  advise  con- 
cerning your  troubles,  but  it  may  be  that  the 
enameled  wire  winding  on  your  tuning  coil 
has  a considerable  value  of  distributed  ca- 
pacity and  acts  in  such  a manner  as  to  upset 
the  tuning.  The  action  of  the  equipment,  as 
you  describe  it,  also  points  to  an  earth  con- 
nection of  high  resistance  which  may  have 
a considerable  damping  effect  upon  the  oscil- 
lations. The  receiving  tuner  is  apparently 
well  proportioned  and  should  give  fairly 
sharp  tuning  in  the  reception  of  the  time  sig- 
nals from  Arlington. 

The  use  of  slate  as  an  insulating  material 
for  apparatus  of  radio  frequency  is  not  rec- 
ommended, particularly  in  the  case  of  the 
lighting  switch. 

It  is  difficult  to  say  why  you  do  not 
receive  stations  operating  at  the  wave- 
length of  600  meters,  but  if  your  tuner  has 
multipoint  switches  fitted  to  both  the  primary 
and  secondary  windings  and  they  permit  the 
necessary  values  of  inductance  in  either  cir- 
cuit for  resonance,  there  is  no  reason  why 
you  should  not  be  able  to  tune  to  waves  of 
600  meters. 

* * * 

W.  S.  G.,  San  Rafael,  Cal.,  inquires : 

Ques. — (1)  I have  a $4  k.w.  transformer 
with  a 13,200-volt  secondary  and  would  like 
to  know  the  correct  number  of  condenser 
plates  covered  with  foil,  6 inches  by  8 inches, 
to  operate  at  the  wave-length  of  200  meters. 

Ans. — (1)  Twelve  plates  of  glass,  8 inches 
by  10  inches,  with  a thickness  of  H of  an  inch 
should  be  employed.  Each  plate  will  have  sr 
capacity  of  approximately  .00066  microfarad 
and  twelve  in  parallel  will  give  'about  .008 
microfarad,  the  correct  value  for  the  wave- 
length of  200  meters.  If  the  glass  is  not  able 
to  withstand  the  potential  of  your  trans- 
former, you  would  require  eighteen  such 
plates,  put  into  two  banks  of  twenty- four 
plates  in  parallel  in  each  bank,  the  two  banks 
being  connected  in  series. 

Ques. — (2)  Having  a motor  revolving  at  a 
speed  of  3,000  R.P.M.,  what  would  tye  the 
correct  number  of  points  for  the  disc  to  be 
used  in  connection  with  this  set? 

Ans.— ^(2)  A disc  8.  inches  in  diameter, 
fitted  with  eight  sparking  points,  will  give 
good  results. 

Ques. — (3)  Please  publish  the  correct  num- 
ber of  gaps  to  be  used  in  a quenched  spark 
discharger  like  that  described  in  the  book 
"How  to  Conduct  a Radio  Club." 


Ans. — (3)  Approximately  1,200  volts  are  al- 
lowed for  each  gap  and  consequently  ten  gaps 
or  about  eleven  plates  would  be  required. 

Ques. — (4)  How  can  I determine  the  cor- 
rect value  -of  capacity  for  the  quenched  {jap  ? 

Ans. — (4)  It  should  not  exceed  .008  micro- 
farad and  the  value  for  the  best  spark 'note 
is  preferably  obtained  by  experiment. 

Ques. — (5)  What  is  the  meaning  of  the 
letters  “S.  V.  C .”  as  used  in  the  sending  of 
radio  messages? 

Ans. — (5)  This  is  an  abbreviation  for  the 
word  service.  A service  message  pertains  to 
the  business  of  the  Marconi  Company  and  re- 
fers to  the  tracing  down  of  the  delivery  of 
a message  or  some  important  point  concern- 
ing the  rates,  etc. 

* * * 

M.  S.,  Swarthmore,  Pa.,  inquires: 

Ques. — (1)  My  experience  with  an  oscillat- 
ing vacuum  valve  detector  in  connection  with 
a small  inductively-coupled  receiving  tuner 
has  been  that  when  the  primary  and  secondary 
windings  were  loaded  with  external  induc- 
tance coils,  a change  in  the  coupling  was  not 
required  for  adjusting  to  different  stations. 
I intend  to  construct  a panel  type  receiving 
apparatus  for  the  reception'  of  undamped  sta- 
tions and  I should  like  to  know  whether  I 
could  use  a fixed  degree  of  coupling  between 
the  primary  and  secondary  windings  without 
sacrificing  its  efficiency. 

Ans. — (1)  To  •btain  the  maximum  degree 
of  efficiency  from  stations  operating  at  vari- 
ous wave-lengths  a variable  coupling  between 
the  primary  and  secondary  windings  is  neces- 
sary, but  if  you  are  willing  to  sacrifice  the 
last  degree  of  efficiency,  a fixed  coupling  will 
give  good  results. 

* * * 

R.  C.  G.,  Iowa  City,  Iowa,  inquires: 

Ques. — (1)  Where  can  I obtain  reliable 
data  and  an  explanation  of  the  theory  and 
operation  of  the  "regenerative  audion”? 

Ans. — (1)  The  operation  of  this  circuit  is 
fully  described  in  the  Proceedings  of  the  In- 
stitute of  Radio  Engineers,  issued  in  Septem- 
ber, 1915.  Back  copies  can  be  obtained  from 
the  secretary,  hi  Broadway,  New.  York  City, 
at  a price  of  $1  each. 

* * * 

H.  I.  S..  Monticello,  N.  Y.,  inquires: 

Ques. — (1)  What  is  the  wave-length  of  an 
aerial  75  feet  in  length,  100  feet  in  height  at 
one  end;  and  75  feet  in#  height  at  the  other  ? 
It  consists  of  four  wires  spaced  2#  feet 
apart. 

Ans. — (1)  The  fundamental  wave-length  is 
about  225  meters. 

Ques. — (2)  I hear  a station  that  has  a pe- 
culiar low  note,  immediately  after  ten  o'clock 
each  evening.  Do  you  know  what  station 
this  is? 

Ans. — (2)  It  is  undoubtedly  a station  on 
the  Atlantic  coast  sending  messages  and 
press  matter  to  ships  at  sea. 

Ques. — (3)  What  should  be  the  dimensions 
of  a condenser  to  reduce  the  wave-length  of 
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the  aerial  described  in  the  first  query  to  a 
value  of  200  meters? 

Ans. — (3)  Two  plates  of  glass,  8 inches 
by  io  inches,  covered  with  tinfoil,  6 inches 
by  8 inches,  both  plates  being  connected  in 
series,  will  reduce  die  wave-length  to  die  re- 
quired value,  provided  proper  variation  is 
made  of  the  inductance  of  the  secondary 
winding  of  the  oscillation  transformer. 

Ques. — (4)  If  unable  to  get  the  hot  wire 
ammeter  connected  in  series  with  the  antenna 
circuit  to  indicate,  where  would  you  look 
for  the  trouble  in  the  transmitting  set? 

Ans. — (4)  It  may  be  that  there  is  insuf- 
ficient current  flowing  in  the  antenna  circuit 
to  effect  the  mechanism  of  the  meter.  Per- 
haps the  closed  and  open  oscillation  circuits 
are  out  of  resonance. 

Ques. — (5)  What  is  the  wave-length  of  the 
Cape  Cod  naval  station? 

Ans. — (5)  The  standard  waves  of  600  and 
1,000  meters  are  in  use. 

♦ * * 

A.  D.,  Louisville,  Ky.,  inquires: 

Ques. — (1)  What  is  the  longest  possible 
length  for  the  flat  top  portion  of  an  antenna 
operated  at  the  wave-length  of  200  meters 
with  the  secondary  winding  of  an  oscillation 
transformer  connected  in  series? 

Ans. — (1)  The  longest  permissible  length 
for  the  flat  top  portion  is  about  105  feet 
with  a vertical  height  of  approximately  30 
feet,  in  the  case  of  the  inverted  L type;  for 
the  T type,  the  flat  top  portion  may  be  in- 
creased to  160  feet  with  a vertical  height  of 
30  feet. 

* * * 

F.  J.  R.,  Chicago,  111.,  inquires: 

' Ques*. — (1)  Referring  to  the  diagram  of 
the  heterodyne  receiver  described  in  a pre- 
vious issue  of  the  Monthly  Service  Bulletin 
of  the  National  Amateur  Wireless  Associa- 
tion, where  one  oscillating  vacuum  valve  is 
used  to  generate  local  oscillations  and  the 
other  employed  to  detect  the  beats  so  pro- 
duced in  the  antenna  circuit,  please  give  the 
necessary  dimensions  for  the  coil  so  that  this 
circuit  may  be  operated  at  wave-lengths  be- 
tween 600  and  3,000  meters. 

Ans. — (1)  It  is  not  always  possible  to  keep 
the  vacuum  valve  detector  in  a stable  state 
of  oscillation  at  wave-lengths  below  3,000 
meters,  except  in  the  case  of  a highly  ex- 
hausted valve.  You  should  have  no  diffi- 
culty in  calculating  the  dimensions  of  the 
secondary  winding,  or  the  coils  of  inductance 
interposed  in  the  wing  circuit,  if  you  make 
use  of  the  Lorenz  formula,  appearing  in  the 
second  edition  of  the  book  “How  to  Conduct 
a Radio  Club.”  To  illustrate:  The  frequency 
of  oscillation  in  the  oscillating  vacuum  valve 
circuit  is,  in  the  majority  of  cases,  governed 
by  the  oscillating  period  of  the  secondary 
circuit  of  the  receiving  tuner.  Hence,  you 
may  assume  a value  of  .0001  microfarad,  as 
the  capacity  of  the  condenser  to  be  connected 
in  shunt  to  the  secondary  winding,  and  con- 
tinue to  calculate  the  necessary  secondary  in- 
ductance for  the  required  wave-length.  For 


example:  If  the  wave-length*  of  the  closed 
circuit  is  to  have  a maximum  value  of  3,000 
meters,  you  may  determine  the  required  value 
of  inductance  in  centimeters  by  squaring  the 
wave-length  (3,000s)  and  divide  this  by  (3.552 
X .0001).  Having  thus  determined  the  nec- 
essary value  of  inductance  in  centimeters,  you 
can  make  use  of  the  formula  in  the  book 
“How  to  Conduct  a Radio  Chib”  and  deter- 
mine the  exact  dimensions  of  the  secondary 
winding  for  this  wave-length.  The  loading 
inductance  in  the  wing  circuit  of  the  vacuum 
valve  can  have  approximately  the  same  di- 
mensions as  the  secondary  winding. 

Ques. — (2)  In  the  same  description  and  di- 
agram of  the  heterodyne  receiving  set,  no 
mention  was  made  of  the  use  of  multipoint 
switches  for  variation  of  the  inductance  of 
the  large  loading  coil.  Approximately,  how 
many  taps  are  required? 

Ans. — (2)  For  wave-lengths  between  6,000 
and  10,000  meters,  no  taps  are  required,  the 
necessary  tuning  being  effected  by  the  vari- 
able condensers  alone,  but  for  wave-lengths 
below  6,000  meters,  taps  may  be  placed  at  va- 
rious points  along  the  coils,  according  to  the 
desires  of  the  constructor. 

Ques. — (3)  Which  do  you  consider  supe- 
rior, the  three  step  vacuum  valve  amplifier  or 
a single  bulb  employing  the  regenerative  vac- 
uum valve  circuit? 

Ans. — (3)  The  regenerative  circuit  gives 
good  results,  but  we  have  no  exact  data  at 
hand  showing  the  relative  strength  of  signals 
to  be  obtained  from  either  circuit.  Offliand 
we  should  say  that  a three  step  amplifier  will 
give  the  best  signals. 

♦ * * 

A.  R.  D.,  Boston,  Mass.,  inquires: 

Ques. — (1)  I note  from  time  to  time  in  the 
columns  of  your  Queries  Answered  Depart- 
ment inquiries  from  amateurs  regarding  the 
construction  of  a receiving  tuner  responsive  to 
wave-lengths  including  10,000  meters  which 
are  to  be  fitted  with  a crystalline  detector. 
Should  I take  the  pains  to  construct  a set  of 
this  type,  .from  what  stations  could  I receive? 

Ans. — (1)  This  is  an  important  query  and 
one  which  many  of  our  readers  should  take 
note  of.  A receiving  tuner  responsive  to  this 
range  of  wave-lengths  and  fitted  with  a crys- 
talline detector,  is  only  applicable  to  the  re- 
ception of  damped  oscillations,  and  since 
there  are  only  three  or  four  stations  in  the 
entire  United  States  operating  at  such  a 
wave-length  with  damped  apparatus,  this 
equipment  would  only  be  of  value  to  those 
amateurs  situated  in  the  immediate  vicinity. 
The  best  known  of  the  high-power  stations 
fitted  with  damped  wave  apparatus  em- 
ploy directional  aerials  and  it  is  difficult  to 
receive  these  signals  with  ordinary  crystalline 
detectors,  unless  the  receiving  station  lies  in 
the  direct  path  of  the  radiation  or  is  located 
nearby  to  the  station  itself. 

Many  high-power  stations  employ  un- 
damped transmitters,  and  in  consequence 
either  a tikker  detector  must  be  employed  or 
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some  form  of  an  oscillating  vacuum  valve 
circuit,  the  latter  having  been  fully  described 
in  previous  issues  of  The  Wireless  Age. 

* * * 

J.  B.  L.,  St.  Louis,  Mo.,  inquires: 

Ques. — (i)  Can  I construct  a transmitter 
emitting  undamped  waves  that  will  operate  at' 
the  wave-length  of  200  meters? 

Ans. — (1)  We  know  of  no  undamped  wave 
generator  within  the  amateurs’  means  that 
will  function  at  a wave-length  of  this  value. 

Ques. — (2)  Will  the  United  States  authori- 
ties permit  an  amateur  to  employ  an  un- 
damped wave  transmitted  of  any  type? 

Ans. — (2)  This  query  should  be  sent  to  the 
Commissioner  of  Navigation,  Department  of 
Commerce,  Washington,  D.  C.,  for  direct  rul- 
ing. Since  undamped  transmitters  operate  at 
wave-lengths  in  excess  of  3,000  meters,  a spe- 
cial license,  we  believe,  would  be  required. 

Ques. — (3)  Is  a license  required  for  the  op- 
eration of  a radio  telephone  station,  experi- 
mental or  otherwise? 

Ans. — (3)  Yes. 

* * * 

B.  W.,  San  Francisco,  Cal.,  inquires: 

Ques.— (1)  What  is  the  wave-length  of  an 
antenna  64  feet  in  length,  50  feet  in  height 
and  35  feet  at  the  other,  with  a lead-in  40 
feet  in  length? 

Ans. — (1)  Approximately  160  meters. 

Ques. — (2)  Where  can  I obtain  instruc- 
tions for  constructing  an  amplifier  coil  to 
amplify  signals  from  a galena  detector? 

Ans. — (2)  Assuming  that  they  are  to  be 
amplified  by  a vacuum  valve,  we  refer  you  to 
the  diagram  oficonnections  published  in  the 
book  “How  to  Conduct  a Radio  Club,”  Sec- 
ond Revised  Edition. 

The  apparatus  described  in  your  third 
query  is  responsive  to  wave-lengths  inclusive 
of  7,000  meters,  but  will  not  give  the  maxi- 
mum efficiency  at  this  wave-length  if  used  in 
connection  with  a vacuum  valve  detector.  The 
maximum  efficient  adjustment  with  the  vacu- 
um valve  is  about  4,800  meters. 

Regarding  your  fourth  query:  A condenser 
in  shunt  to  the  primary  winding  is  not  neces- 
sa ry  as  the  loading  coil  already  possesses  suf- 
ficient value  of  inductance  to  place  this  cir- 
cuit in  resonance  with  the  secondary  or  re- 
ceiving detector  circuit. 

Ques. — (5)  Would  it  help  matters  if  I 
erected  an  aerial  400  feet  in  length,  instead 
of  the  present  one,  and  would  it  increase  the 
wave-length  to  any  considerable  extent. 

Ans. — (5)  An  aerial  400  feet  in  length 
would  possess  a natural  wave-length  of  about 
525  meters  and  of  course  would  permit  the 
antenna  circuit  to  be  adjusted  to  greater 
wave-length.  Complete  dimensions  of  long 
distance  receiving  sets  are  contained  in  the 
book  “How  to  Conduct  a Radio  Club.*’ 

* * * 

G.  M.,  Dallas,  Tex.: 

A complete  answer  to  your  queries  appears 


in  the  book  “How  to  Conduct  a Radio  Club." 
The  grid  condenser  for  a vacuum  valve  may 
be  constructed  of  two  very  small  test  tubes 
or  of  a piece  of  lamp  cord  about  8 or  10 
inches  in  length.  One  terminal  of  the 
twisted  cord  is  connected  to  the  grid  of  the 
vacuum  valve  and  the  other  terminal  to  the 
secondary  winding  of  the  receiving  coupler. 
The  two  opposite  ends  of  the  cord  are  of 
course  left  open.  This  makes  a condenser  of 
small  capacity  which  can  be  varied  by  clip- 
ping off  the  length  of  the  cord  until  the  re- 
quired value  is  obtained. 

For  the  fixed  condenser  cut  out  twenty- 
four  sheets  of  tinfoil,  4 inches  by  6 inches, 
and  separate  them  with  thin  paraffin  paper. 
Connect  alternate  sheets  to  opposite  termi- 
nals. This  will  give  a condenser  of  about 
the  correct  capacity  to  be  used  in  shunt  to 
the  head  telephones. 

You  cannot  calculate  the  possible  increase 
of  wave-length  to  be  obtained  from  a given 
loading  coil,  unless  you  know  the  inductance 
and  capacity  of  the  antenna  circuit  in  which 
it  is  to  be  employed.  These  data  known,  it  is 
comparatively  easy  to  estimate  the  upper 
range  of  wave-lengths.  All  this  is  completely 
described  in  the  book  “How  to  Conduct  a Ra- 
dio Club." 

* * * 

W.  R.  G.,  Newburgh,  N.  Y.: 

Ordinarily  a power  transformer  having  a 
secondary  potential  of  5,000  volts  requires  a 
condenser  of  at  least  .02  microfarad  capacity 
for  the  maximum  efficiency,  but  in  order  that 
the  set  may  be  operated  at  the  wave-length  of 
200  meters  the  maximum  allowable  capacity 
is  .01  microfarad  and  a still  better  value  is 
.008  microfarad.  Twelve  of  your  8 by  10 
plates,  covered  with  tin-foil,  6 inches  by  8 
inches,  will  give  a resultant  capacity  of  about 
.008  microfarad,  but  your  transformer  will 
not  consume  k.w.  with  this  value  of  capac- 
ity. 

* * * 

G.  W.,  Oakland,  Cal.,  inquires: 

Ques. — (1)  Can  you  give  me  the  dimen- 
sions for  a reactance  coil  so  that  I can  oper- 
ate a no-volt  sixty-cycle  Thordarson  trans- 
former on  a 220-volt  sixty-cycle  alternating 
current  power  circuit.  The  secondary  poten- 
tial of  this  transformer  is  20,000  volts  and  the 
input  1 k.w. 

Ans. — (1)  It  is  difficult  to  give  the  exact 
dimensions  of  the  reactance  coil  lacking 
knowledge  of  the  design  of  the  primary  wind- 
ing of  your  transformer.  You  should  com- 
municate with  the  manufacturers  and  inquire 
concerning  the  impedance  of  the  primary 
winding  of  this  transformer  and  construct  a 
reactance  coil  of  the  same  dimensions.  This 
will  approximately  permit  your  transformer 
to  operate  on  no  volts  a.  c.  A better  method 
still  would  be  to  construct  a step-down  trans- 
former, the  secondary  potential  of  which  is 
no  volts.  The  Thordarson  Manufacturing 
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Company  can  undoubtedly  make  up  on  spe- 
cial order  a step-down  transformer  of  the 
required  dimensions. 

Ques. — (2)  Please  give  the  dimensions  for 
a transmitting  condenser  to  be  used  in  con- 
nection with  this  transformer. 

Ans. — (2)  Assuming  that  this  is  to  be  op- 
erated on  the  wave-length  of  200  meters,  the 
condenser  should  have  a capacitance  of  .008 
microfarad.  Sixteen  plates  of  glass,  14  by  14 
inches,  covered  with  tin-foil,  12  by  12  indies, 
eight  plates  being  connected  in  parallel  in  a 
bank  and  two  banks  of  eight  plates  in  series, 
will  give  a capacity  of  .008  microfarad. 

Ques. — (3)  Can  the  tubular  vacuum  valve 
bulb  be  used  successfully  in  the  vacuum 
valve  drcuits  described  in  the  Monthly  Serv- 
ice Bulletin  of  the  N.  A.  W.  A.?  Is  this 
bulb  more  sensitive  than  the  former  type?. 

Ans. — (3)  The  tubular  bulb  will  function 
in  any  of  the  circuits  described  in  previous 
issues  of  The  Wireless  Age  and  in  the 
Monthly  Service  Bulletin.  The  tubular  bulb 
‘gives  better  response  and  is  more  stable  in 
operation  for  the  reception  of  undamped  os- 
cillations than  the  former  type  supplied  to 
the  amateur  market,  but  for  the  reception  of 
ordinary  spark  signals  the  old  type  bulb  is 
to  be  preferred. 

Ques. — (4)  What  is  the  approximate 
wave-length  of  a two-wire  aerial,  65  feet  in 
height,  160  feet  in  length,  with  a lead-in  of 
75  feet?  The  ground  wire  is  25  feet  in 
length. 

Ans. — (4)  Approximately  325  meters. 

Ques.— (5)  Must  an  operator  be  eighteen 
years  old  to  become  an  employee  of  the  Mar- 
coni Marine  Service? 

Ans. — (5)  Yes. 

* * * 

R.  B.,  Fort  Worden,  Wash.,  inquires: 

Ques. — (1)  How  do  you  calculate  the  fun- 
damental wave-length  of  an  umbrella  aerial? 

Ans. — (1)  We  have  no  formula  by  which 
the  fundamental  wave-length  of  an  umbrella 
aerial  can  be  calculated,  that  is,  a simple  for- 
mula by  which  the  calculation  could  be  easily 
carried  out.  Considerable  data  covering  the 
subject  in  general  appeared  in  the  December, 
1915,  and  January,  1916,  issues  of  The  Wire- 
less World,  published  in  London,  England. 

Ques. — (2)  Why  is  an  umbrella  aerial  most 
efficient  for  receiving? 

Ans. — (2)  We  are  not  aware  that  this  . is 
the  case,  nor  do  we  know  that  any  definite 
experiments  have  been  carried  out  along  this 
line.  The  inverted  L aerial  is  generally  fa- 
vored for  both  transmitting  and  receiving 
purposes. 

Ques. — (3)  I have  an  induction  coil  with 
ten  turns  of  wire  in  the  primary  and  200 
turns  in  the  secondary.  If  I receive  ten  volts 
in  the  primary,  how  many  volts  will  I ob- 
tain in  the  secondary? 

Ans. — (3)  It  will  be  necessary  to  have 
more  data  to  make  an  accurate  calculation, 
but  in  a well  designed  transformer  the  sec- 
ondary voltage  is  very  nearly  a direct  ratio 
of  the  turns  in  the  primary  to  those  of  the 


secondary ; in  your  particular  case  there 
should  be'  approximately  twenty  times  the 
potential  in  the  secondary  circuit  that  there 
is  in  the  primary  circuit. 

* * * 

F.  W.  S.,  Jefferson,  O.,  inquires: 

Ques. — (1)  I have  a two- wire  aerial,  100 
feet  in  length,  30  feet  in  height  at  one  end 
and  25  feet  at  the  other.  In  connection  with 
this  aerial  I use  a two-slide  receiving  tuner, 
12  inches  in  length,  6 inches  in  diameter, 
wound  with  No.  22  wire  and  connected  as 
shown  in  the  accompanying  drawing.  With 
this  equipment  I am  unable  to  receive  the 
Arlington  time  signals  and  weather  reports, 
although  other  stations  near-by  receive  these 
signals  with  a much  smaller  tuner  and  an 
aerial  of  approximately  the  same  dimensions. 
What  is  my  difficulty? 

Ans. — (1)  Your  tuning  coil  has  sufficient 
dimensions  to  be  placed  in  resonance  with  the 
Arlington  station  provided  you  place  a small 
variable  condenser  in  shunt  to  the  leads  ex- 
tending to  the  detector  circuit.  Possibly  your 
crystal  detector  is  not  sensitive  and  this  may 
account  for  the  non-reception  of  signals. 

Ques. — (2)  Will  a buzzer  connected  as  per 
the  sketch  in  accompanying  diagram,  where 
the  earth  is  connected  to  one  side  of  the  vi- 
brator and  the  antenna  to  the  opposite  side, 
transmit  to  a distance  of  sixty  rods? 

Ans. — (2)  Yes,  provided  the  receiving  de- 
tector is  sensitive. 

Ques. — (3)  Would  a two-wire  aerial  com- 
posed of  No.  22  wire,  10  feet  in  length,  have 
sufficient  capacity  for  transmitting  with  this 
buzzer  ? 

Ans. — (3)  We  do  not  believe  the  range  of 
the  buzzer  with  this  serial  would  be  more 
than  forty  or  fifty  feet.  You  had  better  con- 
nect the  buzzer  to  an  aerial  of  ordinary  di- 
mensions— for  example,  your  ioo-foot  aerial 
would  make  a better  radiator  for  the  buzzer 
system  than  one  of  the  dimensions  you  have 
suggested. 

* + * 

H.  B.  G.,  Kinderhook,  N.  Y.,  inquires: 

Ques.— (1)  What  is  the  best  method  for 
connecting  up  the  following  instruments:  two 
variometers,  one  loading  coil,  three  variable 
condensers,  a de  Forest  vacuum  valve  de- 
tector, telephone  receivers  and  a fixed  con- 
denser if  required? 

Ans.— (1)  We  presume  that  this  apparatus 
is  to  be  used  for  the  shorter  range  of  wave- 
lengths. One  of  the  variometers  should  be 
connected  in  series  with  the  antenna  and 
ground  and  a lead  from  the  antenna-con- 
nected end  of  the  variometer  extended 
through  the  second  variometer,  and  from 
there  on  through  a variable  condenser  to  the 
grid  of  the  vacuum  valve.  The  second  vari- 
able condenser  may  be  connected  in  shunt  to 
the  variometer,  connected  in  series  with  the 
antenna  circuit,  while  the  third  variable  con- 
denser may  be  connected  across  the  head  tel- 
ephones and  battery  of  the  wing  circuit  of 
the  vacuum  valve. 
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Ques. — (2)  Would  you  consider  a set  com- 
posed of  a loose  coupler,  a variable  con- 
denser, fixed  condenser,  a vacuum  valve  de- 
tector and  telephone  receiver  more  efficient 
than  the  one  described  in  my  first  query? 

Ans. — (2)  The  answer  depends  upon  the 
range  of  wave-lengths  over  which  you  desire 
to  work  and  your  requirements  in  general. 
Offhand  we  would  say  that  the  apparatus  de- 
scribed in  your  second  query  would  permit 
a wider  range  of  wave-lengths  adjustment, 
give  closer  tuning  and  louder  signals  because 
the  variometer  does  not  deliver  a high  value 
of  secondary  potential.  Please  keep  in  mind 
that  variometers  of  ordinary  construction  do 
not  permit  a large  change  in  the  wave-length 
of  a given  oscillatory  system. 

* * * 

N.  M.,  Bronx,  N.  Y.,  inquires: 

Ques. — (1)  Do  the  coils  in  Figures  1 and  3 
in  the  article  “How  to  Conduct  a Radio 
Club,”  in  the  January,  1916,  issue  of  The 
Wireless  Age,  overlap  each  other,  or  are  they 
placed  side  by  side? 

Ans. — (1)  These  coils  are  in  inductive  re- 
lation and  concentric,  one  sliding  within  the 
other. 

+ + * 

N.  J.  A.,  Tacoma,  Wash.,  inquires: 

Ques. — (1)  Please  give  the  approximate 
dimensions  for  loading  coils  to  raise  the 
wave-length  of  the  following  described  tuner 
to  3,000  meters:  The  primary  winding  is  4 
indies  in  diameter  by  4l/t  inches  in  length, 
wound,  with  No.  24  wire,  and  the  secondary 
is  3^2  inches  in  diameter  by  4 inches  in  length, 
wound  with  No.  28  wire.  The  aerial  has  five 
strands,  is  65  feet  in  height  and  about  50  feet 
in  length.  What  is  the  approximate  wave- 
length of  the  aerial? 

Ans. — (1)  The  approximate  wave-length  of 
the  antenna  is  about  170  meters  and  a loading 
coil,  4 inches  in  diameter  by  about  5 inches 
in  length,  wound  with  No.  24  wire,  will  raise 
the  wave-length  to  approximately  2,500  me- 
ters. Similarly  the  secondary  winding  may 
be  loaded  to  this  value  by  another  coil  having 
the  same  dimensions  as  the  present  secondary 
winding  and  connected  in  series  therewith. 

Ques. — (2)  Does  it  matter  if  the  loading 
coils  are  placed  close  to  the  receiving  trans- 
former ? 

Ans.— (2)  They  should  be  placed  at  right 
angles  if  possible. 

* * * 

R.  C.,  Toronto,  Ont.,  inquires: 

Ques. — (1)  Where  can  I purchase  graphite 
resistance  rods  of  10,000  ohms  of  the  type  de- 
scribed in  the  November  issue  of  The  Wire- 
less Age? 

Ans. — (1)  Communicate  with  the  Joseph 
Dixon  Crucible  Company,  Jersey  City,  N.  J. 

* * * 

C.  H.  B.,  Savannah,  Ga. : 

The  most  accurate  formulae  for  the  com- 
putation of  the  wave-lengths  of  a transmit- 
ting aerial  will  give  an  inaccurate  result  for 
the  reason  that  these  formulae  do  not  take 
into  account  the  presence  of  near-by  conduc- 


tors to  the  antenna,  such  as  smokestacks,  steel 
structures,  etc.  The  natural  wave-length  of 
a four-wire  aerial,  the  wires  being  spaced 
about  2l/i  feet  apart,  varies  from  44  to  4.7 
times  the  total  length  of  the  flat  top  and  the 
lead-in.  * * * 

H.  W.  C.,  Dassel,  Minn.,  inquires: 

Ques. — (1)  What  is  the  approximate  wave- 
length of  an  aerial  ^00  feet  in  length,  150 
feet  in  height? 

Ans. — (1)  Approximately  1,000  meters. 

Ques. — (2)  What  should  be  the  capacity 
of  a variable  condenser  to  reduce  the  wave- 
length of  this  aerial  to  200  meters? 

Ans. — (2)  It  cannot  be  reduced  to  200  me- 
ters. The  minimum  possible  wave-length  ad- 
justment is  about  525  meters.  The  flat  top 
must  be  reduced  to  about  100  feet  to  obtain 
the  wave-length  of  200  meters. 

Ques. — (3)  Is  it  necessary  to  own  a com- 
plete wireless  set  in  order  to  become  a mem- 
ber of  the  National  Amateur  Wireless  Asso- 
ciation ? 

Ans. — (3)  Not  absolutely  necessary.  ' The 
applicant  is  merely  required  to  signify  his  in- 
tention to  become  an  amateur  experimenter 
at  an  early  date  and  must  also  indicate  that 
he  is  interested  in  the  art. 

* * * 

J.  D.  S.,  Chicago,  111.,  inquires: 

Ques. — (1)  My  aerial  is  64  feet  in  length, 
composed  of  three  wires  spaced  2 feet  apart 
and  has  a lead-in  taken  20  feet  from  one  end. 
This  is  34  feet  in  length  and  the  ground  con- 
nection is  20  feet  in  length.  What  is  the 
approximate  wave-length  ? 

Ans. — (1)  Approximately  115  meters. 

Ques. — (2)  What  is  the  upper  wave-length 
adjustment  of  an  inductively-coupled  receiv- 
ing tuner  having  a primary  4%  inches  by 
inches,  with  No.  24  enameled  wire  and  a 
secondary  winding,  4 inches  by  6J4  inches, 
wound  with  No.  28  enameled  wire. 

Ans. — (2)  Approximately  3,000  meters. 

Ques. — (3)  With  proper  loading  coils  and 
tikker  detector  could  I receive  signals  from 
L^ke  Bluff,  111.,  or  Arlington,  Va.,  using  the 
undamped  wave  transmitter? 

Ans. — (3)  Yes. 

Ques. — (4)  Are  visitors  admitted  to  the 
Marconi  station  in  Chicago,  111.? 

Ans. — (4)  Yes,  provided  they  possess 

proper  credentials. 

* * * 

R.  D.,  Milwaukee,  Wis.,  writes  as  follows: 

Ques. — I constructed  a vacuum  valve  detect- 
or receiving  set  as  described  in  the  article  on 
“How  to  Conduct  a Radio  Club”  in  the  Janu- 
ary, 1916,  issue  of  The  Wireless  Age  and 
have  obtained  excellent  results,  with  the  excep- 
tion that  I experienced  considerable  interfer- 
ence from  an  arc  light  system,  the  wires  of 
which  run  within  five  feet  of  my  receiving 
aerial. 

I have  picked  up  numerous  amateur  sta- 
tions within  a radius  of  600  miles  and  none 
of  them  use  more  than  1 k.w.  input  for  trans- 
mitting purposes.  The  night  the  famous  re- 
lay message  was  sent  from  Rock  Island  111., 
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I heard  it  being  sent  from  the  original  sta- 
tion and  then  heard  9 HX,  which  is  located 
in  North  Dakota,  relay  it  on  to  another  point. 
Among  the  stations  that  I heard  relaying  this 
message  were  9 NN,  5 VC,  8 AEZ,  and 
many  others. 

This,  however,  is  not  the  most  interesting 
feature  of  my  set.  By  causing  the  vacuum 
valve  to  oscillate  I can  easily  receive  signals 
from  the  undamped  wave  station  at  Lake 
Bluff,  111.  I would  like  an  explanation  of  this 
in  view  of  the  fact  that  the  undamped  sta- 
tions transmit  a wave-length  of  6,000  meters, 
whereas  I am  sure  my  set  is  not  responsive 
to  this  wave-length. 

In  view  of  the  results  I have  obtained  I 
am  looking  forward  to  more  articles  on  the 
vacuum  valve  and  I trust  that  I will  not  be 
disappointed  because  I have  found  in  this  de- 
vice one  of  the  most  interesting  fields  of  ex- 
periment. 

Ans. — We  know  no  method  by  which  the 
interference  from  the  arc  light  system  can  be 
completely  reduced  except  by  removing  the 
antenna  to  a greater  distance  from  the  arc 
light  system  or  vice  versa.  Our  correspond- 
ent should  know  that  undamped  stations  using 
the  arc  generator  emit  in  addition  to  the  fun- 
damentol  frequency  of.  oscillations  several 
harmonic  frequencies  which  may  set  prac- 
tically any  oscillating  vacuum  valve  detector 
circuit  into  a state  of  response  and  the  sig- 
nals will  thereby  be  made  audible.  Also,  our 
correspondent's  station  is  so  close  to  that  of 
the  Government  station  at  Lake  Bluff,  111., 
that  the  signals  may  be  received  by  reason  of 
forced  oscillation. 

* * * 

J.  J.  W.,  Brooklyn,  N.  Y.,  inquires : 

Ques. — (1)  What  is  the  approximate  wave- 
length of  an  aerial  130  feet  in  length  with  an 
average  height  of  60  feet,  composed  of  four 
wires  spaced  4 feet  apart? 

Ans. — (1)  About  255  meters. 

Ques. — (2)  Please  publish  complete  specifi- 
cations for  the  construction  of  an  inductively- 
coupled  receiving  tuner  to  have  a range  of 
from  200  to  3,000  meters. 

Ans. — (2)  The  primary  winding  may  be  4 
inches  in  diameter,  6 inches  in  length,  wound 
closely  with  No.  24  SSC  wire.  The  second- 
ary winding  is  3^  inches  in  diameter,  6 
inches  in  length,  wound  with  600  turns  of  No. 
32  SSC  wire.  The  secondary  winding  should 
be  shunted  by  a condenser  of  .0002  micro- 
farad for  the  upper  range  of  wave-lengths. 
The  same  wave-length  can  be  obtained  in  the 
primary  winding  by  the  addition  of  a loading 
coil  4 inches  in  length,  4 inches  in  diameter, 
wound  with  222  turns  of  No.  22  SSC  wire, 
or  the  primary  inductance  can  be  shunted  by 
a variable  condenser  of  .001  microfarad  ca- 
pacity. 

Ques. — (3)  Please  publish  the  dimensions 
of  a loading  coil  that  will  raise  the  primary 
and  secondary  circuits  to  wave-lengths  of 
10,000  meters. 

• Ans. — (3)  For  the  primary  loading  coil, 
> wind  up  a tube  slA  inches  in  diameter,  26 
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inches  in  length,  with  No  22  or  No.  24  SSC 
wire.  For  the  secondary  circuit  wind  up  a 
similar  tube  with  No.  28  or  No.  30  SSC  wire. 

Ques. — (4)  Does  the  placing  of  the  loading 
coil  in  inductive  relation  to  the  primary  wind- 
ing of  the  receiving  transformer  produce  ill 
effects?  Should  it  lie  parallel  or  at  right 
angles,  or  should  it  be  placed  in  an  upright 
position  ? 

Ans. — (4)  The  loading  coil  may  be  placed 
in  an  upright  position  and  at  right  angles  to 
the  primary  winding. 

* * * 

N.  J.  \B.,  Quimper  (Finisterre),  France,  in- 
quires : 

Ques. — (1)  Are  the  stations  at  San  Fran- 
cisco and  Funabashi,  Japan,  able  to  maintain 
trans  - Pacific  communication  continuously 
without  relaying  at  Honolulu  throughout  the 
entire  year? 

Ans. — (1)  Communication  has  been  estab- 
lished between  San  Francisco  and  Funabashi 
directly  at  various  times,  but  no  effort  so  far 
has  been  made  to  maintain  continuous  com- 
munication. For  the  present,  messages  are 
relayed  at  Honolulu,  but  at  a later  date  direct 
communication  may  be  established. 

Ques. — (2)  Is  the  station  at  Funabashi  the 
property  of  the  Marconi  Company  or  is  it  the 
Japanese  Teisheinsho  system?  Does  the  Jap- 
anese station  employ  damped  or  undamped 
waves  ? 

Ans. — (2)  This  station  is  the  property  of 
the  Japanese  Government  equipped  with  a 
composite  system  of  wireless  telegraphy  and 
employs  damped  waves. 

^ * * * 

/F.  S.  M.,  Oakland,  Cal.: 

The  reciprocal  formula  for  the  calculation 
of  the  capacity  of  condenser  jars  in  series 
and  parallel  appearing  in  previous  issues  of 
The  Wireless  Age  are  correct  and  you 
should  have  no  difficulty  in  locating  someone 
in  your  immediate  vicinity  that  could  show 
you  how  to  calculate  and  obtain  a result  for 
the  addition  of  reciprocals.  For  example: 
When  we  have  a number  of  reciprocals  to  be 
added  together  as  in  the  form  contained  in 
your  communication,  we  simply  find  a least 
common  denominator  for  all  fractions  and 
then  add  them  together.  Now  when  a whole 
number  is  to  be  divided  by  a fraction,  we 
simply  invert  the  fraction  and  multiply  it  by 
the  whole  number  and  thus  obtain  the  re- 
quired result.  The  method  is  discussed  in 
practically  all  text  books  on  arithmetic  and 
should  not  require  a detailed  explanation  in 
the  columns  of  this  magazine. 

* * * 

G.  O.  F.,  Liberal,  Kas. : 

You  and  other  readers  of  The  Wireless 
Age  are  specifically  referred  to  the  article  by 
A.  S.  Blatterman  in  the  November,  1916, 
issue  of  The  Wireless  Age,  wherein  curves 
are  given  indicating  the  wave-lengths  of  in- 
verted L and  T types  of  aerials  of  the  usual 
amateur  dimensions.  With  these  data  before 
you  you  can  easily  determine  the  wave- 
lengths of  your  antenna  system. 
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The  First  Wireless  Newspaper 
Was  Printed  at  Sea,  Nov.  15,  1899. 

That  paper  was  the 

Ocean  Wireless  News 

Since  then  it  has  been  issued  daily  on  all  American 
Steamship  Lines.  It  is  a handsome  MAGAZINE  OF 
TRAVEL  with  a three  color  cover,  issued  monthly 
with  daily  news  inserts,  printed  on  board  by  the 
wireless  operators. 

You  may  have  the  monthly  magazine  containing 


Travel  Articles 
Marine  News 


Illustrated  Features 
Laughs  a- Plenty 


\ Let  twelve  numbers  come  to  your  hearthside  during  the  coming  year,  bringing  their 
\ message  of  enlightenment  on  the  cities  and  towns  of  the  Americas,  articles  of  descrip* 
\ tion  of  peoples  and  places  which  make  up  the  real  living  poetry  of  the  world. 

^ Ocean  Wireless  News  does  not  deal  with  tourist  points  in  guide-book  fash- 
^ ion;  that  elusive  something  called  atmosphere  is  what  it  seeks  to  delineate 
\ — sometimes  by  description  of  a single  building,  perhaps  by  an  incident  in 

WIRELESS  \ local  history  which  established  a tradition,  and,  again,  by  a human  inter- 
PRESS  \ est  anecdote  which  sets  the  inhabitants  before  you  in  graphic  style. 
INfflRPARATED  \ No  mattcr  whether  the  place  described  is  at  the  northernmost  point 
lNUIKrU  of  the  Atlantic  Coast  or  at  the  very  tip  of  the  Americas,  the  reader 

42  Broad  St  ^ is  given  valuable  hints  as  to  what  is  worth  seeing  and  quiet 

NowYofk  \ “tips”  as  to  side  journeys  to  nearby  places  of  more  than  ordi- 

I toad  you  one  dollar  \ nary  interest.  You  don't  travel  often.  When  at  home  you 
whkh  pl^eernirSmy£wb-  ^ cannot  safely  isolate  yourself,  either  intellectually  or  in 

•cription  for  the  Ocean  Wire-  \ practical  matters.  Broaden  your  vision  of  this  earth  and 

Use  New  for  one  year.  Begin  ^ . . 

with  the ieene.  \ the  people  on  it. 

\ XT • ..I-  _ 1 • i.1 


Street  Addreee 


Ocean  Wireless  News  in  the  home  is  the  pleas- 
antest  sort  of  companion ; one  dollar  will  serve 
\ as  sufficient  introduction  and  invitation 
to  secure  this  guest  permanently  the  year 
\ around. 
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NOTE: 


New  data  and  photographs  of  immense  value 
are  still  being  received  from  the  war  fronts,  there- 
fore publication  has  been  postponed  until  MAY.  The  new  material 
will  amply  compensate  for  the  delay. 


RADIO  TELEPHONY 

By  ALFRED  N.  GOLDSMITH,  PH.D. 
of  the  Institute  of  Radio  Engineers  and  College  of  the  City  of  New  York 


Dr.  Goldsmith  has  been  engaged  for  several  years  in  exhaustive  research 
in  this  field,  and  will  compile  in  this  series  complete  descriptions  of  all  existing 
operative  systems  of  wireless  telephony.  He  has  secured  large  numbers  of 
new  photographs  and  wiring  diagrams,  previously  unpublished.  All  this 
valuable  material  is  available  FIRST  to  the  readers  of  THE  WIRELESS 
AGE,  in  which  the  entire  series,  profusely  illustrated,  is  now  being  published. 
All  professionals  and  amateurs  who  hope  to  be  able  to  carry  on  wireless  tele- 
phony and  stay  at  the  front  of  the  “radio  procession”  need  this  book. 
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Owing  to  the  fact  that  certain  statements  and  expressions  of  opinion 
from  correspondents  and  others  appearing  in  these  columns  from  time 
to  time  may  be  found  to  be  the  subject  of  controversy  in  scientific 
circles  and  in  the  courts,  either  now  or  in  the  future,  and  to  some- 
times involve  questions  of  priority  of  invention  and  the  comparative 
merits  of  apparatus  employed  in  wireless  signaling,  the  owners  and 
publishers  of  this  magazine  positively  and  emphatically  disclaim  any 
privity  or  responsibility  for  any  statements  of  opinion  or  partisan 
expressions  if  such  should  at  any  time  appear  herein. 
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Dangers  of  the  Proposed  New 

Radio  Bill 


Leading  Authorities  Point  Out  Harmful  Features  of 
Government  Ownership — Private  Enterprise  Necessary 
for  Development  of  Wireless  Art — Proposed  Measure 
Would ‘Crush  Amateur  Enthusiasm — How  Commercial 
Companies  Encourage  Inventors — Experimenters  an 
Asset  to  Country — History  of  Wire  Telegraphy  and 
Telephony  Cited  to  Prove  Case  in  Point — New  Legis- 
lation Not  Needed — This  is  Proved  by  the  Offer  of  the 
Marconi  Company  to  Turn  Its  Entire  Enterprise  Over 
to  the  Government  in  the  Existing  Crisis 


IMMEDIATELY  following  the  pub- 
lished announcement  of  the  break 
in  relations  with  Germany,  Edward  J. 
Nally,  vice-president  and  general  man- 
ager of  the  Marconi  Wireless  Telegraph 
Company  of  America,  telegraphed  to 
President  Wilson,  placing  at  the  dis- 
posal of  the  Government,  for  use  in  any 
emergency,  the  entire  organization  and 
personnel  of  the  company,  including  its 
high-power  stations  at  Marion  and 
Chatham,  Cape  Cod,  Mass. ; New  Bruns- 
wick and  Belmar,  N.  J. ; Bolinas  and 
Marshall,  California,  and  Kahuku  and 
Koko  Head,  Honolulu,  Hawaii.  Also 
the  company's  coastal  stations,  about 
sixty  in  number,  located  from  the  most 
northwesterly  point  on  the  Atlantic 
Coast  to,  and  along  the  Gulf,  and  the 
entire  Pacific  Coast  to  Northern  Alaska, 
and  on  the  Great  Lakes.  Also  the  com- 
pany's manufactories,  workshops  and 
trained  staff,  subject  to  the  orders  of  any 
particular  department  of  the  Govern- 
ment which  may  need  its  services. 

This  occurrence  took  place  practically 
a week  after  the  closing  of  the  hearings 
of  a Committee  of  the  House  of  Repre- 
sentatives on  the  proposed  new  bill  to 
regulate  radio  communication,  by  the 
terms  of  which  the  Government  would 
obtain  control  of  the  coast  radio  stations 


and  operate  them  in  times  of  peace.  The 
proponents  of  the  measure,  chief 
amdngst  whom  were  the  heads  of  the 
Army  and  Navy  Departments,  seemed 
to  be  of  the  opinion  that  the  safety  of 
the  country  demanded  that  wireless 
telegraphy  become  a Government  mon- 
opoly. The  bill  was  opposed  at  the  hear- 
ings, however,  by  the  country's  authori- 
tative experts  of  the  wireless  art,  who 
pointed  out  that  a Government  monopoly 
would  inevitably  crush  the  widespread 
encouragement  wireless  received  from 
the  enterprise  of  the  commercial  com- 
panies and  the  inventive  enthusiasm  of 
amateur  experimenters.  The  heads  and 
managers  of  the  Marconi  Company  em- 
phasized the  detrimental  features  of  the 
proposed  measure,  and  called  attention 
to  the  fact  that  the  precautionary  feat- 
ures of  the  bill  were  superfluous,  since 
the  company  stood  ready  at  all  times  to 
place  the  machinery  of  its  wireless  en- 
teiprise,  including  power  stations,  or- 
ganization and  factories,  at  the  disposal 
of  the  Government  in  any  time  of  crisis, 
disorder,  war  or  threatened  war  that 
might  arise.  Their  statements  and  as- 
surances were  justified  by  the  facts, 
when  the  crisis  arrived  on  February  3, 
and  the  offer  of  the  Marconi  Company 
was  made  and  accepted,  clearly  proving 
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that  Government  control  or  Government 
ownership  is  not  essential  to  the  best  in- 
terests of  the  Nation. 

Leading  wireless  authorities  gave  their 
opinions  at  the  hearings,  and  they  coin- 
cided in  the  statement  that  the  provisions 
of  the  bill,  especially  the  one  authoriz- 
ing the  taking  over  of  the  coastal  sta- 
tions of  commercial  companies  by  the 
Government,  spelled  an  invasion  of  the 
existing  commercial  field,  which  would 
lead  inevitably  to  Government  owner- 
ship. This  eventuality  they  asserted, 
would  be  harmful  to  the  development  of 
wireless  telegraphy,  in  that  commercial 
rivalry  and  private  enterprise,  through 
the  investment  of  capital  and  the  en- 
couragement of  invention  and  improve- 
ments, had  been  instrumental  in  advanc- 
ing all  means  of  human  communication, 
as  was  proved  in  the  history  of  the  de- 
velopment of  wire  telegraphy  and  tele- 
phony. 

Special  emphasis  was  laid  on  the  fact 
that  the  thousands  of  amateur  wireless 
operators  and  experimenters  throughout 
the  country  were  an  asset  to  the  Gov- 
ernment in  their  especial  field,  since  they 
were  responsible  for  many  of  the  useful, 
wireless  innovations,  represented  a fer- 
tile field  for  the  nation’s  inventive  genius, 
and  provided  recruits  for  the  Army  and 
Navy  in  their  important  branches  when- 
ever a public  need  arose.  And  it  was 
proved  conclusively  that  the  proposed 
bill  would  check  amateur  zeal  and  enter- 
prise, since  the  rewards  for  the  inven- 
tiveness of  the  amateurs  came,  not  from 
the  Government,  but  from  the  watchful 
business  instinct  of  the  commercial  wire- 
less organizations. 

The  Hon.  John  W.  Griggs,  president 
of  the  Marconi  Company  of  America,  at 
his  appearance  before  the  House  Com- 
mittee, analyzed  the  provisions  of  the 
bill  and  pointed  out  what  their  effect 
would  be  on  the  commercial  companies. 
He  reasoned  clearly  that  the  measure 
was  decidedly  unjust  to  the  commercial 
companies,  especially  a great,  beneficent 
enterprise  such  as  the  Marconi  Company 
of  America.  He  stated  that  for  fifteen 
or  sixteen  years  the  Marconi  Company 
had  been  operating  to  develop  wireless 
and  its  business  enterprise  for  the  pur- 
pose of  making  a profit  for  its  investors 


“What  danger  is  there  to  this 
country  because  Mr.  Marconi  is 
the  vice-president  of  the  company  I 
represent?  Will  anybody  suggest 
to  me  what  danger  there  is  to  this 
country  because  one-third  of  the 
stock  is  owned  by  aliens  either  in 
Great  Britain  or  Italy?  The  com- 
pany is  amenable  to  the  laws  of  th« 
United  States.  And  with  what 
face  can  the  American  Govern- 
ment, through  its  telegraph  compa- 
nies, go  to  foreign  countries  and 
ask  for  a concession  to  land  its 
cables  on  their  shores?  The  con- 
cession for  the  Western  Union 
cable  to  Great  Britain  will  expire 
in  two  or  three  years.  Suppose 
the  English  Government  says,  when 
asked  for  the  renewal  of  that  right, 
‘Gentlemen,  you  do  not  allow  any 
American  company  that  has  British 
stockholders  to  do  business  with 
you.  You  are  an  American  com- 
pany. We  do  not  see  fit  to  allow 
you  to  renew  your  concession/  Is 
that  the  kind  of  spirit  that  you  wish 
to  foster  between  the  nations  of  the 
earth  ?” 

— The  Hon.  John  W . Griggs, 
President  of  the  Marconi  Company. 


— the  stockholders.  “It  has  developed,” 
said  Mr.  Griggs,  “what  is  known  as  the 
ship  to  shore  business,  so  that  in  con- 
nection with  its  manufacturing  of  ap- 
paratus which  is  carried  on  at  its  fac- 
tory, it  is  making  at  the  present  time  a 
trifling  profit  over  and  above  its  ex- 
penses but  not  enough  to  justify  a divi- 
dend upon  its  stock.  It  manufactures 
apparatus  of  small  capacity  and  leases  it 
to  ships  of  American  registry  that  trade 
on  the  high  seas,  furnishes  the  ship  with 
the  operator,  and  gets  a monthly  rental 
for  that.  The  law  of  Congress  requires 
the  ships  to  be  equipped  with  wireless 
apparatus,  and  I think  almost  all  of  the 
American  fleet  on  the  Atlantic  coast  is 
equipped  with  Marconi  apparatus.  In 
order  to  render  this  apparatus  more 
valuable  to  the  lessees,  the  wireless  com- 
pany has  established  coastal  stations  at 
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various  points  from  Maine  to  Texas. 
These  stations  serve  not  only  as  points 
of  communication  with  ships  going  up 
and  down  the  coast  and  in  order  to  trans- 
mit intelligence  to  or  receive  intelligence 
from  the  mainland;  but  they  also  serve 
as  supply  depots  for  the  Marconi  Com- 
pany. And  the  lessees  of  the  apparatus, 
when  they  sign  a contract,  are  assured  by 
our  company  that  with  these  stations  at 
designated  points  along  the  coast,  at  any 
time  they  put  into  the  ports  where  these 
stations  are  located,  they  can  get  any 
new  parts  for  their  apparatus  which  they 
may  need,  or  they  can  get  their  appara- 
tus repaired  by  one  of  our  experts  who 
is  there  on  the  ground  for  that  purpose. 


"There  is  an  important  inter- 
national phase  of  the  radio  prob- 
lem, the  solving  of  which  requires 
the  development  of  extended  con- 
trol of  equipment  standards, 
operating  practice  and  language 
qualifications.  If  the  ships  of  the 
sea  are  to  develop  among  them- 
selves, and  to  the  shore,  universal 
intelligible  communication,  which 
is  undoubtedly  within  the  possi- 
bilities of  radio  development,  a 
Government  department,  it  will 
be  admitted,  can  hardly  be  quali- 
fied to  insist  on  the  disciplining 
of  an  operator  on  a foreign  ship 
who  may  be  lax  in  duty  or  defi- 
cient in  qualifications.  There  are 
daily  possibilities  here  for  the  de- 
velopment of  unpleasant  and  em- 
barrassing international  compli- 
cations."— Edward  /.  Nally,  Vice- 
President  and  General  Manager  of 
the  Marconi  Company . 


Or  if  their  operator  has  been  disabled, 
has  died,  or  from  any  other  reason  is  dis- 
qualified, we  can  furnish  them  with  an- 
other operator.  So  you  see  that  the 
system  of  coastal  communication  sta- 
tions, while  there  has  been  some  sug- 
gestion here  that  they  did  not  do  a toll 
business  with  the  ships  that  paid,  is  as 
indispensable  to  our  plan  of  doing  busi- 
ness as  is  any  part  of  the  plan.  And  I 
may  say  right  here,  now,  that  if  the  Navy 


Department  were  alone  allowed  to  carry 
on  these  coastal  stations,  they  would  not 
be  able  to  provide  supplies,  make  the  re- 
pairs and  furnish  the  additional  opera- 
tors which  the  Marconi  Company  does, 
and  which  it  is  a part  of  our  contract 
to  give  the  lessees  of  which  I think  there 
-are  now  about  500  sailing  the  Atlantic 
from  one  port  to  another." 

Mr.  Griggs  further  asserted  that  it 
had  been  admitted  at  the  hearings  by 
Commander  Todd  and  Captain  Bullard, 
that  the  object  of  the  bill  was  to  coerce 
the  Marconi  Company  into  letting  go  of 
its  business,  particularly  its  coastal  sta- 
tions, and  that  the  proposition  was  to 
give  the  Navy  Department  unlimited  au- 
thority to  do  commercial  business  in 
competition  with  men  who  had  put  their 
money  into  a mercantile  venture,  and  to 
so  conduct  the  Government  end  of  it  that 
eventually,  in  five  years,  they  would  be 
glad  to  sell  out. 

"They  have  a provision  in  this  bill," 
continued  Mr.  Griggs,  "that  is  so  direct- 
ly aimed  at  the  Marconi  Company  that 
1 must  think  it  was  the  bull's  eye  at 
which  they  were  shooting.  They  say 
that  no  company  shall  be  licensed,  and 
if  licensed,  it  shall  lose  its  license  to  op- 
erate a wireless  station,  long  distance  or 
any  other,  if  one-third  of  its  stock  is 
owned  by  aliens,  or  if  any  officer  of  the 
company  is  an  alien.  Will  anybody  sug- 
gest to  me,  gentlemen,  what  danger  there 
is  to  this  country  because  Mr.  Marconi 
is  the  vice-president  pf  the  company  I 
represent?  Will  anybody  suggest  to  me 
what  danger  there  is  to  this  country  be- 
cause one-third  of  the  stock  is  owned  bj 
aliens,  either  in  Great  Britain  or  Italy? 
The  company  is  amenable  to  the  laws  of 
the  United  States.  And  with  what  face 
can  the  American  Government,  through 
its  telegraph  companies,  go  to  foreign 
countries  and  ask  for  a concession  to 
land  its  cables  on  their  shores  ? The  con- 
cession for  the  Western  Union  cable  to 
Great  Britain  will  expire  in  two  or  thr**e 
years.  Suppose  the  English  Government 
says,  when  asked  for  the  renewal  of  that 
right,  ‘Gentlemen,  you  do  not  allow  any 
American  company  that  has  British 
stockholders  to  do  business  with  you. 
You  are  an  American  company.  We  do 
not  see  fit  to  allow  you  to  renew  your 
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“Read  the  list,  an  enormous  long 
list,  of.  lives  that  have  been  saved 
from  sinking  ships  at  sea!  The 
benefits  to  mankind  and  to  the 
world,  in  saving  property  and  life, 
of  the  Marconi  Company,  are 
enough  for  the  Government,  if  it 
had  a right  to  recognize  those 
things,  to  give  it  an  enormous  boun- 
ty. Not  only  ha§  this  enterprise 
and  this  company  done  good  to  the 
world,  but  nobody  comes  with  any 
charge  against  it  of  monopoly  and 
oppression  and  misconduct.” 

— The  Hon.  John  IV.  Griggs , 
President  of  the  Marconi  Company. 


concession.’  Is  that  the  kind  of  spirit^ 
that  you  wish  to  foster  between  the  na-' 
tions  of  the  earth? 

“Read  the  list,”  exclaimed  Mr.  Griggs, 
“an  enormous  long  list,  of  lives  that  have 
been  saved  from  sinking  ships  at  sea! 
The  benefits  to  mankind  and  to  the 
world,  in  saving  property  and  life,  of 
the  Marconi  Company,  are  enough  for 
the  Government,  if  it  had  a right  to 
recognize  those  things,  to  give  it  an 
enohnous  bounty.  Not  only  has  this  en- 
terprise and  this  company  done  good  to 
the  world,  but  nobody  comes  with  any 
charge  against  it  of  monopoly  and  op- 
pression and  misconduct. 

“You  are  asked  now  to  make  in  time 
of  peace  the 'Navy  Department  superior 
in  this  important  branch  of  communica- 
tion to  the  civil  interests  of  the  country, 
to  the  commercial  and  business  interests. 
We  think  the  law  of  1912  affords  ade- 
quate legislation  as  administered,  and 
we  do  not  think  it  ought  to  be  modified 
or  changed,  except  we  are  willing  that 
Congress  should  make  any  provision 
they  think  is  wise,  so  that  in  time  of  war 
or  great  emergency  or  tumult,  the  sta- 
tions of  a wireless  company  may  be  tak- 
en over  by  the  Government,  and  all  the 
employees  sworn  into  the  service  of  the 
Government.  Or,  we  will  go  further  if 
it  can  be  worked  out.  We  will  agree 
that  every  operator  in  a station  on 
American  soil  shall  be  sworn  into  the 
reserve  service  of  the  United  States,  so 
that  he  is  bound  to  respond  to  any  mili- 


tary law  when  the  exigency  arises.” 

Similarly,  Edward  J.  Nally,  vice- 
president  and  general  manager  of  the 
Marconi  Company,  drew  upon  his  wealth 
of  experience  in  calling  attention  to  the 
dangers  in  Section  5 of  the  bill,  which 
provides  for  the  opening  by  the  Govern- 
ment of  its  radio  stations  to  general  pub- 
lic business.  He  stated  that  if  this 
provision  were  enacted  into  law,  it  would 
create  a condition  of  competition  be- 
tween Government  and  private  interests, 
resulting  in  a heavy  financial  loss  to 
commercial  companies,  which  have  spent 
considerable  sums  of  money  and  years  of 
labor  in  the  development  of  efficient  ra- 
dio stations,  so  as  to  provide  a satisfac- 
tory commercial  wireless-telegraph  serv- 
ice to  the  public.  Much  had  been  said 
during  the  hearing,  he  continued,  by 
proponents  of  the  bill  of  the  willingness, 
if  not  anxiety,  of  the  commercial  com- 
panies to  dispose  of  their  coastal  sta- 
tions to  the  Government.  This  was  not 
true  so  far  as  the  Marconi  Company  was 
concerned.  By  the  expenditure  of  mil- 
lions, it  had  erected  and  maintained  land 
or  coastal  stations  from  the  most  north- 
erly point  on  the  Atlantic  coast  to  the 
most  southerly  point  on  the  Gulf,  on  the' 
Great  lakes,  and  on  the  Pacific  coast  to 
northerly  Alaska.  These  stations  repre- 
sented the  essential  links  in  the  ship  and 
shore  service,  and  the  long  list  of  rescues 
at  sea  and  of  lives  and  property  saved 
because  of  the  ready  response  which 
ships  in  distress  at  sea  had  been  able  to 
obtain  by  reason  of  the  coastal  stations, 
made  a long  and  honorable  record  ot 
which  any  company  might  be  proud. 

Mr.  Nally  impressed  upon  the  House 
Committee  the  fact  that  this  great  serv- 
ice in  the  salvation  of  life  and  property 
had  earned  for  wireless  the  right  to  be 
developed  and  made  useful  to  the  fullest 
possible  extent,  and  such  development 
could  come  only  through  private  enter- 
prise. It  was  impossible,  he  maintained, 
to  formulate  legislation  which  would 
foresee  and  provide  for  the  future  use- 
fulness of  radio  communication.  He  re- 
ferred to  the  telephone  as  a case  in 
point;  asking  whether,  if  the  Navy  De- 
partment had  been  granted  a monopoly 
of  the  telephone  when  that  means  of 
communication  was  first  developed. 
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would  the  United  States  today  have,  as 
it  has,  the  greatest  telephonic  develop- 
ment of  any  country? 

“And  yet,”  said  Mr.  Nally,  “the  tele- 
phone has  not  supplanted  the  telegraph. 
It  occupies  an  entirely  new  field  created 
for  it  by  the  persistence  of  private  en- 
terprise.” Coastal  stations  were  not 
money  makers  for  the  commercial  com- 
panies, any  more  than  the  telephone  ex- 
changes or  the  great  main  * operating 
rooms  of  the  telegraph  companies  earned 
money  for  those  concerns.  But  their 
function  was  to  contribute  the  element 
that  made  the  service  complete  and  com- 
prehensive. He  added  that  the  request 
to  have  the  Government  assume  a mon- 
opoly of  the  commercial  coast  wireless 
business  was  not  justified  on  any  ground 
of  military  necessity,  since  the  great 
countries  of  Europe,  such  as  England 
and  Germany,  while  making  the  most  of 
rtidio  possibilities,  have  left  the  develop- 
ment of  the  art  to  commercial  compan- 
ies, even  assisting  them  with  subsidies. 

George  S.  De  Sousa,  traffic  manager 
of  the  Marconi  Company,  testified  before 
the  Committee  that  no  evidence  had  been 
produced  by  the  supporters  of  the  bill  to 
show  that  the  commercial  companies  had 
failed  to  conduct  properly  their  commer- 
cial wireless  telegraph  business.  He  as- 
serted on  the  contrary  that  he  had  proof 
showing  that  where  the  Government  sta- 
tions have  attempted  to  handle  commer- 
cial business,  they  have  not  done  so  as 
satisfactorily  as  the  commercial  stations, 
and  that  commercial  operation  by  naval 
stations  has  proved  far  inferior  to  that 
of  the  purely  commercial  concerns. 

David  Sarnoff,  commercial  manager 
of  the  Marconi  Company,  spoke  before 
the  Committee  on  the  subject  of  inter- 
ference. This  was  not  complained  of  by 
the  commercial  companies,  he  pointed 
out,  but  by  naval  operators,  who,  he  as- 
serted, were  not  as  efficient  operators 
as  the  commercial  men.  Another  point 
which  he  emphasized  was  that  when  in- 
terference does  occur,  the  majority  of 
cases  originate  from  ships,  since  there 
are  more  ship  than  coast  stations,  and 
the  proposed  bill  does  not  touch  on  this 
question  at  all. 

The  chief  advocates  of  the  bill  were 
Secretary  Newton  D.  Baker,  of  the  War 


Department,  and  Secretary  Josephus 
Daniels,  of  the  Navy  Department;  their 
official  communications  definitely  dis- 
closed the  fact  that  the  bill  was  designed 
to  invade  the  existing  commercial  field. 
Secretary  Daniels  strongly  recommended 
that  provision  be  made  for  the  purchase 
of  all  stations  used  for  commercial  pur- 
poses, and  he  and  Secretary  Baker  in- 
dorsed Government  control  for  wifeless. 
Commander  D.  W.  Todd,  U.  S.  N.,  tes- 
tified that  he  believed  in  total  enforced 
Government  ownership  and  Captain  W. 

H.  G.  Bullard,  U.  S.  N.,  also  warmly  en- 
dorsed the  measure,  which  he  said  wate 
a result  of  deliberations  of  representa- 
tives of  all  departments  of  the  Govern- 
ment. 

One  of  the  most  effective  witnesses 
before  the  Committee  was  Professor  M. 

I.  Pupin,  professor  of  electro-mechanics 
at  Columbia  University  and  president  of 
the  Institute  of  Radio  Engineers.  Pro- 
fessor Pupin  showed  conclusively  that 
development  of  the  wireless  art  was  de- 
pendent on  individual  enterprise,  that  it 
was  the  commercial  companies  alone 
that  encouraged  inventors  and  others  re- 


“Hbw  does  the  inventor  feel 
with  regard  to  the  Army,  and  par- 
ticularly the  Navy — I mean  the 
wireless  inventor?  If  the  Govern- 
ment owned  the  wireless,  the  men 
who  are  interested  in  the  develop- 
ment of  wireless  woufd  probably 
drop  their  interest  in  the  subject. 
I may  be  wrong,  but  that  is  really 
my  opinion. 

“In  the  electromagnetic  tele- 
phone we  had  interference  between 
wires.  We  had. cross  talk,  so  that 
you  could  hear  any  number  of  peo- 
ple at  once  interfering  with  other 
people.  And  if  the  Government 
had  owned  the  telephone  wires, 
they  would  have  simply  legislated 
and  would  have  determined  that  no 
telephone  wires  can  be  placed  at  a 
distance  closer,  say,  than  a hun- 
dred yards.  This  would  have  given 
a black  eye  to  the  telephone  art.” 

— Professor  M.  /.  Pupin , of  Co - 
lumbia  University. 
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sponsible  for  the  development  and  prog- 
ress of  the  science,  while  such  pioneers 
in  the  science  were  not  alone  not  aided 
or  encouraged  by  Government  depart- 
ments, but  were  absolutely  despoiled  of 
the  fruits  of  their  labor  and  genius  by 
them. 

“I  came  here  to  testify,”  said  Pro- 
fessor Pupin,  “for.  the  purpose  of  dem- 
onstrating, if  possible,  that  this  bill 
would  be  most  detrimental  to  the  devel- 
opment of  this  young  art — the  wireless 
art  — because  it 
would  inevitably 
lead  to  Government 
ownership.  Now,  it 
has  been  represented 
to  you  by  the  heads 
of  our  Government 
departments,  namely 
by  the  Secretary  of 
War,  the  Secretary 
of  the  Navy,  the 
Secretary  of  Com- 
merce, Commander 
Todd,  and  by  other 
Government  officials 
interested  in  the  na- 
tional defense,  that 
the  Govern  ment 
should  control,  in 
fact,  that  the  Gov- 
ernment should  own, 
wireless  telegraphy. 

Now  I am  interested 
in  the  national  de- 
fense as  much  as 
anybody,  and  I am 
convinced  that  if 
we  are  to  use  any  art,  and  particular- 
ly the  wireless  art  for  the  national 
defense,  the  best  thing  for  us  to  do 
is  to  develop  that  art.  If  interfer- 
ences exist,  as  has  been  pointed  out  in 
the  several  depositions  here  before  you, 
on  account  of  the  present  imperfection 
of  the  wireless  art,  then  these  interfer- 
ences should  be  eliminated  not  by  legis- 
lation but  by  perfection  of  the  art. 

“Take  the  ordinary  telegraphy  and 
telephony  by  wires.  What  was  their  ex- 
perience in  their  early  history?  Exact- 
ly the  same  as  we  have  in  the  wireless 
art.  From  1845  to  i860  the  men  inter- 
ested in  the  development  of  electromag- 
netic telegraphy,  spent  most  of  their 


time  in  quarreling  among  themselves  on 
the  subject  of  how  to  get  around  the  in- 
ductive disturbances. 

“They  had  inductive  disturbances  just 
as  much  as  we  have  today  in  wireless 
telegraphy,  and  they  were  of  two  dif- 
ferent kinds : Inductive  disturbances 

produced  in  a wire  by  the  operation  of 
other  wires  and  inductive  disturbances 
produced  by  God.  Now  what  are  these 
interferences  which  are  produced  by  the 
acts  of  God?  We  did  not  realize  them 
until  electrotelegra- 
phy was  invented. 
And  we  never  real- 
ized it  to  such  an  ex- 
tent as  we  do  today, 
since  the  wireless 
telegraphy  was  in- 
vented. Now,  what 
is  wireless  telegra- 
phy ? It  is  commun- 
ication between*  two 
points  on  the  surface 
of  the  earth,  or  be- 
tween a point  on  the 
surface  of  the  earth 
and  a point  in  the 
air,  as  in  the  case  of 
the  aeroplane,  by 
means  of  electric  os- 
c i 1 1 a t i o n s . You 
create  an  electric  os- 
cillation at  the  send- 
ing station ; t h a : 
electric  oscillation 
goes  to  the  receiving 
apparatus  and  cre- 
ates there  an  electric 
oscillation  which  affects  a receiving  in- 
strument. 

“We  know  today  that  these  electrical 
oscillations  are  produced  in  the  atmos- 
phere by  God  for  purposes  that  are 
known  to  Him.  Interference  in  wire- 
less telegraphy  due  to  static,  due  to  the 
acts  of  God,  is  so  serious  that  sometimes 
a wireless  station  cannot  receive  a mes- 
sage for  48  hours.  For  days  in  succes- 
sion they  cannot  receive  a thing.  Not 
on  account  of  interference  of  other  sta- 
tions but  on  account  of  the  static,  on  ac- 
count of  the  electric  waves,  the  electric 
oscillations,  which  God  sends  from  an 
infinite  number  of  stations  located  any- 
where in  the  atmosphere  between  the 


“The  Navy  says,  ‘We  are  both- 
ered by  interference.'  How  much 
better  is  it  for  them  to  be  bothered 
by  interference  in  time  of  peace 
than  to  be  bothered  by  interference 
in  time  of  war.  They  say  ‘Let  us 
have  no  interference  now;  let  us 
be  comfortable  and  happy;  and  let 
us  communicate  with  each  other 
and  with  out  brother  officers  on 
each  other's  ships.'  But  when  for- 
eign cruisers  come  over  here,  will 
they  listen  to  such  proposals  ? What 
happened  off  South  America  when 
the  English  commander,  Admiral 
Craddock,  was  defeated  in  that 
fight?  His  wireless  was  jammed 
by  his  opponents.  If  he  had  had 
a superior  wireless  system,  he 
would  have  been  free  from  all  ra- 
dio hindrance  and  interference 
from  his  enemies.” 

— Professor  Arthur  E . Kennelly, 
of  Harvard  University . 
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North  and  South  Poles.  Now,  these  are 
the  acts  of  God,  and  I do  not  see  that 
these  interferences  have  even  been 
touched  upon  in  all  of  these  depositions. 
And  these  are  the  most  serious  inter- 
ferences that  we  have,  and  you  cannot 
get  rid  of  them  by  any  act  of  the  legis- 
lature. The  only  way  to  get  rid  of  them 
is  by  perfection  in  wireless,  by  the  prop- 
er training  and  bringing  up  and  perfec- 
tion of  this  healthy,  robust  baby,  which 
I call  the  wireless  art. 

“But  the  heads  of  the  Government  bu- 
reaus propose  that  this  baby  should  be 
put  into  a Government  institution.  Now, 
it  seems  to  me  that  would  be  almost  a 
crime.  We  would  suffer,  the  United 

States  would  suffer — the  people  of  the 
United  States,  the  Army  and  Navy 
would  suffer.  When  it  comes  to  getting 
rid  of  the  interference  produced  by  the 
acts  of  man  through  legislation,  we  can 
do  that  to  a certain  extent  by  legislation, 
provided  we  are  legislating  against  the 
acts  of  our  own  citizens.  But  what  legis- 
lation is  going  to  prevent  the  enemy  in 
time  of  war  from  interfering  with  us? 

“It  is  told  by  the  English  wireless  op- 
eiators  who  took  part  in  the  battle  off  the 
Falkland  Islands  that  the  Germans,  as 
soon  as  the  battle  started,  went  up  and 
down  the  scale  of  their  wireless  sparks 
for  the  purpose  of  making  it  impossible 
for  the  English  ships  belonging  to  that 
squadron  to  communicate  with  each  other. 
Now  I would  Ike  to  know  how  any  act  of 
legislation,  how  any  act  of  Government 
ownership,  can  prevent  that! 

“If  I had  my  own  way  I should  per- 
haps proceed  in  a radical  way.  I should 
produce  as  many  interferences  as  I pos 
sibly  could,  for  the  purpose  of  develop- 
ment of  the  art,  so  that  no  ingenuity  of 
man  could  interfere  with  a wireless  op- 
erator when  he  receives.  And  that  is 
possible.  Things  are  being  done  today 
by  well-organized  industrial  research 
laboratories.  Things  are  within  the  reach 
of  those  who  are  studying  the  situation 
which  will  transform  the  whole  aspect  of 
the  wireless  art.  These  things,  I say,  are 
being  done  because  the  Government  does 
not  own  the  wireless.  And  if  the  Gov- 
ernment owned  the  wireless,  they  would 
not  be  done.  I will  tell  you  the  reason 
why. 


“I  have  proof  showing  that 
where  the  Government  stations 
have  attempted  to  handle  commer- 
cial business  they  have  not  done  so 
as  satisfactorily  as  the  commercial 
stations,  and  my  experience  in  the 
wireless  telegraph  business,  which 
dates  over  a period  of  thirteen 
years,  has  convinced  me  that  com- 
mercial operation  by  naval  stations 
m the  past  has  been  far  inferior  tt, 
the  service  rendered  through  com- 
mercial stations,  and  I have  no 
hesitancy  in  stating  that,  should  all 
commercial  business  be  handled 
through  Government  stations,  the 
service  would  suffer  materially,  to 
the  detriment  of  shipping  and  the 
public  in  general.” 

— George  S.  De  Sousa,  Traffic 
Manager  of  the  Marconi  Company. 


“I  have  the  greatest  respect  for  the 
Army  and  Navy.  I have  a great  many 
friends  among  the  officers  of  the  Army 
and  Navy,  and  I would  not  for  the  worltl 
do  anything  which  would  hurt  their  feel- 
ings. But  we  are  here  to  be  frank,  open 
and  aboveboard,  and  we  must  say  what 
we  think  is  right,  what  we  think  is  best 
for  the  wireless  art  and  for  the  people 
of  the  United  States.” 

It  was  at  this  juncture  that  Professor 
Pupin  introduced  the  case  of  a young 
wireless  inventor,  whose  experiences,  as 
between  the  commercial  companies  and 
the  Navy  Department,  are  an  eloquent 
example  of  the  handicaps  that  beset  hu- 
man endeavor.  The  members  of  the 
House  Committee  took  a vivid  interest 
in  the  recital  of  this  young  man's  ex- 
periences, which  are  of  deep  concern, 
naturally,  to  every  wireless  amateur  in 
the  country.  The  inventor  in  question, 
Edwin  H.  Armstrong,  subsequently  gave 
his  testimony  before  the  Committee. 

“How,”  asked  Professor  Pupin,  “does 
the  inventor  feel  wdth  regard  to  the 
Army,  and  particularly  the  Navy — I 
mean  the  wireless  inventor?  I will  de- 
scribe it  briefly  for  the  purpose  of  ex- 
plaining what  I mean  when  I say  that 
if  the  Government  owned  the  wireless,  the 
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men  who  are  interested  in  the  develop- 
ment of  wireless  would  probably  drop 
their  interest  in  the  subject.  I may  be 
wrong,  but  that  is  really  my  opinion. 

“I  refer  now  to  a man  who  made  a very 
beautiful  invention.  In  1910  Dr.  Aus- 
tin, director  of  the  Wireless  Research 
Bureau  of  the  Army  and  Navy,  and 
whose  station  is  on  the  grounds  of  the 
Bureau  of  Standards,  published  a paper 
in  which  he  compared  the  efficiency  of 
various  types  of  receivers.  Among  the 
receivers  he  examined  was  a new  one, 
the  so-called  audion,  the  very  audion  re- 
ceiver which  is  used  today  almost  uni- 
versally. Dr.  Austin  found  that  this  au- 
dion was  one  and  a half  times  as  good 
as  the  best  receiver  they  had  prior  to 
that  time— one  and  a half  times,  mind 
you.  At  that  time  a young  inventor,  to 
whom  I refer,  was  a student  in  Columbia 
University,  a sophomore.  That  was  in 
1910.  In  1912,  when  this  student  grad- 
uated, he  got  a patent — I do  not  know 
whether  he  got  a patent  that  year,  but  he 
had  the  invention  anyhow,  a very  simple 
thing,  consisting  in  taking  that  audion 
tube  and  by  a simple  transposition  of  the 
circuits,  making  it  5,000  times  as  sensitive 
as  the  one  which  Dr.  Austin  examined. 
With  what  result?  With  the  result  that 
everybody  is  using  it  today  and  all  the 
operating  companies  pay  this  young  man 


“It  is  known  by  all  radio  men — 
and  I think  if  they  will  speak 
frankly  and  sincerely,  they  will 
bear  me  out — that  the  Navy  op- 
erators are  not  anywhere  near  as 
efficient  as  the  commercial  opera- 
tors. The  men  in  the  Navy  De- 
partment receive  their  positions  by 
assignment.  They  have  to  take  an 
electrical  course,  and  I am  not 
deprecating  the  value  of  electrical 
knowledge,  but  when  a man  is  a 
wireless  operator,  I say  he  must  be 
a good  wireless  operator  and  not 
primarily  a good  electrician.  Most 
of  the  Navy  operators  are  elec- 
tricians rather  than  telegraph  men.” 
— David  Sarnoff,  Commercial 
Manager  of  the  Marconi  Company. 


a modest  royalty.  They  cannot  afford 
to  pay  more  than  a very  modest  royalty. 
But  it  enables  this  young  man  to  support 
his  mother  and  two  sisters.  The  United 
States  Navy  uses  this  invention  more 
than  anybody  else.  According  to  the  in- 
formation which  an  officer  of  the  Navy 
gave  to  myself,  they  were  using  it  since 
January,  1914.  And  they  had  it  a year 
ago  in  something  like  forty  stations.  They 
have  not  paid  a cent  to  this  young  man, 
and  they  do  not  intend  to.  They  all  tell 
him,  ‘You  can  go  to  the  Court  of 
Claims/  ” 

Joshua  W.  Alexander,  chairman  gf  the 
Committee,  interrupted  the  speaker  for  a 
moment  to  inquire  whether  this  action 
of  the  Navy  department  was  due  to  the 
fact  that  anyone  was  contesting  the  right 
to  the  invention.  Professor  Pupin  're- 
plied that  the  right  was  not  contested  and 
the  best  proof  that  the  invention  was 
valid  lay  in  the  fact  that  the  wireless  op- 
erating companies  were  paying  the  in- 
ventor a royalty.  The  latter,  however, 
did  not  have  the  means  to  go  to  the  Court 
of  Claims  and  press  an  infringement  suit, 
and  his  lawyer  had  advised  him  against 
such  action,  since  he  would  spend  all  he 
had  and  would  not  know  when  he  could 
get  any  returns. 

Continuing  his  discussion  bf  “interfer- 
ence,” Professor  Pupin  said:  “In  the 

electromagnetic  telephone  we  had  inter- 
ference between  wires.  We  had  cross 
talk,  so  that  you  could  hear  any  number 
of  people  at  once  interfering  with  other 
people.  And  if  the  Government  had 
owned  the  telephone  wires,  they  would 
have  simply  legislated  and  would  have 
determined  that  no  telephone  wires  can 
be  placed  at  a distance  closer,  say,  than 
a hundred  yards.  This  would  have  given 
a black  eye  to  the  development  of  the  tel  - 
ephone art.  To  day  we  use  inside  of  a 
sheathing  600  definite  circuits,  and  we 
can  have  600  different  people  talking  at 
the  same  time  through  these  circuits 
without  any  cross  talk;  without  any  in- 
terference at  all,  whereas  if  the  Govern- 
ment had  owned  that  art  from  1876  to 
1895,  or  1900,  we  would  have  had  to  sep- 
arate those  wires  and  the  art  would  have 
never  reached  that  point  where  it  can 
have  in  a small  space  600  different  cir- 
cuits. That  would  have  been  impossible. 
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“There  are  certain  paragraphs  in 
this  bill  which  we  believe  will 
change  the  status  of  the  amateur, 
or  at  least  are  susceptible  of  chang- 
ing the  status  of  the  amateur.  We 
would  be  at  the  mercy  of  the  De- 
partment of  Commerce  in  the  ad- 
ministration of  the  law. 

“Now  the  members  of  our  asso- 
ciation have  no  objection  whatever, 
because  they  are  all  patriotic  citi- 
zens, I am  sure,  to  closing  their 
stations  in  time  of  threatened  war 
on  public  disaster  or  any  similar 
situation.  But  any  station  in  our 
judgment  could  be  closed  for  suc- 
cessive periods  of  five  years  and  no 
redress  is  provided  in  the  bill.” 

— Charles  H.  Stewart , of  the 
Wireless  Association  of  Pennsyl- 
vania. 


“Now  if  the  Government  means  to  take 
possession  of  wireless  and  establish  in- 
dustrial research  laboratories  and  go 
into  the  art  of  manufacture — because 
that  is  the  only  way  that  you  can  develop 
an  art — to  manufacture  yourself  and  not 
have  somebody  else  manufacture  it  for 
you — then  well  and  good.  Then  perhaps 
this  bill  would  have  some  meaning.  But 
this  bill  as  it  stands,  with  the  other  con- 
ditions— with  the  other  laws  and  the 
other  historical  conditions  of  Govern- 
ment work  existing — this  bill  means  noth- 
ing else  than  a blow  to  this  wonderful  art 
of  wireless  telegraphy.  It  does  not  pro- 
vide for  Government  ownership  but  in- 
evitably leads  to  it,  and  the  Secretary  of 
War  and  the  Secretary  of  the  Navy  and 
Commander  Todd — they  all  say  that  it 
will  lead  to,  and  they  want  it  to  lead  to 
Government  ownership.” 

Professor  Pupin  told  the  Committee 
that  the  young  inventor  to  whom  he  had 
referred  would  appear  before  them  and 
present  the  facts.  As  stated,  Mr.  Arm- 
strong eventually  gave  his  testimony  to 
the  Committee.  He  said  that  he  had  in- 
vented the  regenerative  audion  receiver, 
which  was  the  best  interference  prevent- 
er known  at  the  present  time,  being  used 
throughout  the  world  in  commercial  and 


Government  stations. 

“My  particular  interest  in  this  legisla- 
tion,” said  Mr.  Armstrong,  “began  sev- 
eral months  ago,  when  I was  asked  by 
one  of  the  Government  inspectors  at  the 
port  of  New  York  to  investigate  the 
question  of  interference  between  the 
Wanamaker  station  and  the  Brooklyn 
Navy  Yard,  when  the  Brooklyn  Navy 
Yard  was  receiving  signals  from  Arling- 
ton. Now  the  conditions  of  that  service 
are  these:  The  Brooklyn  Navy  Yard  is 
two  miles  from  the  Wanamaker  station. 
They  desire  to  receive  signals  and  mes- 
sages from  Arlington,  which  is  200  miles 
away  from  the  Brooklyn  Navy  Yard.  The 
Arlington  station  operates  on  2,300  me- 
ters, the  Wanatnaker  station  on  1,800 
meters.  That  is  a difference  of  wave- 
length of  25  per  cent.  The  power  of 
Arlington  and  the  power  of  the  Wana- 
maker stations  are  of  the  same  order. 
The  Brooklyn  Navy  Yard  station  can- 
not receive  from  Arlington,  while  the 
Wanamaker  station  is  transmitting.  That 
is  an  established  fact.  The  Government 
inspectors  of  the  port  of  New  York  know 
that,  because  the  Navy  has  complained 
of  the  interference  of  the  Wanamaker 
station.” 

Mr.  Armstrong  related  how  he  had  du- 
plicated the  conditions  under  which  the 
Brooklyn  naval  station  was  working  and 
set  up  some  amateur  apparatus  and  re- 
ceived messages  from  Arlington,  while 
the  Wanamaker  station  was  sending, 
without  the  slightest  interference.  He  then 
told  the  story  of  his  negotiations  with 
Government  officials  regarding  the  right 
for  the  use  of  his  invention.  He  said 
that  he  had  met  Lieutenant  Commander 
Hooper  in  Washington,  who  told  him  that 
the  department  did  not  pretend  to  know 
anything  about  patents.  He  received  an 
offer  for  royalty  on  the  few  sets  of  appa- 
ratus which  the  Government  manufac- 
tured themselves,  but  the  Government  of- 
ficials refused  absolutely  to  pay  any  roy- 
alty on  the  use  of  the  apparatus,  whether 
it  was  manufactured  by  the  Government 
or  by  infringing  manufacturers.  Mr. 
Armstrong  added : 

“As  I understand  it,  the  length  of  time 
which  it  takes  to  get  a case  through  the 
Court  of  Claims  and  the  length  of  time 
which  will  elapse  between  the  time  the 
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Court  of  Claims  rules  and  the  time  the 
money  is  appropriated  by  Congress  is 
such  that  the  ordinary  inventor  will 
starve  before  he  can  get  any  relief.” 

Among  the  most  effective  opponents 
of  the  measure  was  Professor  Arthur  E. 
Kennedy,  of  Harvard  University,  vice- 
president  of  the  National  Amateur  Wire- 
less Association,  whose  reasoning  was 
along  practically  the  same  lines  as  those 
of  Professor  Pupin.  ”1  am  here,”  he 
said,  “to  urge  my  contentions  that  this 
bill  should  not  be  passed  for  a variety 
of  reasons,  in  the 
first  place,  if  there  is 
one  thing  of  which 
this  country  ought  to 
be  proud,  it  is  that  it 
has  taken  such  a 
shining  position  in 
the  world  in  regard 
to  telephonic  com- 
munication. I do  not 
mean  radio  tele- 
phonic communica- 
tion, because  that  is 
a very  young  art,  al- 
though it  is  coming 
along ; but  I mean 
telephonic  communi- 
cation generally.  It 
was  this  country  that 
fTr  s t established 
communication  with 
France  by  telephone 
and  with  Honolulu 
by  telephone,  and 
there  is  no  other 
country  in  the  world 
that  has  any  such 
telephonic  record.  And  that  has  been 
accomplished  because  the  telephonic  art 
in  America  has  been  fostered  and  de- 
veloped under  free  institutions  and  not 
under  Government  control.  In  those 
countries  of  the  world  where  there  is 
Government  control  of  the  telephone  and 
telegraph,  you  will  find  them  in  a rela- 
tively backward  state. 

“The  Navy  says,  ‘We  are  bothered  by 
interference.  How  much  better  is  it  for 
them  to  be  bothered  by  interference  in 
time  of  peace  than  to  be  bothered  by  in- 
terference in  time  of  war.  They  say, 
‘Let  us  have  no  interference  now ; let  us 
be  comfortable  and  happy;  and  let  us 
communicate  with  each  other  and  with 


“There  has  been  some  complaint 
made  about  the  amateur  operators 
interfering  with  Government  sta- 
tions. If  the  amateur  had  as  much 
interference  as  I have  heard  re- 
ferred to  here,  I thing  we  ought  to 
drop  out  of  the  business.  It  is 
nothing  for  me  to  sit  and  hear  a 
couple  of  little  boys — they  call 
them  kids — chirping  with  a couple 
of  little  kilowatts  a great  distance 
away.  I can  even  hear  the  League 
Island  calling  out  ‘Q  R T/  which 
means  ‘shut  up/  and  ‘Q  R T X/ 
which  means  to  ‘get  out  of  that/ 
Now  if  a little  kid  with  a 1/6-kilo- 
watt transformer  can  get  in  touch 
with  the  Navy  Yard,  believe  me,  I 
would  like  to  see  the  Navy  Yard 
talk.” 

— Frank  B.  Chambers,  of  the 
Wireless  Association  of  Pennsyl- 


our  brother  officers  on  each  other' s ships/ 
But  when  foreign  cruisers  come  over 
here,  will  they  listen  to  such  proposals? 
What  happened  off  South  America  when 
the  English  commander,  Admiral  Crad- 
dock, was  defeated  in  that  fight?  His 
wireless  was  jammed  by  his  opponents. 
If  he  had  had  a superior  wireless  system, 
he  would  have  been  free  from  all  radio 
hindrance  and  interference  from  his  ene- 
mies. Now  what  we  must  have,  for  the 
sake  of  ourselves  and  the  Navy,  ^for  the 
sake  of  all  of  us,  is  a system  which  will 
be  free  from  inter- 
ference. And  you  are 
going  to  produce  a 
system  which  will  be 
free  from  interfer- 
ence by  saying  in 
time  of  peace  that 
there  shall  be  no  at- 
tempt at  interfer- 
ence? It  is  easy  to 
have  no  interference 
where  a monopoly 
exists. 


vanta. 


“I  can  remember, 
and  I dare  say  my 
friends  here  remem- 
ber, the  early  days 
of  the  telephone. 
You  could  not  talk 
to  your  neighbor 
without  hearing  all 
the  neighborhood. 
And  that  was  a 
growing  trouble.  It 
was  the  haunting 
problem  day  and 
night  of  the  tele- 
phone engineers— ‘What  shall  we  do  to 
get  rid  of  this  eternal  eavesdropping  of 
the  world  ? It  has  been  now  so  thorough- 
ly eliminated  you  could  hardly  realize, 
from  using  the  telephone  today  that  there 
had  ever  been  such  a period.  Why  ? 
Inventors  came  forward,  all  the  brightest 
minds  in  the  telephone  art  were  stimu- 
lated to  do  something  to  overcome  this 
difficulty. 

“We  want  the  Navy  to  be  strength- 
ened. It  cannot  be  strengthened  in  this 
way.  The  right  way  to  do  is  to  have  the 
Institute  of  Radio  Engineers  and  a lot  of 
bright  lads  all  over  the  country  work- 
ing on  these  problems  and  coming  for- 
ward and  offering  various  means  for 
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preventing  interfer- 
ence, and  saying,  'I 
have  a new  scheme.’ 

If  it  will  serve,  re- 
ward the  inventor  by 
giving  him  encour- 
agement. But  if  you 
attempt  to  do  away 
with  interference 
under  the  proposed 
regime,  you  would 
stifle  tljat  enthusiasm 
absolutely.” 

Professor  Kennel- 
ly  pleaded  with  the 
members  of  the 
Committee  for  the 
encouragement  o f 
amateurs.  “You  can 
have  this  little  army 
of  amateurs,”  he 
said,  “all  over  the 
country,  listening  in 
with  their  little  wire- 
less stations  and 
hearing  the  pulse 
beats  of  the  world, 
as  it  were.  All  these 
young  men  are 
thinking,  and  some 
of  them  will  discov- 
er something  which 
will  be  of  benefit. 

“I  want  to  speak  on  behalf  of  the  ama- 
teurs. It  is  not  only  the  vested  interests 
of  the  people  who  have  put  their  savings 
into  this  enterprise  for  the  benefit  of  the 
public;  it  is  not  only  for  the  Navy,  but 
it  is  on  behalf  generally  of  the  amateurs 
of  the  country,  for  the  young  fellow  who 
wants  to  communicate  with  his  neigh- 
bors and  utilize  the  atmosphere  of  the 
world — the  circumambient  ether,  as  it  is 
called.  It  is  he  that  I am  thinking  of  : 
you  will  suppress  him,  too.  So  soon  as 
you  have  scrapped  and  suppressed  the 
commercial  stations,  you  will  still  be 
bothered  in  the  antiquated  system  in  un- 
disputed control  of  the  Navy  that  no 
longer  has  interference  from  power  sta- 
tions— it  will  still  be  bothered  by  this 
man  here  and  this  little  amateur  there, 
and  some  officer  will  say  he  cannot  get 
rid  of  that  interference  or  that,  when 
‘John  Smith  is  talking  in  Washington 
we  cannot  hear  ourselves  talking  in  New 


York.’  And  so  they 
will  appeal  again  to 
Congress  to  stop  the 
amateur,  and  there 
will  be  no  use  of  the 
circumambient  ether 
except  such  as  the 
Navy  department  or 
some;  department  of 
the  G o v e r n m ent 
wants.” 

Able  representa- 
tives of  the  amateur 
wireless  operators 
appeared  in  the  per- 
son of  Charles  H. 
Stewart,  of  St.  Da- 
vid’s, Pa.,  and  Frank 
B.  Chambers,  both 
of  whom  spoke  on 
behalf  of  the  Wire- 
less Association  of 
Pennsylvania,  and 
also  by  special  re- 
quest of  the  radio 
associations  of  Ger- 
mantown, the  South 
Jersey  Radio  Asso- 
ciation, of  Colling- 
wood,  and  the  At- 
lantic City  Associa- 
tion. These  gentle- 
men protested  vehe 
mently  against  the  bill  as  being  detrimen- 
tal to  the  best  interests  of  wireless  de- 
velopment, in  that  it  would  check  the 
widespread  and  diversified  work  done  by 
amateur  investigators,  whose  encourage- 
ment would  be  ended  could  they  not  hope 
to  obtain  suitable  rewards  for  their  la- 
bors in  behalf  of  scientific  and  technical 
advancement. 

“There  are  a number  of  men,”  said 
Mr.  Stewart,  “belonging  to  these  vari- 
ous associations  that  I represent,  who 
are  interested  in  this  bill,  because  for  a 
number  of  years  past  they  have  been 
operating  stations  in  an  amateur  way. 
A great  many  of  them  have  since  gradu- 
ated from  the  amateur  ranks,  some  into 
the  ranks  of  the  Marconi  Company  and 
some  in  other  lines  of  similar  endeavor. 
Our  association  is  somewhat  at  sea  re- 
garding this  proposed  legislation,  in  view 
of  the  fact  that  Commander  Todd  stated 
in  the  early  part  of  the  hearings  that  in 


“After  my  patent  issued,  I re- 
ceived a communication  from  the 
Bureau  of  Steam  Navigation 
stating  that  the  bureau  was  in- 
formed that  I was  the  inventor 
of  a certain  form  of  feedback  cir- 
cuit, and  they  requested  informa- 
tion as  to  what  steps  they  should 
take  to  secure  the  rights  to  use 
that  invention.  I went  to  Wash- 
ington and  met  Lieut.-Comman- 
der  Hooper.  He  told  me  that  the 
department  did  not  pretend  to 
know  anything  about  patents.  He 
said  it  was  the  policy  of  the  de- 
partment, If  possible,  to  settle 
claims  of  inventors.  Then  we 
talked  business.  I found  that  the 
policy  of  settling  with  the  inven- 
tor was  to  offer  him  a royalty  on 
the  few  sets  of  apparatus  which 
the  Government  manufactured 
themselves.  They  refused  abso- 
lutely to  pay  any  royalty  on  the 
use  of  the  apparatus,  whether  it 
was  manufactured  by  the  Govern- 
ment or  by  infringing  manufac- 
turers.”— Edwin  H.  Armstrong , 
Electrical  Engineer  and  Wireless 
Inventor . 
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no  way  was  the  status  of  the  amateur 
affected  by  this  bill.  If  we  could  agree 
with  him  in  that  particular,  of  course, 
we  would  be  satisfied.  However,  there 
are  certain  paragraphs  in  this  bill  which 
we  believe  will  change  the  status  of  the 
amateur,  or  at  least  are  susceptible  of 
changing  the  status  of  the  amateur.  We 
would  be  at  the  mercy  of  the  Department 
of  Commerce  in  the  administration  ot 
the  law.  I refer  particularly  to  section 
14b,  which  provides  for  the  closing  of 
stations  for  periods  of  five  months  and 
successive  periods  of  five  months,  with- 
out limit,  entirely  upon  the  discretion 
of  the  President  in  time  of  peace.  Now 
the  members  of  our  association  have  no 
objection  whatever,  because  they  are  all 
patriotic  citizens,  I am  sure,  to  closing 
their  stations  in  time  of  threatened  war 
or  public  disaster  or  any  similar  situa- 
tion. But  the  unlimited  nature  of  this 
paragraph  is  such  that  any  station  in  our 
judgment  could  be  closed  for  successive 
periods  of  five  years  and  no  redress  is 
provided  in  the  bill.  The  question  of 
compensation  for  the  taking  over  of  our 
stations  is  one  that  we  had  not  consid- 
ered necessary  to  think  about,  because  in 
time  of  war  there  is  no  question,  I feel 
sure,  that  practically  all  of  our  members 
would  be  a unit  in  coming  forward  and 
helping  the  Government  in  every  way 
possible.  And  remember,  gentlemen, 
that  there  will  be  a number  of  field  ac- 
tivities in  war  time  in  which  we  will  be 
needed,  for  instance,  in  aeroplane  work 
pnd  Army  work  and  activities  of  that 
kind.  Remember,  also,  that  the  commer- 
cial operator  is  a good  Army  buzzer  and 
he  can  jump  right  into  those  positions 
in  time  of  emergency,  where  there  is  an 
absolute  need  of  efficient  men  in  the  Sig- 
nal Corps  forces.  There  are  sufficient 
men  in  our  organization  to  take  care  of 
any  army  of  any  size.” 

Mr.  Stewart  expressed  the  convic- 
tion that  the  natural  enthusiasm  of  the 
amateur  was  absolutely  necessary  for 
the  service.  “I  think,”  he  added, 
"some  of  the  managers  of  the  Marconi 
Company  know  that  to  be  a fact.  Now 
as  I understand,  there  was  a letter  read 
before  the  Committee  by  Mr.  Maxim, 
of  Hartford,  Conn.  Mr.  Maxim  is  well 
known,  and  I believe  he  approves  this 


bill,  but  he  does  not  in  any  way  repre- 
sent the  amateurs  of  our  district.  I 
confess  I can  not  understand  his  atti- 
tude in  favoring  the  bill,  because  of 
the  possibilities.  He  may  have  some 
reason  for  favoring  the  bill  which  is 
not  apparent  to  me.  That  is  all  I have 
to  say.” 

Mr.  Chambers,  who  appeared  before 
the  House  Committee,  said  that  he  felt 
that  if  the  commercial  companies  were 
put  out  of  the  field,  the  amateurs 
would  lose  interest.  “If  it  had  not 
been  for  the  commercial  companies  in 
the  first  place,”  he  asserted,  “I  doubt 
very  much  whether  any  amateur  would 
have  been  interested  at  all.  I do  not 
think  there  would  have  ^been  many 
amateurs.  The  amateur  will  exist  only 
as  long  as  there  is  something  to  be  ac- 
complished. The  same  was  true  of 
wire  telegraphy  when  it  was  first  in- 
vented. A great  many  men  put  up 
wires  from  one  house  to  another  to  see 
if  they  could  talk  to  each  other  and  see 
who  could  do  it  best.  As  soon  as  the 
commercial  wire  telegraph  companies 
arrived  at  a satisfactory  condition,  the 
amateur  end  of  it  fell  off,  and  they 
went  to  work  for  these  companies. 

“I  have  been  interested  in  playing 
with  wireless  sparks  for  about  twelve 
years.  I guess  I am  familiar  with  a 
great  deal  of  the  wireless  apparatus 
that  is  being  used  to-day.  There  has 
been  some  complaint  made  about  the 
amateur  operators  interfering  with 
Government  stations.  If  the  amateur 
had  as  much  interference  as  I have 
heard  referred  to  here,  I think  we 
ought  to  drop  out  of  business.  It  is 
nothing  for  me  to  sit  and  hear  a couple 
of  little  boys — they  call  them  kids — 
chirping  with  a couple  of  little  kilo- 
watts a great  distance  away.  I can 
even  hear  the  League  Island  calling 
out  'jQ.R.T./  which  means  'shut  up/ 
and  'Q.R.T.X./  which  means  to  'get 
out  of  that/  The  little  kids  have  only 
a narrow  field  in  which  to  work.  I 
have  heard  the  kids  saying  that  they 
had  caught  the  navy  yard  apparatus, 
and  when  I called  up  the  navy  yard  to 
tell  them  about  it,  thev  would  say  they 
did  not  hear  it.  Now,  if  a little  kid  with 
a 1/6-kilowatt  transformer  can  get 
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in  touch  with  the  navy  yard,  believe 
me,  I would  like  to  see  the  navy  yard 
talk.  I can  go  into  Philadelphia  and 
pick  you  out  some  little  boys,  between 
fourteen  and  eighteen,  who  are  not 
operators  at  all;  at  least  they  do  not 
know  they  are  operators,  but  they  are. 
Most  of  them  make  their  own  appara- 
tus. A lot  of  them  find  old  junk 
around  the  house  and  put  it  together 
to  make  their  sets  with.  I know  some 
of  them  have  made  the  sliders  on  their 
tuning  coil  out  of  a tomato  can,  and 
their  sliding  rods  out  of  strips  from 
stairways.  If  you  could  see  some  of 
that  apparatus  you  would  have  asked 
what  it  was  all  for.  It  does  not  look 
like  electrical  apparatus.  It  looks  as 
though,  in  house-cleaning  time,  mother 
had  found  a lot  of  stuff  around  the 
house  and  concluded  that  it  was  noth- 
ing and  threw  it  aside,  and  it  landed 
on  the  table,  and  the  boys  had  got 
some  wiring  and  made  an  apparatus 
out  of  it.  Those  little  fellows  can  sit 
down  there  and  do  work  that  surprises 
the  men. 

"How  about  when  the  navies  of  for- 
eign countries  come  over  here  to  our 
shores?  Are  they  coming  over  with 
one-quarter  kilowatts  or  two  kilo- 
watts? No.  They  are  going  to  come 
over  here  in  great  big  battleships  with 
6-kilowatt  and  io-kilowatt  apparatus, 
such  as  the  British  ships  have  been 
been  using  right  here  in  our  waters.  And 
suppose  they  come  to  our  land  stations, 
what  is  going  to  happen  to  our  appa- 
ratus ? Why,  gentlemen,  these  com- 
plaints are  ridiculous! 

"I  do  not  know  where  the  fault  lies. 
It  is  either  with  the  apparatus  or  the 
operators.  I know  a fellow  who  was 
working  with  the  Marconi  Company, 
and  he  got  fired.  I asked  him,  'What 
did  you  get  fired  for?*  He  said,  ‘I 
could  not  get  the  stuff/  Now  a fellow 
reports  to  the  Marconi  Company  that 
he  could  not  get  his  message  because 
the  navy  or  an  amateur  or  a couple  of 
kids  interfered  with,  his  work  and 
says,  'Well,  I did  not  do  much  this 
week ; too  much  interference/  He  is 
fired.  That  is  the  end  of  him.  I do 
not  believe  they  would  let  him  live  a 
week  on  the  job. 


"Of  course,  that  is  the  amateur  way 
of  looking  at  it.  They  talk  about  this 
amateur  business.  Let  the  inventors 
go  along  and  make  all  the  money  they 
can.  If  the  navy  yard  fellow  will  only 
get  busy  and  get  a little  buzzer  and 
practice  up  on  this  interference  propo- 
sition, we  ought  to  be  able  to  get  back 
at  these  Marconi  men.  That  is  all  I 
have  got  to  say." 

Hiram  Percy  Maxim,  whose  en- 
dorsement of  the  bill  occasioned  such 
surprised  comment  by  the  representa- 
tives of  large  amateur  organizations, 
is  himself  president  of  the  American 
Radio  Relay  League.  In  his  letter  to 
the  Committee  he  stated  that  he  had 
carefully  considered  the  proposed 
radio  bill  and  desired  to  go  on  record 
as  approving  those  parts  which  con- 
cerned amateurs,  because  he  believed 
their  enactment  into  law  would  reduce 
radio  interference. 

"The  American  Radio  Relay  League, 
of  which  I am  president,"  wrote  Mr. 
Maxim,  "is  an  organization  of  approxi- 
mately 5,000  amateur  radio  station 
owners  scattered  in  all  the  states  of 
the  Union.  I recognize  that  the  pro- 
posed bill  will  confer  greater  powers 
upon  the  Navy  Department,  Depart- 
ment of  Commerce,  and  upon  the 
President  in  dealing  with  us  amateurs ; 
but  I believe  these  greater  powers  will 
help  our  work  rather  than  retard  it. 
These  authorities  can  not  but  appreci- 
ate that  it  is  from  the  ranks  of  us  so- 
called  amateurs  that  the  talent  neces- 
sary to  carry  on  both  Government  and 
commercial  radio  work  is  principally 
drawn ; that  we  amateurs  and  the 
many  manufacturers  whom  we  sup- 
port have  been  the  source  of  several 
valuable  improvements  in  radio 
science,  and  that  in  time  of  public  need 
our  well-organized  relay  trunk  lines 
and  our  very  efficient  stations  in  the 
various  states  of  the  Union  might  eas- 
ily be  of  incalculable  value  to  our 
country.” 

Mr.  Maxim’s  approval  of  the  bill  and 
his  belief  that  it  will  be  of  service  to 
wireless  work  are  inconsistent,  in  view 
of  the  testimony  of  distinguished  ex- 
pert authority  that  the  taking  over  by 
the  Government  of  the  commercial 
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stations  would  lessen  the  future  use- 
fulness of  the  commercial  companies, 
and  the  enthusiasm  of  amateurs  in 
wireless.  Mr.  Maxim  states  that  he 
represents  practically  5,000  amateurs, 
but  available  information  shows  that 
the  membership  of  the  League  does 
not  begin  to  approximate  that  number, 
and  it  is  public  knowledge  that  the 
National  Amateur  Wireless  Associa- 
tion is  stronger  than  all  other  amateur 
organizations  combined.  He  does  not 
say  who  these  5,000  members  are ; but 
they  certainly  are  not  members  of  the 
League. 

On  the  whole,  a review  of  the  testi- 
mony delivered  before  the  Committee 


would  seem  to  indicate  that  the  ex- 
perts and  the  commercial  men  had  the 
better  of  the  proponents  of  the  mea- 
sure. They  demonstrated  conclusive- 
ly that  the  proposed  bill  has  within  it 
the  seeds  of  radical  and  untried  steps; 
that  it  embraces  features  which  have 
not  won  the  approval  of  the  public, 
such  as  Government  ownership  and 
confiscation  of  private  property.  One 
of  the  most  telling  features  of  the  tes- 
timony advanced  lay  in  the  acknowl- 
edgment that  private  business  enter- 
prise and  amateur  enthusiasm  ’would 
be  eliminated  from  the  wireless  field 
should  the  proposed  measure  eventu- 
ally become  a law. 


VESSELS  RECENTLY  EQUIPPED  WITH  MAR  CONI  APPARATUS 


Names 

Owners 

/ 

Call  ILetters 

Freeport  Sulphur 
No.  2 

Freeport  Sulphur  Transportation  Co. 

KRG 

Santa  Rosa 

W.  R.  Grace  & Co. 

WBO 

Tug  John  Scully 

Scully  Line,  Inc. 

KVT 

Holden  Evans 

(Not  yet  assigned) 

Southerner 

Southland  Steamship  Co. 

KJH 

Sherman 

Chile  Exploration  Co. 

KMQ 

Maui 

Matson  Navigation  Co. 

WMR 

Iquitos 

Rocco  & Miller 

OBY 

Joaquim  Mumbru 

ECX 

United  States 

Colonel  E.  H.  R.  Green. 

KZU 

Winterswyk 

PIS 

THE  SHARE  MARKET  • 

New  York,  February  7. 
Bid  and  asked  quotations  in  Marconi 
shares  today : 

American,  2^-3;  Canadian, 

English,  common,  12-16;  English,  pre- 
ferred, 11-15. 


The  furthest  north  radio  station  on 
American  soil  now  open  and  doing  busi- 
ness, according  to  a newspaper  feport, 
is  operated  under  the  auspices  of  the 
federal  bureau  of  education  at  Norvik, 
on  the  Kobuk  river. 

It  is  reported  that  the  bureau  of  edu- 
cation has  under  consideration  the  erec- 
tion of  another  wireless  station  at  Bar- 
row. 


TACOMA’S  GIRL  OPERATOR 

The  first  girl  or  woman  in  the  North- 
west to  receive  a Federal  wireless  oper- 
ating license  is  little  Miss  Winnifred 
Dow,  of  Tacoma,  who  is  also  said  to  be 
the  second  of  the  feminine  sex  on  the 
Pacific  Coast  to  receive  such  a permit. 

Miss  Dow  is  fourteen  year’s  old,  and  a 
student  at  the  Visitation  Academy.  She 
constructed  nearly  all  of  her  own  wire- 
less set,  and  expects  to  build  a trans- 
former that  will  give  her  station  a long 
sending  radius. 

A dispatch  from  Salonica  says  the 
Greek  Government  has  constructed  hast- 
ily a wireless  station  at  Larissa,  and  is  in 
communication  in  code  with  Berlin. 
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The  Wireless  Storm  Detector 


Its  Influence  Upon  the 
Operation  of  Light- 
ing Central  Stations 


By  W.  H.  Lawrence,  Su- 
perintendent .W  aterside 
Stations,  New  York  Edi- 
son Company 


IV.  H.  Lawrence 


Note:  Unexpected 

overloads  have  always  been 
a source  of  danger  to  cen- 
tral station  apparatus  and 
sudden  storms  have  em- 
barrassed central  station 

engineers  to  such  an  extent  that  some  of  the  largest  lighting  stations  keep  a 
man  posted  on  the  roof  to  give  warning  of  their  approach.  In  this  article  from 
the  General  Electric  Review  the  author,  after  citing  the  load  conditions  in  the 
New  York  Edison  stations,  describes  a most  ingenious  storm  detector  used  by 
that  company.  The  simplicity  of  construction  and  the  effectiveness  of  opera- 
tion are  two  notable  features  of  this  device  which  employs  the  principles  of 
wireless  telegraphy. 


SUCH  public  utilities  as  those  sup- 
plying gas  and  water  are  fortunate 
in  that  the  commodities  they  distribute 
are  physical  materials.  During  those 
parts  of  the  day  when  the  demand  for 
their  product  is  small,  the  .excess  deliv- 
ered  from  the  station  can  be  econom- 
ically stored  in  a reservoir  for  use  at 
later  periods  in  the  day  when  the  demand 
is  greater  than  the  capacity  of  the  sta- 
tion. 

The  public  utility  that  distributes  elec- 
tricity. however,  cannot  be . modeled 
profitably  after  this  plan  on  account  of 
the  properties  of  the  commodity  that  it 
handles. 


Electricity,  like  light  and  sound,  is 
not  a physical  material  and  therefore  can 
exist  only  as  long  as  the  influence  of  its 
generating  source  continues.  This  prop- 
erty renders  it  impossible  to  directly 
store  or  preserve  electricity  for  future 
use.  Although  such  an  end  may  be  in- 
directly accomplished  by  the  use  of  stor- 
age cells,  which  convert  the  kinetic  en- 
ergy carried  by  the  current  into  potential 
chemical  energy  and  later  carry  out  the 
reconversion,  the  efficiency  of  this  meth- 
od is  very  low.  For  this  reason,  the  use 
of  storage  batteries  in  supplementing  the 
generation  of  electricity  has  been  re- 
stricted to  such  purposes  as  involve  the 
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nomically  avail  themselves  of  the  use  of 
a reservoir  which  may  be  charged  with 
the  excess  energy  of  the  station  at  light 
load  periods  and  discharged  to  assist 
the  station  at  the  heavy  load  periods, 
have  to  be  designed  with  a capacity  equal 
to  no  less  than  the  maximum  demand 
upon  them.  This  factor  of  an  installed 
station  capacity  at  least  equal  to  the 
maximum  peak  load  is  the  greatest  finan- 
cial handicap  to  which  an  electrical  sta- 
tion is  subjected.  That  this  condition  is 


the  peak  occurs  lies  between  the  hours  of 
the  winter  and  the  summer  peak.) 

Since  it  is  only  during  the  peak  load 
of  the  day  that  the  whole  equipment  of 
the  station  is  working,  it  is  evident  that 
the  return  on  the  entire  investment  dur- 
ing the  remainder  of  the  day  must  be 
earned  by  that  portion  of  the  equipment 
that  is  then  operating. 

This  is  a condition  that  makes  it  high- 
ly imperative  that  an  electrical  station 
be  operated  with  maximum  economy 


Waterside  stations  of  the  New  York  Edison  Company  with  aerial  indicated 


unavoidable  has  long  been  recognized 
and  accepted  by  our  business  men  and 
engineers. 

The  variations  in  the  load  which  are 
demanded  of  a lighting  station  during 
the  day  and  the  characteristic  difference 
between  the  summer  and  winter  loads 
are  shown  by  Figures  i and  2,  in  which 
Figure  1 is  a typical  load  curve  for  a 
summer  day  and  Figure  2 one  for  a win- 
ter day.  (A  typical  load  curve  for  the 
month  of  March  is  shown  in  Figure  3. 
It  will  be  noted  that  the  time  at  which 


throughout  the  entire  day.  Given  a cer- 
tain station  equipment,  this  is  mainly 
accomplished  by  a strict  adherence  to  a 
regular  daily  routine.  Thus,  at  any  pe- 
riod of  the  day  only  that  number  of  ma- 
chines is  operated  which  is  sufficient  to 
economically  carry  the  load  then  existing. 
At  times  of  light  load  or  average  load, 
a steam-driven  station  will,  have  a large 
share  of  its  boilers  “banked”  and  a num- 
ber of  its  generating  units  idle.  When 
under  such  a condition  a large  unexpect- 
ed demand  for  an  increased  output  may 
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Figure  I. — A typical  load  curve  of  a lighting  central  station  for  a normal  summer  day  (1913) 

furnishing  of  a reserve  to  safeguard  the  ing,  transmission  or  transforming  sys- 
service  against  interruption  when  some  terns. 

accident  temporarily  affects  the  generat-  Electrical  stations,  being  unable  to  eco- 


Figure  2.— A typical  load  curve  of  a lighting  central  station  for  a normal  winter  day  (1913) 
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be  made  so  suddenly  that  the  number  of 
machines  which  are  operating  will  be 
insufficient  to  carry  the  abnormal  de- 
mand, and  it  is  probable  that  the  stand- 
ard of  service  will  be  lowered  until  such 
time  as  reserve  boilers  and  generating 
units  can  be  brought  into  service.  For 
this  reason  it  is  imperative  that  the  sta- 
tion receives  preparatory  warning  of  any 
abnormal  demand. 

The  rapidly  moving  clouds  which  ac- 
company a storm  constitute  the  principal 
cause  for  the  sudden  and  unexpected  in- 
creases in  the  demand  for  current  from  a 
lighting  station.  The  effect  which  a sud- 
den and  heavy  storm  may  have  upon  the 
station's  output  is  shown  by  the  sharp 
peak  at  the  3 135  p.  m.  point  of  the  curve 
in  Figure  4.  This  is  a record  of  an  ac- 
tual occurrence  which  took  place  during 
the  month  of  March,  1911.  It  will  be 
noted  from  this  curve,  and  by  a com- 
parison with  that  of  Figure  3,  that  the 
demand  at  3:35  p.  m.  is  73  per  cent, 
greater  than  it  would  have  been  had 
there  been  no  storm.  An  increase  of 
49,500  k.  w.,  in  this  instance,  was  called 
for  in  about  5 minutes,  which  gives  a 
good  idea  of  the  severe  demands  that 
may  arise  and  which  a lighting  station 
must  be  prepared  to  meet. 

Any  device,  therefore,  that  will  provide 
a warning  of  the  approach  of  a storm, 
at  a time  sufficiently  far  in  advance  to 
enable  the  station  attendants  to  prepare 
for  the  exception  to  their  daily  routine 
in  a deliberate  and  orderly  manner, 
would  be  most  welcome. 

The  storm  detector  is  such  a device. 

All  summer  storms,  or  practically  all 
of  them,  are  accompanied  by  electrical 
disturbances  in  the  ether.  These  cover 
a field  far  greater  than  that  over  which 
the  storm  clouds  themselves  are  visible. 
By  use  of  antennae,  some  of  these  radi- 
ations may  be  intercepted  and  by  a suit- 
able apparatus  be  made  to  give  an  indica- 
tion of  not  only  the  presence  but  also 
the  relative  proximity  of  the  storm. 

The  storms  that  occur  during  the  win- 
ter months  are  usually  snowstorms  and 
are  of  but  a weak  electrical  nature.  For 
this  reason,  they  may  perhaps  not  affect 
•the  device.  At  this  season,  that  is  a 
matter  of  but  small  moment.  In  winter, 
the  load  upon  the  stations  during  the 


Receiving  apparatus  of  the  wireless  storm 
detector 

daylight  hours  is  uniformly  greater  than 
during  the  summer  and  the  demand  re- 
gardless of  the  severity  of  the  storm  will 
always  be  from  20  to  25  per  cent,  less 
than  the  demand  which  occurs  daily  be- 
tween 5 and  5:30  p.  m.,  for  which  the 
station  is  always  prepared. 

This  is  evident  when  it  is  considered 
that  winter  storms  have  no  effect  on 
street  lighting  and  other  outside  lighting, 
sign  lighting,  residence  and  apartment- 
house  lighting,  etc.,  all  of  which  are  on 
at  the  time  of  the  daily  peak  at  5 :oo 
p.  m.  For  this  reason,  winter  storms  are 
of  such  minor  importance  that  the  ser- 
vice of  the  storm  detector  is  dispensed 
with  during  that  season. 

The  various  parts  making  up  the  de- 
tector are  an  aerial,  a short-circuiting 
switch,  a spark  gap,  a coherer,  a relav 
and  battery,  a bell  (which  also  acts  as 
a decoherer)  and  battery,  a condenser, 
and  a ground  connections.  Figure  5 
shows  the  diagram  of  connection  of  these 
parts. 


Digitized  by  Google 


392 


THE  WIRELESS  AGE 


March,  1917 


Figure  3. — A typical  load  curve  of  a lighting  central  station  for  a normal  March  day  ( 191 1 ) 


Aerial:  Antennae,  similar  to  the  more  wireless  telegraph  outfits,  have  been 
simple  ones  used  in  connection  with  found  to  serve  the  purpose  admirably.  It 
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Figure  4 • — An  example  of  a load  curve  of  a lighting  central  station  for  a March  day  (1911) 
during  which  a severe  unexpected  storm  took  place  at  3:30  P.  M.  But  for  the 
abnormal  peak  occurring  because  of  this  storm,  the  cunfe  would  be  similar 

to  that  of  Figure  3. 
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is  this  part  of  the  equipment  that  re- 
ceives the  ether  radiations  resulting  from 
the  storm. 

The  oscillating  current  thus  set  up 
travels  to  and  from  the  ground  through 
the  spark  gap,  coherer,  and  condenser. 

Short-Circuiting  Switch:  This  switch 
and  its  connections  are  shown  in  Figure 
5.  Nominally,  it  is  kept  in  the  “open” 
position.  After  the  alarm  bell  has  begun 
to  ring  continuously,  it  is  closed  to  pro- 
tect the  apparatus  from  heavy  surges  and 
to  silence  the  bell. 

Spark  Gap : This  consists  of  a simple 
gap  with  spherical  terminals  placed  ap- 
proximately 1/64  inch  apart.  The  pur- 
pose .of  this  gap  is  to  prevent  those 
surges  that  are  induced  in  the  antennae 
by  the  radiations  emanating  from  wire- 
less telegraph  stations,  but  which  are, 
very  weak  as  compared  to  the  lighting 
disturbances,  from  flowing  through  the 
remainder  of  the  apparatus  and  thus 
causing  a false  alarm. 

Coherer:  This  is  also  patterned  after 
the  type  of  the  simple  ones  used  in  the 
early  days  of  wireless  telegraphy.  In 
brief,  it  consists  of  a short  section  of 
glass  tube  of  small  bore  loosely  filled 
with  nickel-silver  filings.  These  are  con- 
nected at  each  end  to  the  outside  circuit 
by  German-silver  plugs.  The  action  of 
such  a type  of  coherer  is  well  known 
and  needs  no  further  explanation  than  to 
say  that  it  acts  as  a high  resistance  to  the 
low-voltage  battery  current  impressed 
upon  it  until  a high-frequency  discharge 
current,  between  aerial  and  ground,  has 
passed  through  it.  This  high-frequency 
current  effectively  lowers  the  coherer's 
resistance  to  the  battery  current,  which 
consequently  allows  a greatly  increased 
battery  current  to  flow  through  the  tube. 
The  resistance  of  the  tube  then  remains 
unchanged  until  it  is  violently  jarred,  at 
which  time  the  high-resistance  property 
returns. 

Relay  and  Battery:  The  most  effective 
type  of  alarm  is  an  audible  one,  of 
which  the  simplest  form  is  a bell.  How- 
ever, as  a bell  requires  a greater  amount 
of  current  for  its  operation  than  that 
increased  amount  of  battery  current 
which  is  caused  to  flow  in  the  coherer 
by  a high-frequency  discharge,  some 
magnifying  or  relay  device  must  be  used. 


The  relay  employed  is  one  of  the  ordi- 
nary telegraph  type  and  the  battery  Blt* 
Figure  5,  is  of  dry  cells.  The  connec- 
tions are  given  in  Figure  5. 

Bell  and  Battery:  The  bell  is  one  em- 
ploying single-stroke  connections  and  is 
of  a size  sufficient  to  be  easily  heard 
throughout  the  system  operator's  office. 
(The  coherer,  relay,  condenser  and  bell 
are  located  in  this  office.)  The  bell  has 
its  own  supply  battery  of  dry  cells,  Ba, 
and  is  controlled  by  the  secondary  con- 
tacts of  the  relay,  as  shown  in  Figure  5. 

As  the  low-resistance  condition  into 
which  the  coherer  is  thrown  by  a high- 
frequency  discharge  is  permanent  until 
the  tube  is  severely  jarred,  the  bell  is 
mounted  so  that  its  clapper  will  strike 
the  tube  and  thus  perform  the  two-fold 
function  of  bell  and  decoherer.  (It  is 
evident  that  the  tube  must  be  decohered, 
otherwise  it  would  not  show  the  effect 
of  a later  high-frequency  discharge.) 

Condenser:  The  condenser  is  an  ordi- 
nary one  and  is  inserted  in  the  ground 
wire  to  prevent  stray  direct  current  from 
flowing  in  the  apparatus. 

Ground  Connection:  This  connection 
completes  the  high-frequency  circuit 
from  aerial  to  ground. 

The  operation  of  the  apparatus  com- 
prising the  storm  detector  leaves  prac- 
tically nothing  to  be  desired.  The  man- 
ner in  which  it  enters  into  the  activities 
of  a steam  station  will  be  described,  as  it 
is  perhaps  to  such  a station  that  it  is  of 
the  most  benefit. 

It  will  be  remembered  that  the  bell  or 
decoherer,  together  with  the  coherer  and 
relay,  are  located  in  the  system  operator's 
office. 

It  is  the  duty  of  the  system  operator 
that  he  keep  continuously  posted  on  the 
demands  that  are  or  may  be  made  upon 
the  station  for  power  and  to  so  direct  the 
disposal  of  all  the  generating  machinery 
that  the  station  will  afford  the  highest 
quality  of  service  and  will  operate  with 
the  maximum  degree  of  economy.  In 
detail,  the  latter  function  he  performs  by 
orders  to  the  boiler  room  specifying  how 
many  boilers  shall  be  maintained  under 
load  and  how  many  shall  be  carried 
“banked,”  by  instructions  to  the  gener- 
ating room  as  to  which  machines  shall 
carry  the  load  and  which  other  units 
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and  auxiliaries  shall  be  held  idle  or  in 
readiness,  and  by  orders  to  the  various 
switchboard  operators  as  to  which  feed- 
ers shall  be  used  in  the  disposition  of 
the  output. 

Under  the  usual  daily  conditions  of 
operation  the  demand  which  will  be  made 
upon  the  station  from  hour  to  hour  is 
accurately  known,  for  the  variations  of 
the  load  curve  constitute  a daily  cycle. 
These  regular  changes  of  load,  being  an- 
ticipated and  taken  care  of  by  orders 
from  the  system  operator,  become  a 
matter  of  station  Routine. 

In  order  to  secure  smoothness  of  plant 
operation,  the  system  operator  is  in- 
formed of  the  unusual  departures  from 
the  regular  load  curve  that  are  to  be  ex- 
pected, e.  g.,  exhibition  lighting,  etc.,  and 
also  of  the  weather  forecasts.  All  such 
is  of  great  assistance  in  aiding  good  man- 
agement. Those  unusual  irregularities 
of  whose  coming  he  is  reliably  warned 
present  no  difficulties.  xIt  has  been  found 
by  operating  experience,  however,  that 
the  weather  forecasts  come  far  from 
providing  a reliable  and  early  warning. 
Further,  the  reports  are  not  couched  in 
such  terms  as  furnish  the  system  opera- 
tor with  the  information  that  is  of  para- 
mount importance  to  him,  viz.,  the  rapid- 
ity, in  hours,  of  the  approach  of  the 
storm. 

It  is  true  that  the  number  of  severe 
storms  which  come  over  a city  with  ex- 
treme rapidity  is  much  less  than  that 
of  the  slower  moving  storms,  but,  on  ac- 
count of  their  tremendous  capacity  for 
suddenly  deranging  the  orderly  routine 
of  the  lighting  station  and  perhaps  even 
affecting  the  standard  of  its  service,  the 
fast  moving  storms  make  it  requisite 
that  all  are  to  be  guarded  against. 

Assume,  for  instance,  such  a storm  to 
be  approaching  a city  in  which  is  located 
a lighting  station  that  possesses  a storm 
detector. 

At  a time  varying  from  2 hours  to  7 
hours  before  the  actual  storm  clouds 
reach  the  city  (depending  upon  whether 
the  path  of  the  storm  is  a direct  or  a 
round-about  one),  the  alarm  bell  will  be- 
gin to  strike  at  intervals  of  from  5 to 
15  minutes.  The  system  operator  re- 
gards this  merely  as  the  warning  of  the 
possible  approach  of  a storm  but  gives 


it  no  further  attention,  for  the  storm 
may  change  its  direction  and  pass  off 
without  molesting  the  quiet  weather  con- 
ditions of  the  city. 

The  disturbing  conditions  by  their 
further  approach  cause  the  bell  to  ring 
oftener.  With  the  storm  but  about  two 
hours'  travel  away,  the  bell  will  strike 
about  once  every  half-minute  or  every 
minute.  When  this  occurs  the  system 
operator  orders  the  reserve  boilers  into 
service,  the  auxiliaries  of  such  generat- 
ing units  as  he  deems  may  be  required 


Figure  5. — Complete  diagram  of  connections 
of  the  apparatus  comprising  the  storm 
detector 


started,  and  the  generating  units  them- 
selves run  at  low  speed. 

These  conditions  prevail  until  that 
later  time  when  the  bell  gives  an  insist- 
ent warning  by  uniting  its  periodic 
strokes  into  a continuous  ringing.  This 
will  ordinarily  occur  at  about  one-half 
hour  to  one  hour  before  the  storm  reach- 
es the  city.  It  has  been  found  quite  often 
that  even  at  this  time  the  sky  will  remain 
clear  and  unclouded  to  the  eye,  which 
shows  how  much  superior  are  the  ser- 
vices of  a storm  detector  to  those  of  a 
watchman  stationed  upon  the  roof  to  ob- 
serve the  conditions  prevailing  in  the  sky. 
(This  latter  practice  was  the  best  one 
available  prior  to  the  development  of  the 
storm  detector.)  The  iwitch  short-cir- 
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cuiting  the  detector  is  closed  when  the 
bell  begins  to  ring  continuously  to  pro- 
tect the  receiving  apparatus,  for  the 
storm  will  now  be  comparatively  close, 
and  to  silence  the  bell  for  its  warnings 
are  no  longer  needed,  since  it  is  positive- 
ly known  by  this  time  that  the  coming 
of  the  storm  is  a certainty.  Simultane- 
ous with  this  action  goes  the  qrder  to 
synchronize  the  incoming  generating 
units  with  the  bus.  Everything  is  now  in 
readiness  to  supply  the  increased  load 
which  will  be  demanded  in  but  a matter 
of  minutes. 

The  following  are  actual  records  of 
the  frequency  of  the  bell  warnings  and 
the  loads  existing  at  various  times  pre- 
ceding two  storms  last  year. 

July  28. 

1 145  p.  m.,  1 bell. 

2:15-3*30  p.  m.,  1 bell  evcfry  y2  to  1 
minute. 

3 130  p.  m.,  bell  began  ringing  continu- 
ously, load  96,000  k.  w. 

4:15  p.  m.,  (very  dark,  heavy  rain 
storm),  load  142,500  k.  w. 

August  1. 

8:25  a.  m.-2:oo  p.  m.,  1 bell  every  3 
to  5 minutes. 

2:02  p.  m.-2:i5  p.  m.,  1 bell  every  y2 
minute,  load  at  2:00  p.  m.,  100,000 
k.  wi  (cloudy). 

2 115  p.  m.-3 120  p.  m.,  bell  ringing  con- 
tinuously. 


3:45  p.  m.,  load  150,000  k.  w. 

The  storm  detector  as  described  is  in 
service  and  located  in  the  office  of  the 
system  operator  in  the  Waterside  sta- 
tions of  the  New  York  Edison  Company. 
These  stations  so  far  as  it  is  knowff'are 
the  only  one  possessing  a device  of  the 
same  nature. 

The  field  for  such  a device  among 
steam-driven  lighting  stations  would 
seem  to  be  in  the  larger  cities,  particu- 
larly in  those  which  possess  crowded 
office  districts  as  it  is  the  load  derived 
from  such  a source  that  is  most  sensitive 
to  changes  in  daylight. 

A field  in  which  it  would  also  seem 
that  the  device  would  furnish  valuable 
service  is  that  of  keeping  the  isolated 
hydro-electric  station  informed  as  to  the 
weather  conditions  existing  in  the  dis- 
tant cities  which  it  is  supplying  with 
lighting  current.  The  places  of  genera- 
tion and  consumption  being  so  far  sepa- 
rated, a visual  observance  of  the  weath- 
er conditions  at  the  power  plant  would 
be  of  no  use.  By  means  of  storm  de- 
tectors located  in  a few  of  the  widely 
separated  towns,  which  receive  lighting 
current  from  the  station,  the  attendants 
may  keep  forewarned  by  a bell  in  their 
station  as  to  the  irregular  demands 
which  may  be  made  on  them  by  storm 
clouds  passing  over  those  distant  towns. 


AEROPLANE  SETS  ON  VIEW 


At  the  First  Pan  American  Aeronautic 
Exposition,  held  in  Grand  Central 
Palace,  New  York  City,  February  8 to 
15,  serious  consideration  was  given  to 
radio  equipments  for  aeroplanes  and 
balloons.  A large  space  was  set  aside 
.for  the  exhibition  of  different  types  of 
sets,  such  as  are  used  now  in  the  Euro- 
pean countries  for  directing  the  artillery 
from  aeroplanes,  for  interfering  with 
stations  and  for  long  distance  communi- 
cation by  observers.  There  were  also 
’models  of  the  different  types  of  wireless 
equipments  using  direct  and  alternating 
current  generated  by  small  dynamos 
which  get  their  power  from  the  air  by 
means  of  a small  propeller.  The  Mar- 
coni Company  was  invited  to  exhibit  the 
set  which  was  recently  purchased  by  the 


Navy  Department  for  hydroaeroplanes. 
This  instrument  has  1 k.w.  capacity  and 
it  is  stated  that  ranges  up  to  300  miles 
will  be  obtained.  The  total  installation 
weighs  within  100  pounds.  Other  sets 
were  made  by  the  Sperry  Gyroscope 
Company,  DeForest  Radio  Telephone  & 
Telegraph  Company,  William  Dubilier, 
Wireless  Specialty  Apparatus  Company, 
Cutting  & Washington,  Manhattan  Elec- 
tric Supply  Company  and  A.  B.  Cole. 
Operators  were  supplied  by  the  East 
Side  Y.  M.  C.  A. 


The  government  of  India,  it  has  been 
announced,  will  extend  its  wireless  sys- 
tem until  every  army  post  has  a station 
in  charge  of  a trained  officer. 
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General  Advice  For  The  Amateur  Experimenter 


By  Elmer  E.  Bucher 


THE  article  for  this  series  published 
in  the  January  issue,  contained 
information  regarding  several  important 
problems  met  with  by  the  amateur  wire- 
less operator,  and  it  may  be  helpful  to 
continue  the  discussion,  pointing  out  ad- 
ditional means  and  methods  whereby 
such  vexed  questions  can  be  solved. 

Beginning  with  the  transmitting  aer- 
ial, let  it  be  understood  that  it  should 
never  be  erected  parallel  to  power,  tele- 
phone or  telegraph  wiring.  Because  of 
the  voltage  of  current  flowing  in  the 
transmitting  aerial  and  the  corresponding 
magnetic  and  static  fields  set  up  there- 
by, rather  high  voltages  may  be  induced 
in  these  wires  with  consequent  injury 
to  the  apparatus  to  which  they  are  con- 
nected. 

The  rule  to  follow  is  to  erect  the 
aerial  as  far  as  possible  from  all  ex- 
posed wires  and  always  let  the  antenna 
bear  a right  angle  to  them.  The  induc- 
tive effects  will  then  be  at  a minimum, 
although  telephone  circuits  may  still  be 
interfered  with.  One  experimenter,  an 
acquaintance  of  the  writer,  had  a trans- 
mitting aerial  parallel  to  his  house  tele- 
phone wires  which  not  only  picked  up 
enough  current  to  interfere  with  con- 
versations over  the  telephone,  but  also 
interfered  with  several  telephones  in  the 
neighborhood  as  well.  The  interference 
of  the  transmitting  set  was  almost  com- 
pletely eliminated  by  employing  a lead 
covered  twin  copper  conductor  to  con- 
nect the  house  phone  to  the  junction 
box,  the  lead  sheathing  being  connected 
to  earth. 

A means  of  permanently  eliminating 
induction  troubles  of  this  kind  is  to 
place  all  wiring  within  300  feet  of  the 
transmitting  aerial  in  metallic  conduit 
under  earth.  This  is  a sure,  although 
expensive,  method.  Being  well  aware 
that  in  many  instances,  this  action  would 
not  be  permitted,  even  if  possible,  we 
can  offer  but  little  comfort  to  the  ex- 
perimenter who  must  now  content  him- 
self with  receiving  experiments  alone. 


Speaking  of  the  aerial  insulation,  it 
is  important  that  the  insulators  at  the 
far  end  of  the  flat  top  portion  of  the  an- 
tenna have  considerable  length  as  well 
as  a high  degree  of  specific  insulation. 
Porcelain  has  not  proven  satisfactory  as 
an  insulator  at  this  point,  because  of  its, 
tendency  to  absorb  and  hold  water. 
Glass  or  hard  rubber  insulators  seem  to 
maintain  their,  insulating  qualities  over 
a greater  period  than  other  mate- 
rials and  they  are  therefore  fa- 
vored. It  should  be  remembered  that 
hard  rubber  rods,  2 feet  in  length,  are 
used  by  commercial  wireless  telegraph 
companies  for  insulation  of  the  aerial 
wires,  and  the  amateur  would  do  well  to 
follow  suit.  For  amateurs'  use  these 
rods  should  be  at  least  1 foot  in  length, 

1 inch  in  diameter.  One  should  be  at- 
tached to  each  wire  and  then  to  the 
spreader. 

There  is  frequently  some  argument 
concerning  the  spacing  of  the  wires  of 
an  aerial.  Generally  there  is  no  advan- 
tage in  exceeding  a space  of  3 feef  be- 
tween wires  and  therefore,  a four-wire 
aerial  requires  a spreader  about  9 feet 
in  length.  This  spreader  is  preferably 
made  of  spruce  or  bamboo.  If  made  of 
spruce  it  should  be  2 inches  in  diameter 
at  the  center,  tapering  to  inches  at 
the  ends.  Very  wide  spacing  of  the 
wires  is  only  of  advantage  where  the  flat 
top  portion  of  the  antenna  is  exceeding- 
ly limited  in  length. 

Regarding  the  insulator  carrying  the 
lead-in  wires  to  the  instruments : A 

hard  rubber  tube  protected  from  damp- 
ness by  a cone-shaped  metal  water  drip 
fulfills  all  requirements.  The  lead-in 
wire  may  be  brought  out  to  the  center  of 
the  tube  and  made  water-tight  by  filling 
the  space  between  it  and  the  walls  with 
melted  sulphur.  When  this  sulphur # 
hardens  it  will  make  the  hard  rubber 
tubes  water-tight. 

Communications  are  often  received 
from  amateurs  regarding  the  perform- 
ance of  this  or  that  make  of  high  volt- 
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age  transformer  supplied  to  the  amateur 
market.  Some  of  these  questions  refer 
to  the  overall  efficiency,  the  probability 
of  burn-out  and  whether  or  not  the  lights 
will  flicker  when  the  transmitting  key 
is  closed.  Although  we  endeavor  in  the 
interest  of  our  readers  to  obtain  general 
information  concerning  the  different 
types  of  transformers,  we  have  not  al- 
ways been  able  to  obtain  detailed  replies. 
The  logical  course  to  take  in  cases  of 
this  kind,  is  to  apply  directly  to  the  man- 
ufacturer for  the  desired  information.  If 
it  is  withheld  a full  report  should  be 
made  to  The  Wireless  Age  and  an  at- 
tempt will  be  made  to  obtain  it. 

I Cases  in  which  a 6o-cycle  transformer 

was  sold  to  the  amateur  when  the  cur- 
rent supply  in  his  locality  happened  to 
be  125  cycles,  have  been  frequently 
brought  to  our  attention.  . This,  of 
course,  resulted  in  a decrease  of  effic- 
iency in  the  transformer  and  did  not 
give  the  desired  output.  The  manufac- 
turer is  not  to  be  blamed  for  this  error 
because  it  is  up  to  the  purchaser  to  first 
ascertain  the  frequency  of  the  local  cur- 
rent before  placing  his  order.  In  fact  he 
would  do  well  to  study  the  fundamental 
principles  of  amateur  wireless  teleg- 
raphy  before  purchasing  a single  instru- 
ment, thereby  saving  himself  no  small 
amount  of  trouble  when  it  comes  to  the 
insulation  of  the  apparatus. 

Advantage  of  the  Open  Core  Trans- 
former 

The  advertising  columns  of  electrical 
magazines  indicate  that  the  general  trend 
of  the  amateur  manufacturers  is  in  the 
direction  of  the  closed  core  transformer, 
but  the*  uninformed  experimenter  hears 
a series  of  arguments  from  other  sources 
in  favor  of  the  open  core  type  and  is 
often  at  a loss  to  decide  which  type  to 
purchase.  That  this  is  a much  disputed 
question  among  the  experimenters  we 
have  ample  proof,  and  therefore  it  may 
interest  some  to  learn  our  opinion  re- 
garding the  subject.  Properly  designed, 
the  two  types  of  transformers  are  equal- 
ly efficient,  but  the  closed  core  type  re- 
quires less  material  and  is  cheaper  to 
build;  herein  lies  the  secret  of  its  popu- 
larity among  the  manufacturers.  The 
dosed  core  type,  however,  is  not  the 


least  difficult  for  the  amateur  to  con- 
struct, as  many  of  our  readers  have 
found  by  experience.  Ask  any  experi- 
menter whether  he  prefers  to  cut.  out  a 
number  of  iron  laminations  for  the 
closed  core  type  or  whether  he  does  not 
consider  it  much  easier  to  construct  a 
straight  iron  core  of  a bundle  of  fine 
iron  wires.  He  will  undoubtedly  reply 
that  he  not  only  finds  the  core  of  the 
open  core  transformer  less  difficult  to 
construct,  but  that  it  is  also  much  easier 
to  place  the  windings  of  the  transformer 
in  position. 


The  Ideal  Set 

Due  to  the  fact  that  the  condenser  in 
the  closed  oscillation  circuit  of  a wire- 
less telegraph  set  is  lihiited  to  .01  mi- 
crofarad, maximum,  and  that  a more 
practical  value  is  approximaetly  .008 
microfarad,  we  are  in  a dilemma  when 
designing  a transformer  for  the  maxi- 
mum power  rating  for  use  with  a 200- 
meter  set.  To  consume  more  than  y2 
k.  w.  at  a frequency  of  60  cycles,  it  is 
necessary  to  employ  secondary  voltages 
in  the  region  lying  between  18,000  and 
20,000  volts.  • The  objections  to  high 
voltages  at  the  secondary  are:  (1)  the 
strain  on  the  condenser,  (2)  the  strain 
on  the  insulation  of  all  radio  frequency 
circuits,  (3)  the  increased  strain  on  the 
condenser  plate,  (4)  the  necessity  for 
a larger  condenser.  In  addition  to  the 
foregoing^  objections  in  case  a simple 
plain  spark  discharger  is  employed,  a 
spark  gap  of  excessive  length  is  required 
tc  keep  the  spark  free  from  the  arc.  This 
introduces  excessive  damping  in  the 
closed  oscillation  circuit  and  lowers  the 
efficiency.  The  last  two  disadvantages 
may  be  done  away  with  by  the  use  of  a 
non-synchronous  rotary  spark  gap  which 
not  only  helps  to  eliminate  the  arc  of 
the  transformer,  but  at  the  same  time 
permits  the  use  of  a short  discharge  gap. 
Summing  up  the  foregoing,  the  reader 
should  have  no  difficulty  in  determining 
what  in  our  opinion  constitutes  the  ideal 
200-meter  transmitting  ,set.  It  is  one 
consisting  of  a j4-k.w.  18,000  to  20,000- 
volt  transformer,  a high  potential  con- 
denser arranged  for  series  parallel  con- 
nections, a non-synchronous  rotary 
spark  gap  designed  to  give  about  300 
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breaks  or  spark  discharges  per  second, 
and  an  inductively-coupled  oscillation 
transformer. 

High  Potential  Transformers 

The  principal  trouble  with  high  poten- 
tial transformers  seems  to  have  to  do 
with  the  flickering  of  lights  and  the  fail- 
ure of  the  transformer  to  give  a clear 
spark  discharge  with  capacity  of  less 
than  .01  microfarad.  It  is  in  order  for 
the  manufacturers  to  design  a 60-cycle 
transformer  for  a capacity  of  .008 
microfarad  that  will  not  cause  the  lights 
to  flicker  throughout  the  Entire  neighbor- 
hood when  the  transmitting  key  is  closed. 
In  fact  they  should  design  a constant 
current  transformer,  one  whose  primary 
self  inductance  remains  practically  con- 
stant under  the  conditions  imposed  by 
the  discharge  of  the  condenser  across  the 
spark  gap.  Incidentally,  the  transform- 
er should  function  independently  of  an 
external  reactance  and  the  latter  should 
only  be  supplied  in  case  a variation  of 
the  power  is  required. 

We  now  come  to  the  problem  of  in- 
side wiring.  In  the  majority  of  cities 
the  installation  of  power  appartus  is 
governed  by  the  local  electrical  code 
which  generally  requires  that  the  wires 
be  placed  in  metallic  conduit.  This  pre- 
caution not  only  introduces  a factor  of 
safety  but  also  protects  the  power  cir- 
cuit, the  meters,  the  house  wiring  fix- 
tures, etc.,  from  electro-static  induction 
set  up  by  the  wireless  transmitter.  Power 
switches  that  are  apt  to  arc  when  the  cir- 
cuit is  broken  should  be  enclosed  in  me- 
tallic boxes.  Low  potential  wires  should 
always  be  placed  at  right  angles  to  and 
at  a distance  from  all  high  voltage  cir- 
cuits. Dangerous  parts  of  the  radio  fre- 
quency circuits  should  have  markers  to 
protect  those  ignorant  of  the  laws  of 
electrical  current  from  accidental  con- 
tact. 

A considerable  number  of  readers  in- 
quire from  time  to  time  concerning  the 
size  of  the  wire  for  connecting  up  the 
transmitting  and  receiving  circuits. 
Data  for  the  wiring  of  the  high  poten- 
tial transformer  can  be  obtained  from 
the  local  inspector’s  office  in  any  city. 
The  circuit  from  the  secondary  winding 
of  the  high  voltage  transformer  to  the 


condenser  need  have  wire  no  larger  than 
No.  18  bell.  The  primary  circuits  of 
the  transformer  should  be  wired  up  with 
No.  10,  No.  12  or  No.  14  single  braid 
rubber-covered  wire.  The  receiving  ap- 
paratus can  be  connected  up  with  an- 
nunciator wire  or  rubber-covered  No.  18 
B.  & S.  wire. 

The  circuits  of  radio  frequency  should 
be  connected  with  No.  4 or  No.  6 
stranded  wire  while  the  oscillation  trans- 
former should  be  made  of  either  copper 
tubing,  stranded  wire  or  copper  strip. 
The  earth  lead  for  transmitting  sets 
should  be  one  of  considerable  current- 
carrying  capacity.  The  underwriters,  as 
a rule,  require  an  earth  lead  from  the 
lightning  switch  of  No.  4 copper  wire, 
thoroughly  insulated  from  the  building. 
If  it  is  connected  to  water  pipes  it  must 
be  attached  to  the  street  side  of  the 
water  meter.  If  No.  4 stranded  wire  is 
not  available  for  this  purpose,  the  ama- 
teur should  wind  up  a cable  of  a dozen 
or  more  smaller  wires,  making  sure  to 
have  them  practically  of  identical  length, 
also  the  lead-in  wires  from  the  flat  top 
portion  of  the  aerial  to  the  apparatus  in 
the  station  should  have  conductivity, 
equal  to  the  wires  of  the  flat  top  por- 
tion. 

Power  wires  inside  the  station  carry- 
ing alternating  current  should  never  lie 
parallel  to  any  part  of  the  receiver  cir- 
cuit wiring.  Otherwise  a humming  noise 
may  be  set  up,  seriously  interfering  with 
the  reception  of  weak  signals.  Care 
should  be  taken  to  see  that  the  receiver 
wiring  is  not  placed  close  to  any  part  of 
the  closed  oscillatory  circuit  as  disas- 
trous potentials  may  be  induced  therein. 
It  may  be  said  finally  in  connection  with 
wiring  up  of  a station  that  simplicity  is 
the  keynote  of  success  and  that  every 
possible  effort  should  be  made  to  sim- 
plify all  circuits  and  connections 
throughout  the  entire  installation. 

Range  Determination 

There  is  no  better  way  to  determine 
the  range  of  a wireless  station,  mathe- 
matical formulae  notwithstanding,  fhan 
by  actual  experiment.  It  is  a foregone 
conclusion  that  an  owner  of  an  amateur 
set  has  some  knowledge  of  the  telegraph 
code  and  therefore  to  determine  his  re- 
ceiving range  he  can  do  no  better  than 
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to  listen  to  stations  actually  transmitting, 
noting  their  call  letters  at  the  termination 
of  a sending  schedule.  By  referring  to 
the  Government  call  list,  the  name  of 
the  particular  ship  or  shore  station  is  at 
once  obtained;  reference  to  a map  per- 
mits an  approximate  measurement  of 
the  distance  between  the  two  stations  and 
the  range  is  at  once  determined.  The 
position  of  vessels  can  be  obtained  from 
the  ship's  position  report,  which  in  some 
instance  is  sent  twice  daily,  and  this  will 
permit  the  receiving  operator  to  measure 
on  the  map  the  distance  intervening  be- 
tween the  ship  and  his  station. 

In  the  same  manner  the  range  of  the 
transmitting  station  is  obtained.  By  ref- 


erence to  the  Government  call  list  and 
the  list  of  additional  amateur  calls  pub- 
lished each  month  in  the  Monthly  Service 
Bulletin  of  the  National  Wireless  Asso- 
ciation, nearby  stations  can  be  located 
and  a schedule  for  making  tests  arranged 
by  letter.  These  tests  can  be  gradually 
extended  to  include  greater  distances 
until  the  maximum  possible  range  is  ob- 
tained. 

In  connection  with  these  experiments 
it  should  not  be  forgotten  that  the  range 
of  a 200-meter  station  is  considerably 
greater  after  dark  than  during  the  day- 
light hours ; therefore  to  attempt  to 
carry  out  such  tests  in  the  daytime, 
would  be  useless. 


(To  be  continued ) 


License  for  Carranza’s  Operator 


To  a slip  of  a girl  from  Mexico — Ma- 
ria Dolores  Estrada — belongs  the  dis- 
tinction of  winning  a commercial  wire- 
less operator's  license  of  the  first  grade. 
At  the  age  when  many  girls  in  this  coun- 
try are  just  leaving  home  for  boarding 
schools,  Maria  was  watching  men  kill 
each  other  in  frenzy  of  battle.  She 
has  known 
what  it  is  to 
languish, 
starving  and 
without  water, 
in  one  of  those 
horrible 
Mexican  pris- 
ons ; and  she 
has  hidden, 
terror- 
stricken  and 
alone,  while 
the  terrible 
Villa  and  his 
more  terrible 
bandit  fol- 
lowers, have 
searched  from 
her. 

For  two  years  before  she  came  to 
Washington  she  served  on  the  official 
staff  of  General  Venustiano  Carranza, 
first  chief  of  the  de  facto  government  of 
Mexico  and  leader  of  the  rebellion 
against  Huerta.  When  she  arrived  in 


Washington,  about  a year  ago,  she  could 
not  speak  a word  of  English.  Her  father 
having  died  when  she  was  only  twelve 
years  of  age,  she  had  learned  telegraphy 
and  at  fifteen  was  a government  teleg- 
rapher in  Zacatecas. 

Eventually  she  came  to  the  attention 
of  Carranza,  who  employed  her  at  once 

as  his  private 
telegrapher  on 
h i s official 
staff.  Then 
the  first  chief 
decided  that 
she  should 
come  to  the 
United  States 
to  learn  Eng- 
lish, and  she 
entered 
the  F air- 
rn  o u n t Sem- 
inary as  official 
ward  of  the 
Mexican 
government. 

But  Maria  wanted  more  than  a knowl- 
edge of  English.  She  heard  that  by  us- 
ing her  spare  time  she  could  add  to  her 
knowledge  of  telegraphy  a knowledge  of 
wireless  telegraphy. 

How  she  applied  herself  is  mutely  tes- 
tified to  by  the  certificate  which  was  is- 
sued to  her  on  October  21. 
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Radio  Telephony 

By  ALFRED  N.  GOLDSMITH,  PH.D. 

Director  of  the  Radio  Telegraphic  and  Telephonic  Laboratory  of 
the  College  of  the  City  of  New  York 

ARTICLE  III 

(Copyright,  1917,  by  Wireless  Press,  Inc.) 

IT  will  be  seen  from  the  previous  treatment  of  the  subject  of  radio  telephony 
that  a complete  one-way  installation  comprises  a generator  of  practically 
sustained  waves  at  the  transmitting  station,  a means  for  controlling  or  modu- 
lating the  output  thereof,  an  antenna  and  ground  system  for  radiating  a portion 
of  the  modulated  energy;  and,  at  the  receiving  station,  an  antenna  and  ground 
system,  and  a radio  receiver  with  or  without  suitable  amplifying  devices. 

It  is  proposed  to  consider  first  the  various  types  of  sustained  wave  gen- 
erators which  may  be  used  in  radio  telephony. 

6.  SUSTAINED  WAVE  GENERATORS,  (a)  ARCS.  For  the  sake 
of  completeness,  we  shall  give  here  a description  of  the  theory  of  the  arc  and 
its  historical  development  from  one  of  our  earlier  papers: 

“The  simplest  generator  of  radio  frequency  oscillations  of  considerable 
power  is  the  Duddell-Poulsen  arc.  In  Figure  12  is  shown  the  arrangement  used 
by  Duddell.  G is  a direct  current  generator,  R'  is  a resistance  intended  to  con- 
trol the  arc  current,  and  L'  a choke  coil  intended  to  keep  the  alternating  current 
out  of  the  generator  and  also  to  steady  the  supply  voltage.  K (for  the  Duddell 
arc)  has  solid  carbon  electrodes.  L,  C,  and  R are  inductance,  capacity,  and 
resistance  inserted  in  the  arc  shunt  circuit.  Their  values  should  be  carefully 
chosen. 

“If  the  arc  be  lit,  it  is  found  that  an  alternating  current  appears  in  the 
shunt  circuit,  and  if  the  frequency  of  this  current  is  within  the  limits  of  audi- 
bility, a pure  singing  tone  will  be  heard." 

The  arc  differs  from  ordinary  conductors  in  one  essential  respect.  If  we 
divide  the  potential  difference  (or  voltage)  at  the  terminals  of  an  ordinary 


Figure  /<? — Typical  arc  circuit 
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metallic  conductor  by 
the  current  flowing 
through  the  conduc- 
tor, the  quotient  is 
found  to  be  a cotir 
stant  quantity  called 
the  resistance  of  the 
conductor.  This  is 
the  case  regardless  of 
the  values  of  voltage 
current  (at  least,  un- 
til the  conductor  be- 
comes heated  by  the 
passage  of  excessive 
current).  In  the  arc, 
the  quotient  of  volt- 
age divided  by  cur- 
rent is  by  no  means 
constant.  In  fact, 
for  high  voltages 
the  arc  resistance  is 
a large  quantity  and 
very  little  current 
passes  through  the 
arc  under  such  voltages.  For  moderate  voltages,  the  arc  resistance 
is  much  less,  and  moderate  currents  pass.  For  low  voltages,  the  arc 
resistance  becomes  exceedingly  small  and  the  arc  current  tends  to  increase 
indefinitely;  that  is,  the  arc  is  unstable  and  tends  to  become  a short-circuit.  We 
are  forced  then  to  the  conclusion,  that  a small  increase  in  the  voltage  at  the 
terminals  of  an  arc  causes  a small  decrease  in  the  resultant  current;  and  con- 
sequently we  sometimes  speak  of  the  “negative  resistance”  of  an  arc  as  dis- 
tinguished from  the  ordinary  or  positive  and  current-limiting  resistance  of 
metallic  conductors. 

“The  theory  of  the  action  of  the  singing  arc  is  the  following:  When  the 

condenser  and  the  in- 
ductance in  the  shunt 
circuit  are  connect- 
ed to  the  arc,  the 
condenser  begins  to 
accumulate  a charge, 
and  therefore  . robs 
the  arc  of  a part  of 
its  current,  since  the 
supply  current  is  kept 
appreciably  constant 
by  the  presence  in  the 
supply  leads  of  the 
choke  coils  U . If 
the  current  through 
the  arc  decreases,  it  is 
clear  from  the  fore- 
going considerations 
that  the  voltage  at  its 
terminals  must  in- 
crease. Consequently, 

Figure  14 — Fuller’s  method* of  increasing  arc  efficiency  as  long  as  the  charg- 
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ing  of  the  condens- 
er continues,  the 
arc  voltage  will 
rise.  As  soon  as 
the  condenser  is 
fully  charged,  the 
arc  voltage  be- 
comes stationary. 
Then  the  condens- 
er begins  to  dis- 
char ge  itself 
through  the  arc, 
thereby  increasing 
the  arc  current  and 
diminishing  the 
voltage.  The  shunt 
circuit  being  a true 
periodic  or  oscilla- 
tory circuit,  the 
discharge  of  the 
condenser  will  con- 
tinue past  the  point 
of  zero  current, 
and  there  will  oc- 
cur an  actual  re* 
versal  of  current 
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Thus  the  condens- 
er becomes  charged 
in  the  negative  di- 
rection until  the 
arc  voltage  falls  so 
far  that  the  supply 
voltage  of  the  di- 
rect current  gen- 
erator causes  a re- 
versal of  the  whole 
action.  The  cycle 
is  then  repeated, 
and  with  a fre- 
quency related  to  a 
certain  extent  to 
that  of  the  natural 
oscillations  of  the 
shunt  circuit.  The 
mode  of  vibration 
which  takes  place 
in  the  arc  is  thus 
closely  analogous 
to  the  action  in  an 
organ  pipe  of  the 

Figure  15 — Berliner-Poulsen  arc  Jor  port - re<^  tyPe- 

able  stations  In  r9°3,  Poulsen 
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Figure  17 — Poulsen  radiophone  transmitter  and  receiver 


raised  the  arc  to  the  status  of  a f practically  operative  generator  of 
radio  frequency  energy  in  considerable  quantity  by  the  following  changes: 
placing  the  entire  arc  in  an  atmosphere  of  hydrogen  or  a hydrocarbon 
vapor  (e.  g.,  alcohol  or  gasoline),  using  a carbon  electrode  for  the  negative  side 


and  a copper  anode  water-cooled  for  the 
trode  slowly  by  motor  drive,  and  plac- 
ing an  intense  deflecting  magnetic  field 
transverse  to  the  arc.  Except  for  cer- 
tain constructional  and  electrical  details, 
this  is  the  Poulsen  arc  of  today. 

In  Figure  13  is  shown  a typical  arc 
radiophone  station.  The  arc  K is  shown 
with  the  magnetic  field  due  to  the  coils 
M.  A is  an  ammeter  for  measuring  the 
antenna  current,  and  T is  a heavy- cur- 
rent transmitter,  usually  of  the  carbon 
microphone  type.  The  control  methods 
which  may  be  used  with  arcs  other  than 
that  shown  will  be  considered  under  an- 
other heading.  A modem  improvement 
in  arc  transmitters,  and  one  which  re- 
sults in  a great  increase  in  over-all  effi- 
ciency of  the  arc,  is  that  shown  in  Fig- 
ure 14.  This  is  due  to  Mr.  L.  F.  Fuller, 
and  the  inventor  states  that  very  marked 
increases  in  output  result  when  it  is  used. 
It  consists  first : in  placing  in  shunt  with 
the  arc  and  the  antenna  series  condenser 
C1  the  condenser  C2,  and  second : in  plac- 
ing around  the  series  condenser  Ct  an 
inductance  ILj  'and  a resistance  The 
chief  function  of  the  condenser  C2  is  to 
act  as  a by-pass  for  the  radio  fre- 


positive  side,  rotating  the  carbon  elec- 


Figure  18 — Flywheel  Poulsen  arc  circuit 
for  radio  telephony 
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quency  current,  thereby  avoiding  passing  through  the  arc 
the  entire  antenna  current  as  well  as  the  direct  supply 
current.  The  circuit  Lx  Rt  Cx  is  tuned  nearly  to  the 
frequency  of  the  antenna  current  and  thus  acts  as  an 
absorbing  circuit  for  such  currents.  It  will  therefore 
have  the  function  of  a powerful  choke  circuit  for  the  arc 
and  will  assist  the  condenser  C2  in  its  action. 

Before  discussing  the  actual  results  obtained  by  Poul- 
sen  arc  radiophone  transmitters,  we  shall  show  the  types 
of  construction  of  such  arcs  in  sizes  rated  from  250 
watts  to  100  kilowatts.  The  first  of  these,  shown  in 
Figure  15,  is  a small  portable  military  station  made  by 
the  Telephone  Manufacturing  Corporation  of  Vienna. 
In  this  case,  the  carbon  is  rotated  at  intervals 
by  hand,  and  the  alcohol  feed  into  the  arc  cham- 
ber is  accomplished  automatically  by  the  vaporization 
of  the  alcohol  by  the  heat  of  the  arc. 

As  early  as  1906,  Poulsen  established  radiophonic 
communication  over  a distance  of  about  600  feet  (200  m.) 
using  antennas  only  15  feet  (5  m.)  high  In  1907,  with 
the  equipment  shown  in  Figure  16,  communication  was 
established  between  Esbjerg  and  Lyngby,  a distance  of 
170  miles  (270  km.).  The  antenna  height  was  200  feet 
(60  m.),  the  wave-length  1,200  meters,  the  arc  supply 

Figure  ig-Lorenz-Poul-  Power  9°°  watts  and  the  antenna  power  300  watts. 

sen  arc  for  radio  Later,  phonograph  music  was  heard  in  Berlin  after 

telephony  transmission  from  Lyngby,  a distance  of  about  300  miles 

(500  km.).  In  Figure  16,  the  arc  is  shown  to  the  ex- 
♦ treme  right,  and  the  multiple  microphone  transmitter  (six  microphones  in  series) 
in  the  middle  of  the  figure.  The  arc  was  in  its  own  primary  circuit  in  this  case, 
and  coupled  inductively  to  the  antenna.  At  the  left,  the  inductively  coupled  re- 
ceiving set  is  shown.  The  secondary  circuit  was  made  aperiodic  by  placing  the 
detector  directly  in  series  with  the  secondary  coupling  inductance  and  without 
any  secondary  tuning  condenser.  The  reasons  for  this  type  of  receiver  will  be 
discussed  under  another  heading.  In  Figure  17  are  illustrated  the  arrangements 
used.  It  will  be  noted  that  the  microphones  are  shunted  by  the  condenser  C, 
thereby  making  the  transmission  partly  one  by  change  of  wave-length  as  well  as 
by  change  in  antenna  energy. 

When  small  antennas  of  high  intrinsic 
decrement  are  used,  an  arrangement 
known  as  a “fly-wheel  circuit”  may  be 
employed.  This  is  shown  in  Figure  18. 

The  circuit  LC  is  inserted  in  the  antenna, 

L being  large  in  comparison  with  the 
antenna  inductance.  The  wave-length 
of  the  radiated  energy  will  consequently 
be  approximately  that  of  the  circuit  LC. 

In  this  way,  energy  may  be  stored  in  the 
highly  undamped  circuit  LC  and  grad- 
ually radiated.  The  two  condensers  C" 
are  not  essential  to  the  operation  and 
serve  only  to  keep  the  direct  current  sup- 
ply leads  from  conductive  connection  to 
antenna  and  ground  thereby  avoiding  the. 
possibility  of  serious  high  voltage  shocks 
when  touching  the  antenna.  In  the  case 


Figure  20— onstruction  of  Lorens-Poul - 
sen  arc  for  radio  telephony 
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shown,  the  micro- 
phone-shunting  con- 
denser, C has  a 
value  between  0.05 
and  0.20  microfarad. 

In  Figure  19  is 
given  a photograph 
of  an  arc  rated  at 
about  100  watts  out- 
put, and  built  by  the 
C.  Lorenz  Company 
of  Berlin  specially 
for  radio  telephony. 

Its  construction  is 
shown  in  Figure  20. 

The  carbon  holder  is 
of  iron,  and  forms 
an  open  core  of  a 
circular  multi-layer 
coil  which  produces 
a moderately  strong 
magnetic  field  pass- 
ing directly  upward 
through  the  carbon. 

The  field  then 
spreads  outward  to 
the  upper  iron  ring, 
passing  radially 
through  the  arc  in  so 
doing.  In  conse- 
quence of  the  pres- 
ence of  this  field,  the 
arc  will  slowly  rotate  around  the  edge  of  the  carbon,  thereby  causing  even  wear. 
The  copper  electrode  is  held  within  the  iron  ring,  and  provided  with  massive  cool- 
ing flanges.  In  Figure  19,  the  alcohol  sight-feed  cup  is  seen  at  the  top,  and  the 
vertical  cooling  flanges  below  and  to  the  right.  The  insulator  between  the  upper 
and  lower  electrodes  is  a heavy  ring  with  flat  faces,  made  of  plaster  with 
asbestos  facings.  The  clamping  screws  are  also  visible,  as  are  the  two  poppet 

safety  valves  which 
relieve  the  excessive 
pressure  resulting 
when  the  arc  is  first 
lit  and  the  mixture 
of  alcohol  vapor  and 
air  explodes.  The 
lower  electrode 
holder  and  the  sur- 
rounding coil  are 
just  below  the  mid- 
dle of  the  illustra- 
tion. 

’One  of  the  defects 
of  these  small  arcs 
is  the  necessity  for 
adjusting  the  arc 

Figure  22a — Continental  Syndicate  Poulsen  arc  length  occasionally 
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Figure  21 — 3 k.w.  Berliner-Poulsen  arc 
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as  the  carbon  burns  away.  To 
overcome  this,  the  Lorenz 
Company  has  built  a self- 
regulating arc  provided  with 
a mechanism  somewhat  like 
the  magnetic  length-control 
of  an  ordinary  street  lighting 
arc.  The  device  is  supposed 
to  be  very  effective^  in  prac- 
tice. 

A somewhat  larger  type  of 
arc  of  3 K.  W.  input  made  by 
the  Telephone  Manufacturing 
Corporation  (formerly  J. 

Berliner),  of  Vienna,  is  illus- 
trated in  Figure  21.  It  will 
be  noted  that  provisions  are 
made  here  for  an  extremely 
intense  magnetic  transverse 
field.  While  this  is  of  ad- 
vantage in  increasing  the 
available  radio  frequency  out- 
put, it  tends  to  cause  a cer- 
tain degree  of  irregularity  in 
the  output  with  a resultant 
crackling  noise  or  “side  tone” 
in  the  received  speech.  This 
last  defect  may  prove  ex- 
tremely serious,  so  that  mag- 
netic fields  on  arcs  used  for 
radio  telephony  must  be  em- 
ployed with  caution,  and  with 
associated  circuits  and  out- 
puts which  minimize  arc  un- 
steadiness. In  Figure  21,  the 
small  motor  which  rotates  the 
carbon  electrode  is  seen  in 
the  lower  central  portion,  and 
there  are  also  shown  the  sec- 
tions of  the  magnetic  field 
whereby  the  field  strength 
may  be  conveniently  varied. 

The  heavy  insulation  sur- 
rounding the  push  button  Figure  22b— Berliner  25  k.w.  Poulsen  arc 

used  for  striking  the  arc  at  the  beginning  of  operation  is  a necessary  adjunct 
since  disagreeable  burns  are  easily  sustained  when  using  high  power  arcs  care- 
lessly. An  arc  of  somewhat  smaller  output  than  that  shown  is  guaranteed  by 
the  makers  for  telegraphy  over  125  miles  (200  km.)  when,  using  portable  masts, 
but  for  only  about  12  or  15  miles  (25  km.)  for  radio  telephony. 

A somewhat  larger  type  of  arc,  built  by  the  Danish  Poulsen  Company  (Det 
Kontinental  Syndikat),  is  shown  in  front  view  in  Figure  22a.  The  massive 
field  magnet  coils,  the  driving  motor  for  the  carbon  holder,  and  the  arc  striking 
and  adjusting  knobs  are  visible.  It  is  to  be  noted  that  all  arcs  giving  any  con- 
siderable output  have  air  core  choke  coils  in  the  feed  circuit,  since  the  distributed 
capacity  of  iron  core  coils  gives  rise  to  the  possibility  of  injurious  resonance 
phenomena  inside  the  coils  and  permits  radio  frequency  currents  to  pass. 
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Figure  23 — Berlincr-Poulsen  arc  ship  radiophone  station 


Figure  24 — Berliner-Poulsen  3 k.w.  arc  radiophone  station 
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An  arc  made  by  the  Berliner  Company  of  Vienna,  and  having  an  input  of 
io  to  25  kilowatts  is  illustrated  in  Figure  22b.  As  will  be  seen,  it  is  provided  with 
an  automatic  ignition  device,  a device  for  the  indication  of  arc  length  or  wear  of 
the  carbon  electrode,  a mixing  chamber  of  glass  for  the  gas  used  in  the  arc,  and 
a complete  water  cooling  system  for  the  field  magnet  coils  as  well  as  for  the  arc. 

Some  interesting  informa- 
tion relative  to  Poulsen  arc 
radiophones  of  the  type, 
shown  in  Figure  23  is  given 
by  Captain  Anderle.  Figure 
23  is  a ship  station  of  a 
complete  type,  being  used  for 
either  telegraphy  or  tele- 
phony. The  arc,  which  is 
normally  rated  at  about  8 
kilowatts  input,  is  shown  at 
the  left.  For  telephony,  it  is 
used  at  reduced  power,  inas- 
much as  the  multiple  micro- 
phone transmitter  at  the  right 
would  be  incapable  of  modu- 
lating the  full  output.  About 
3.5  amperes  (and  never  over 
4)  are  passed  through  the 
transmitters,  which  are  placed 
directly  in  the  ground  lead  of 
the  antenna.  With  masts  150 
feet  (45  m.)  high,  distances 
of  from  30  to  60  miles  (50  to 
100  km.),  are  covered  over 
flat  country.  The  speaker  is 
warned  to  speak  distinctly  but 
not  too  loudly,  with  the 
mouth  held  near  the  transmit- 
ter. It  is  recommended  to 
tap  the  microphones  occas- 
sionally,  or  to  have  alter- 
native sets  so  that  over- 
heating of  one  set  does 
not  occur. 

In  Figure  24  is  shown  an 
unusually  complete  set  of 
the  Poulsen  arc  type  built 
by  the  Berliner  Company  of  Vienna.  This  set  is  adapted  at  the  same  time 
to  ordinary  arc  telegraphy,  multi-tone  arc  telegraphy,  and  radio  telephony.  The 
arc  is  of  3 K.  W.  input,  being  the  same  as  that  given  in  Figure  21.  The  tele- 
graphic range  of  this  set  is  given  as  375  miles  (600  km.).  The  receiving  set  and 
test  buzzer  are  mounted  on  the  right-hand  portion  of  the  long  table ; the  arc  and 
key  at  the  left  center ; the  relay  key  and  transfer  switches  are  to  the  left  of  the  arc 
near  the  variable  transmitting  coupling  and  the  multi-tone  control  keyboard.  In 
the  extreme  left  foreground  is  the  large  microphone  transmitter,  to  be  described 
hereafter  when  control  systems  are  considered. 

Although  the  newer,  high  power  arcs  are  not  yet  employed  for  radio  telephony 
because  of  the  great  difficulty  of  modulating  the  output,  nevertheless  they  form  a 
possible  direction  of  radio  telephonic  development.  Accordingly,  we  show  in 
Figure  25a  an  arc  of  60  K.  W.  input  made  by  the  Federal  Telegraph  Company, 


Figure  25a — Federal  Telegraph  Company  60  k.w. 
Poulsen  arc  at  Tucker  ton 
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Figure  25b — Federal  Telegraph  Company  100  k.w.  Pauls en  arc  at  Darien 


this  corresponding  to  500  volts  and  120  amperes.  It  is  this  arc  which  is  carrying 
a portion  of  the  trans-Atlantic  traffic  from  Tuckerton,  New  Jersey  to  Hanover 
Germany,  a distance  of  4,000  miles  (6,500  km.).  In  this  case,  the  antenna  cur-, 
rent  is  120  amperes,  the  arc  standing  considerable  overload.  We  also  show,  in 
Figure  25b,  a 100  K.  W.  arc  made  by  the  same  Company,  and  used  for  communi- 
cation between  the  United  States  Naval  Radio  Station  jU  Darien,  Panama  Canal 
Zone  and  Washington,  a distance  of  1,900  miles  (3,000  km.).  It  will  be  seen 
that  both  these  arcs  are  very  sturdily  designed  and  provided  with  an  unusually 
m/Jged  and  elaborate  water-cooling  system. 

The  Federal  Telegraph  Company  carried  on  radiophone  experiments  from 
1910  through  1912  between  the  stations  at  San  Francisco,  Stockton,  Sacramento, 
and  Los  Angeles  (all  in  California).  The  distance  between  the  two  of  the  first 
three  stations  mentioned  is  90  miles  (140  km.)  and  between  the  first  and  the 
last  station  mentioned  355  miles  (570  km.).  Speech  between  San  Francisco, 
Stockton,  and  Sacramento  was  clear  at  all  times,  but  between  these  points  and 
Los  Angeles  it  was  weak  and  indistinct.  The  antenna  heights  were  300  feet 
(94  m.) 

Before  leaving  the  subject  of  the  Poulsen  arc,  it  is  of  interest  to  give  de- 
tailed accounts  of  just  what  has  been  accomplished  by  these  methods  in  addition 
to  the  achievements  already  mentioned. 

A remarkable  series  of  experiments  were  made  by  Q.  Majorana  in  1908. 
The  results  obtained  are  best  described  in  the  words  of  Majorana  himself : 

“The  first  research  was  conducted  in  the  Instituto  Superiore  del  Telegraphia 
in  Rome.  The  antenna  was  78  feet  (24  m.)  high  and  had  four  wires.  For  two 
years,  I have  been  conducting  experiments  between  this  station  and  a government 
naval  station  at  Monte  Mario,  3 miles  (5  km.)  away.  The  antenna  at  the  latter 
station  had  also  four  wires  and  was  about  175  feet  (50  m.)  high.  An  ammeter 
in  the  antenna  at  the  former  station  showed  under  normal  conditions  of  working 
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a reading  of  about  1.2  amperes.  At  Monte  Mario,  using  the  thermo-electric 
(crystal)  detector,  a current  of  15  micro-amperes  was  obtained.  Words  spoken 
in  Rome  could  be  heard  at  Monte  Mario  by  the  use  of  a Marconi  magnetic  de- 
tector, but  could  be  heard  very  much  more  loudly  and  clearly  by  the  use  of  the 
former  detector. 

‘‘Because  of  these  results,  the  Naval  Bureau  provided  a second  research  sta- 
tion at  Porto  d' Anzio,  25  miles  (56  km.)  from  Monte  Mario,  with  a four-wire 
antenna  145  feet  (45  m.)  high.  On  the  13th  of  August,  1908,  the  experiment 
was  tried,  and  this  showed  that  with  a current  strength  of  3.5  amperes  in  the 
antenna  at  Monte  Mario  any  words  spoken  in  Rome  could  be  very  distinctly 
heard  at  Anzio. 

“Hereupon  the  Naval  Bureau  ordered  that  these  researches  should  be  car- 
ried on  over  longer  ranges.  The  torpedo  boat  ‘Lanciere'  was  accordingly  put 
at  my  disposal,  and  arrived  on  the  13th  of  November  at  the  Island  of  Ponza,  about 
75  miles  (120  km.)  from  Monte  Mario.  On  this  island  there  is  a station  for 
radio  telegraphy,  with  an  antenna  of  four  wires  about  200  feet  (60  m.)  high. 
Using  the  same  receiving  apparatus  as  had  been  employed  at  Rome,  words 
spoken  in  Rome  could  be  heard  at  Ponza  with  greater  loudness  even  than  at  Anzio ; 
the  vibrations  of  the  telephone  diaphragm  could  be  heard  at  a distance  of  10  or 
15  feet  (3  or  4 m.).  The  superiority  of  these  results  is  to  be  ascribed  to  the 
better  location  of  the  station  at  Ponza. 

“On  the  14th  of  November,  the  ‘Lanciere'  landed  at  Maddalena  in  Sardinia. 
The  nearby  station  at  Becco  di  Vela,  which  is  similar  to  that  at  Ponza, 
was  then  used.  The  station  is  about  170  miles  (270  km.)  from  Rome  in  an  air 
line.  On  that  day,  at  12  o'clock,  attempts  to  communicate  with  Rome  were  re- 
peated and  again  gave  excellent  results.  The  voice  at  Monte  Mario  was  dis- 
tinctly audible,  and  the  strength  of  the  speech  was  not  less  than  it  is  in  the  ordi- 
nary wire  telephone  in  use  in  the  city.  We  can,  therefore,  state  that  over  this 
range  a practically  workable  radio  telephonic  service  can  be  provided. 

“Finally,  I desired  to  find  the  utmost  range  of  the  radio-telephonic  apparatus 
at  my  disposal.  On  the  1st  of  December,  the  ‘Lanciere'  arrived  at  Trapani,  in 
Sicily,  where  further  attempts  were  made,  using  the  radio-telegraphic  station 
at  Monte  San  Giuliano.  This  station  resembles  that  at  Ponza,  and  is  270  miles 
(420  km.)  in  an  air  line  from  Rome.  It  took  quite  some  effort  to  secure  sharp 
tuning  here,  partly  because  of  considerable  interference  from  a neighboring  sta- 
tion, but  finally  the  spoken  word  from  Rome  could  be  heard,  even  though  it  was 
faint  and  not  easy  to  understand.  The  intensity  in  this  case  was  barely  suffi- 
cient for  the  trained  ear  to  read.  W e were  here  at  the  limit  of  the  range.  This 
we  proved  more  clearly  on  the  following  day.  At  Forte  Spurio  is  a station 
which  is  about  as  far  from  Rome  as  that  on  San  Giuliano,  but  less  favorably 
situated.  I went  to  Forte  Spurio  and  found  that  the  words  sent  from  Rome 
could  not  be  heard  there. 

“The  utmost  range  of  my  system  was  by  no  means  reached  in  these  ex- 
periments, for  the  hydraulic  microphone  was  not  used  to  a point  even  approach- 
ing its  full  capacity."  (Majorana  used  a Poulsen  arc  generator,  but  modulated 
the  antenna  energy  by  means  of  a special  hydraulic  transmitter  which  will  be 
described  under  control  systems.) 

“I  desire  to  mention  one  important  point  in  these  experiments.  After 
several  trials,  it  was  positively  shown  that  the  quality  of  the  word  was  not 
altered,  even  at  distance  of  250  miles  (400  km.).  That  is,  the  articulation  was 
clear  and  the  fine  inflections  of  the  voice  were  preserved.  This  is  because  all 
the  various  frequencies  contained  in  the  speech  suffer  the  same  weakening  for 
equal  distances,  so  that  there  is  no  distortion  of  the  speech.  With  the  ordinary 
telephone  lines,  on  the  other  hand,  the  propagation  depends  largely  on  the  acoustic 
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period;  in  radio  telephony,  the  period  of  the  electro  magnetic  radio  frequency 
oscillations  is  of  the  greatest  importance*” 

Experiments  were  carried  on  at  the  end  of  June,  1909  between  the  large  Poul- 
sen  stations  in  Denmark  at  Lyngby  and  Esbjerg,  the  distance  between  these  sta- 
tions being  170  miles  (280  km.).  The  Egner-Holmstrom  heavy  current  micro- 
phone, to  be  described  later,  was  used  directly  in  the  transmitting  antenna. 
Such  microphones  can  carry  10  to  15  amperes,  but  it  was  shown  that  this  cur- 
rent was  unnecessary  for  the  range  in  question.  In  fact,  with  an  antenna  current 
of  6 amperes  properly  modulated  communication  of  a very  good  and  clear  sort 
(“sehr  gut  und  deutlich”  according  to  the  experimenters)  was  established. 

This  is  the  third  of  a series  of  articles  on  “Radio  Telephony**  by  Dr.  Goldsmith,  an  eminent  author- 
ity on  the  subject.  In  Article  IV  he  continues  his  discussion  of  arc  systems  for  radio  telephony  and 
also  takes  up  radio  frequent  spark  methods. 


DISTANCE  DETERMINING  APPARATUS 

The  following  is  furnished  by  the  Bureau  of  Steam  Engineering,  United  States  Navy 
Department : 

The  attention  of  all  ships  navigating  the  approaches  to  New  York  Harbor  is  invited 
to  the  recent  installation  on  Fire  Island  Light  Vessel  of  a combined  radio  and  submerged 
sound  signal  transmitter  which  determines  the  receiving  ship's  distance  from  the  light  ves- 
sel. (Call  letters,  NLS;  station,  lat.  40°  28'  33"  N.,  Ion.  730  11'  24*  W.) 

This  apparatus  will  be  in  operation  during  fog,  mist,  rain,  or  falling  snow.  The  range 
of  this  apparatus  is  limited  to  the  receiving  range  of  the  submarine  bell  receiving  equip- 
ment employed  on  shipboard,  and  in  all  practical  cases  this  is  within  six  or  seven  miles. 

The  submarine  bell  strikes  six  strokes,  pause,  then  eight  strokes  once  every  forty  sec- 
onds. The  clock  mechanism  on  the  light  vessel  operates  so  that  about  one-half  second 
(the  time  taken  for  sound  to  travel  one-half  mile  in  sea  water)  after  the  first  stroke  of 
the  six  bell  character  is  made,  the  ship  emits  a series  of  radio  dots.  These  dots  are  spaced 
so  that  the  interval  between  is  that  taken  by  sound  to  travel  one-half  mile  in  sea  water. 
Since  radio  waves  travel  with  the  velocity  of  light,  for  moderate  distances  the  time  for 
transmission  can  be  neglected.  On  a receiving  ship,  you  hear  the  bell  strike  six,  interval 
eight.  About  twelve  seconds  (time  depending  on  distance  from  lightship)  after  the  last 
stroke  of  the  eight  character,  the  radio  dots  start  coming  in. 

In  order  to  determine  the  distance  of  a ship  from  the  light  vessel  it  is  necessary  to 
count  each  of  these  radio  dots  until  the  first  stroke  of  the  six  submarine  signals  is  received. 
The  number  of  dots  thus  determined  gives  the  distance  in  half  sea  miles  from  the  light- 
ship. 

Example. — (a)  Eleven  radio  dots  are  received  before  the  first  stroke  of  the  bell;  the 
distance  is  eleven  halves  or  five  and  one-half  miles. 

( b ) Four  radio  dots  are  received;  the  first  submarine  bell  signal  appearing  midway 
between  the  fourth  and  fifth  radio  signals;  the  total  number  of  radio  signals  received  is 
four  and  one-half,  and  the  distance  is  four  and  one-half  divided  by  two,  or  two  and  one- 
quarter  miles. 

The  most  convenient  method  of  receiving  these  signals  is  to  have  one  receiver  con- 
nected to  radio  and  the  other  receiver  connected  to  submarine  bell  detector,  thereby  con- 
necting one  ear  to  radio  signals  and  the  other  to  submarine  signals. 

These  signals  will  also  be  furnished  in  clear  weather  when  requested  to  do  so  by  radio. 
It  is  requested  that  all  passing  vessels  equipped  with  submarine  signal  receiving  apparatus 
familiarize  themselves  with  this  apparatus  and  report  success  obtained  to  the  Hydrographic 

Office. 

Wave-length  used  ^ 600  meters. 

Watches  are  stood  as  follows: 

(1)  Continuously  during  thick  weather. 

(2)  During  dear  weather,  first  fifteen  minutes  of  every  hour  from  8 a.  m.  to  9.15  p.  m. 
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The  editor  of  this  department  wilt  give  preferential  attention  to  contribu- 
tions containing  full  constructional  details , in  addition  to  drazvings. 


FIRST  PRIZE,  TEN  DOLLARS 
The  Advantages  of  a Qqick- Acting  Hot 
Wire  Ammeter 

The  difference  between  the  hot  wire 
ammeter  that  I am  about  to  describe  and 
others  designed  by  amateur  experi- 
menters lies  in  the  fact  that  my  instru- 
ment has  double  magnification,  while  the 
majority  of  other  designs  have  single 
magnification  of  the  expanding  hot  wire. 

Details  of  the  various  parts  are  shown 
in  Figure  i,  details  of  the  pointer  and 
axle  in  Figure  2 and  the  complete  assem- 
bly of  the  instrument  in  Figures  3 and  4. 

The  material  required  for  the  con- 
struction of  this  instrument  is  as  fol-' 
lows:  A piece  of  brass  strip,  No.  22  and 
No.  24  gauge,  8 inches  in  length  and  l/2 
inch  in  width;  five  knurled  nuts  (8/32 
thread) ; two  hexagon  nuts  (8/32 
thread) ; five  ma- 
chine screws  (^4 
inch  in  length,  8/32 
thread)  ; 1 length  of 
silk  thread;  1 piece 
of  fine  wire,  prefer- 
ably No.  36  or  No. 

40  copper  (B.  & S. 
gauge) ; 6 inches  of 
copper  wire  (B.  & 

S.  gauge,  about  No. 

22);  3 inches  of 
brass  wire  (B.  & S. 
gauge,  No.  22)  ; 12 
inches  of  one  am- 
pere of  fuse  wire 
(lead),  inches 

steel  rod  (1/16  inch 
in  diameter);  a 
small  quantity  of 
solder,  a piece  of 
Bristol  board  for  the 


dial,  and  a wood  or  hard  rubber  base 
4 inches  by  6 inches  by  inches. 

The  majority  of  the  materials  required 
for  the  construction  of  this  instrument 
can  be  found  around  the  average  ex- 
perimenter’s workshop ; the  remainder 
can  be  purchased  from  any  electrical 
supply  house  dealing  in  experimental 
goods. 

To  begin  the  construction  of  this  in- 
strument, cut  the  brass  strip  into  the 
shapes  shown  in  Figure  1,  drilling  holes 
and  slots  as  indicated.  Make  three 
pieces  after  the  diagram  A,  and  one  each 
of  B,  C and  D.  The  bearings  for  the 
axle  of  pointer  (Y  in  Figure  1)  may  be 
constructed  by  sharpening  a nail  to  a 
very  sharp  point,  followed  by  making  a 
slight  indentation  in  the  brass  where  the 
arrow  points,  as  in  Figure  1. 

The  construction 
of  the  pointer  fol- 
lows : Take  the  No. 
22  copper  wire  and 
wind  about  four  or 
five  turns  on  the 
steel  rod,  which 
must  have  its  ends 
sharpened  to  a fine 
point,  as  in  Figure 
2.  Solder  the  turns 
of  wire  to  the  axle 
and  leave  a thin 
coat  of  solder  on  the 
wires  to  form  the 
drum  for  the  silk 
thread.  Wind  a 
piece  of  lead  fuse 
wire  around  the 
short  projecting  end 
of  the  pointer  until 
the  needle  perfectly 


x - k*3kJ&te-  formr*  or/hreod. 
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balances.  The  point 
er  end  may  be  beat- 
en into  any  desired 
shape  by  judicious 
use  of  a hammer 
and  anvil  followed 
by  the  use  of  a fine 
toothed  file.  Figure 
3 indicates  how  the 
pointer  is  held  be- 
tween the  bearings 
B and  C. 

The  brass  wire 
should  be  3^4  inch 
es  in  length  with  a 
loop  in  one  end. 

The  other  end  is 
soldered  to  the  pro- 
jecting part  of  D,  as 
in  Figure  4. 

The  base  should  be  4 inches  by  6 
inches  by  }£  of  an  inch  and  drilled  to 
hold  the  five  bolts,  as  in  Figure  4. 

The  brass  parts  are  assembled  as  in 
Figure  4,  the  fine  wire  being  soldered  to 
A1  and  A2.  The  slots  in  A1  and  A2 
should  be  adjusted  to  take  up  the  slack 
in  the  expanding  wire  but  not  to  stretch 
it.  Follow  this  by  tying  one  end  of  a 
silk  thread,  about  a foot  long  for  con- 
venience, to  a small  piece  of  wire  shaped 
like  a hook  and  place  the  hook  over  the 
expanding  wire  in  the  middle.  Tie  the 
other  end  to  A3  to  take  up  the  slack.  In 
the  middle  of  this  thread  tie  the  end  of 
another  thread  which  goes  twice  around 
the  drum  of  the  pointer  and  then  is 


fastened  to  a loop 
of  brass  wire.  Take 
the  slack  out  of  the 
threads  by  sliding 
A8  towards  edge  of 
the  base.  D should 
be  turned  until  the 
brass  spring  has 
light  tension  on  the 
thread  at  all  times. 
The  corrections  for 
variations  in  tem- 
perature are  made 
at  A3. 

A dial  for  this 
instrument  may  be 
made  of  Bristol 
board  and  as  read- 
ings of  maximum 
current  rather  than 
actual  values  are  desired,  comparative 

values  can  be  obtained  without  calibra- 

tion of  the  instrument.  If,  however,  ac- 
cess can  be  had  to  an  accurate  ammeter 
of  the  hot  wire  type,  it  may  be  connected 
in  series  with  this  instrument  and  the  de- 
flection of  both  pointers  noted  for  given 
values  of  current.  In  this  way  the  entire 
instrument  can  be  perfectly  calibrated. 
If  the  hot  wire  is  not  able  to  carry  the 
current  output  of  the  transmitter  it  may 
be  shunted  by  several  small  wires  until 
the  required  current  carrying  capacity  is 
obtained. 

Philander  H.  Betts,  New  Jersey. 
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SECOND  PRIZE,  FIVE  DOLLARS 
A Receiving  Set  Which  is  Well  Recom- 
mended 

.As  a general  rule  cabinet  receiving 
sets  are  “slapped”  together  without  much 
thought  as  to  the  working  abilities  of  the 
different  instruments  included.  I might 
mention  at  the  start  that  in  my  opinion 
a perfect  receiving  set  has  not  yet  been 
produced,  but  I thoroughly  believe  that 
the  one  that  I have  constructed  works 
better  than  the  usual  so-called  cabinet 
set.  While,  of  course,  anyone  can  de- 
sign a receiving  outfit,  the  real  object  in 
view  should  be  to  improve  former  types 
of  apparatus  in  use. 

The  receiving  unit  that  I am  about  to 


describe  has  several  advantages  over  the 
usual  amateur  sets,  one  of  them  being 
that  the  station  which  you  wish  to  re- 
ceive from  can  be  brought  in  loud  enough 
to  copy  through  practically  all  kinds  of 
interference,  both  local  and  long  dis- 
tance. * In  fact  stations  that  I never 
heard  before  could  be  read  with  the 
greatest  ease.  The  selectiveness  of  tun- 
ing is  marvelous. 

The  operation  of  this  set  is  simple. 
Amateur  stations  can  be  read  more  easily 
when  using  the  small  coupler  than  with 
the  ordinary  coupler  in  the  average  sta- 
tion. Furthermore,  the  equipment  will 
copy  both  damped  and  undamped  waves. 
Signals  from  Tuckerton,  Arlington  and 
Sayville  have  been  read  repeatedly  at 
Indianapolis,  Indiana,  using  an  aerial  300 
feet  in  length  and  30  feet  in  height,  con- 
sisting of  1 single  wire. 

The  construction  of  this  receiving  unit 
is  as  follows : The  case  is  made  prefera- 
bly from  walnut,  although  any  hard  and 
close  grained  wood  will  suffice.  It  is  16 
inches  in  length,  5 inches  in  depth  and  12 
inches  in  height  and  is  made  of  j4-inch 
wood  throughout. 

The  front  of  the  set  is  made  of  J^-inch 
“Bakelite”  the  dimensions  being  14  inch- 
es in  length  by  10  inches  in  height.  All 
connections  are  made  through  the  front. 
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/ Primaty  of  /a/ye  covplet;  “dOOO’ntelrra  *26-S&C. 
Z Secondary  af  ‘ - - *S2-D.S.C. 

3.  SJand-lry  coupler  primary  m/000‘  • *34- SBC. 

4.  • • * secondary  • • *30-D.S.G 

5.  Primary  of  TeSO’fcppnarf)  coupler  *Z4-S.£C. 

G Secondary  of ‘ISO”  +30-D.S.C 


7.  and  Q dSplale  variables. 
S.  High  railage  ba/Jerrea. 
JO.  Small  plrone  kariahle, 
f? p/a  fee. 

II,  and 12.  Brase  bradeels. 


Figure  2,  Second  Prize  Article 


The  back  may  be  made  of  any  soft  wood, 
such  as  pine  or  bass.  All  other  measure- 
ments for  the  construction  of  this  set 
may  be  taken  from  Figures  i and  2,  the 
latter  figure  showing  particularly  the  lay- 
out of  the  coils  and  the  relative  positions 
within  the  apparatus. 

An  explanation  of  ithe  notations  on 
Figure  i follows:  A is  the  upper  left 

hand  switch  of  20  contacts  which  con- 
trols the  “Stdbi”  primary  winding;  B is 


a rheostat  mounted  at  the  top  in  the 
center  for  controlling  the  filament  cur- 
rent for  the  vacuum  valve  detectors; 
C C are  two  switches  mounted  at  the  ex- 
treme right,  one  above  the  other,  which 
control  the  inductance  of  the  large  loose 
coupler.  There  are  20  contacts  on  each 
switch.  D is  a variable  condenser  placed 
on  the  extreme  left  at  the  middle  and  is 
connected  across  the  head  telephones. 

The  two  5-point  switches  above  and  at 
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the  side  of  the  vacuum  valve  detector  are 
for  control  of  the  high  voltage  battery; 
they  are  designated  af  E.  F is  a knob 
placed  above  the  vacuum  valve  which  ro- 
tates secondary  winding  of  the  large 
loose  coupler.  The  switch,  G,  at  the  left 
side  of  the  vacuum  valve  is  for  the  small 
coupler  and  has  20  contacts.  Switch  H 
at  the  right  of  the  detector  bulbs  is  em- 
ployed to  control  the  inductance  of  both 
the  primary  and  secondary  windings. 
Switch  I in  the  lower  left  hand  corner 
connects  in  the  four  filaments  of  the 
various  vacuum  valve  detectors;  J is  a 
variable  condenser  connected  across  the 
primary  to  increase  the  wave-length;  K 
is  a switch  for  variation  of  the  secondary 
inductance  of  the  small  loose  coupler ; L 
is  a variable  condenser  on  the  right  which 
is  in  series  with  the  secondary  of  the 
large  coupler,  or  small  coupler.  M is  a 
switch  to  change  from  the  “amplifying” 
to  a plain  ordinary  circuit.  At  N two 
binding  posts  for  the  head  telephone  are 
shown.  The  low  voltage  batteries  at- 
tached to  the  middle  lower  binding  posts 
at  O and  the  lower  right  hand  binding 
posts  are  for  the  aerial  and  earth  con- 
nections. 

I believe  that  any  amateur  undertaking 
the  construction  of  this  outfit  will  be 
amply  repaid  for  the  time  and  money 
spent.  I should  like  to  hear  from  ex- 
perimenters as  to  the  results  obtained. 

M.  B.  Lowe,  Alabama. 


THIRD  PRIZE,  THREE  DOLLARS 
A Lightning  Switch  for  the  Protection 
of  Amateur  Stations 

The  lightning  switch  described  in  this 
article  is  intended  to  be  mounted  outside 
of  the  operating  room  or  at  a point  re- 
mote from  the  transmitting  apparatus  of 
a given  station.  The  complete  assembly 
of  the  switch  is  shown  in  Figure  1,  the 
details  of  the  base  in  Figure  2,  the  con- 
struction of  the  knife  blade  in  Figure  3 
and  the  control  handle  in  Figure  4. 

The  base  is  made  of  asbestos  and 
should  be  cut  to  the  dimensions  given  in 
the  figure.  The  details  of  the  operating 
arm,  B,  are  shown  in  Figure  4.  These 
are  made  of  hard  rubber  or  fiber  in  or- 
der that  the  rod  may  be  insulated  from 
the  controlling  devices. 

The  copper  for  the  blade  of  Figure  3 


is  bent  to  shape  while  cold.  No  attempt 
should  made  to  bend  it  while  hot  as  it 
is  apt  to  snap  off. 

The  switch  is  worked  from  the  instru- 
ment board,  as  shown  in  Figure  4.  A 
handle  with  a pointer  is  fitted  to  a J4- 
inch  shaft  with  a wooden  drum  mounted 
on  the  back  of  the  board.  A 3/16-inch 
braided  rope  is  next  wound  around  the 
drum  and  carried  over  to  the  insulators 
B.  In  case  this  rope  is  required  to  run 
around  corners  it  can  be  placed  on  pul- 


Figures  1 and  2,  Third  Prize  Article 

leys  to  prevent  chafing.  With  this  at- 
tachment the  operating  handle  can  be 
placed  in  almost  any  position  or  location 
from  the  switch  as  the  rope  can  be  car- 
ried around  in  many  different  ways. 

The  experimenter  should  remember 
that  the  law  requires  that  this  switch  be 
mounted  in  a fireproof  box;  further- 
more, it  should  be  constructed  to  keep 
out  rain  and  snow. 

Small  tumbuckles  are  placed  in  each 
rope  to  take  up  the  slack  as  the  ropes  in 
due  time  will  stretch  to  considerable  ex- 
tent. After  the  switch  is  put  in  place  it 
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requires  no  more 
attention  and  by  a 
slight  turn  of  the 
handle  on  the  in- 
strument 
board  can  be 
thrown  in  either 
the  sending  or  re- 
c e i v i n g po- 
sition. With  a 
switch  of  this  type 
installed  in  a sta- 
tion, the  experi- 
menter need  not 
fear  approaching 
thunder  showers, 
nor  is  he  required 
to  endanger  h i s 
life  by  contact  with  the  knife  blade. 

O.  E.  Cote,  Rhode  Island . 

FOURTH  PRIZE,  SUBSCRIPTION 
TO  THE  WIRELESS  AGE 
A Portable  Receiving  Cabinet  for  Ama- 
teur Hikes 

An  inexpensive  receiving  set  that  re- 
quires a small  amount  of  space,  making 
it  particularly  suitable  for  travelling  and 
Boy  Scout  hikes,  is  shown  in  the  accom- 
panying drawings,  Figures  i to  5.  It  is 
so  small  that  it  can  be  carried  in 


the  corner  of  the 
motor-car  or  on 
the  rear  of  the 
motorcycle  with- 
out occupying  any 
notable  space.  The 
majority  of  di- 
mensions for  this 
set  are  given  in 
the  .accompanying 
sketches.  A de- 
scription follows : 
The  first  step 
of  the  construction 
is  the  box  or  case, 
which  has  dimen- 
sions 10  inches  by 
10  inches  by  4 l/i 
inches  in  height.  The  material  is  %-inch 
wood  veneered  to  a high  polish.  The  top 
of  the  box  is  held  secure  to  the  sides  by 
small  round-head  brass  wood  screws, 
about  eight  in  all  being  required. 

The  next  in  order  of  construction  are 
the  knobs  for  the  primary,  secondary  and 
loading  coils.  These  are  made  of  54- 
fiber  of  vulcanized  rubber  cut  out 
through  a diameter  of  2%  inches  as  in 
Figure  2.  These  knobs  can  be  turned  out 
with  a lathe  or  by  hand  by  means  of  a 
hack  saw.  A hole  is  drilled  in  the  cen- 
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Figure  3,  Third  Prize  Article 


/A 'SULATQA l 


Figure  4,  Third  Prize  Article 


Digitized  by 


Google 


418 


THE  WIRELESS  AGE 


March,  1917 


Figure  i.  Fourth  Prize  Article 


ter  to  let  an  8/32  stove  bolt  pass  through 
snugly;  then  a hexagon  nut  is  screwed 
up  securely  against  the  fiber  or  rubber  to 
hold  it  firmly  to  the  bolt.  Follow  this  by 
securing  a piece  of  spring  brass  about 
inches  in  length  and  approximately 
inches  in  width;  then  drill  a hole  so 
as  to  let  the  stove  bolt  pass  through  it 
tightly.  Bend  the  brass  in  a suitable  po- 
sition to  come  in  contact  with  the  taps  or 
points  which  are  connected  to  the  pri- 
mary, secondary  or  leading  coil  induc- 
ances.  These  taps  are  made  of  % inch 
by  3/16  inch  in  diameter,  round  brass 
rods,  which  fit  tight  in  holes  drilled  in 
the  top  of  the  case.  Beneath  the  brass 
another  hexagon  nut  is  screwed  up  to 
hold  it  firmly  to  the  rest  of  the  knob; 
then  beneath  this  is  placed  another  or- 
dinary battery  knob  with  a washer  un- 


derneath so  that  the  knob  can  turn  freely 
on  the  top  of  the  case.  Another  washer 
is  placed  on  the  bottom  below  the  top  of 
the  case  followed  by  placing  another  nut 
in  position.  The  terminal  wire  is  sol- 
dered to  the  latter  washer  and  the  knob 
is  thus  completed. 

The  next  step  is  the  construction  of 
the  coils.  The  primary  is  wound  with 
No.  22  enamelled  or  cotton  covered  cop- 
per wire,  which  can  be  procured  at  any 
electrical  dealer.  Then  secure  about 
three  cardboard  tubes,  one  about  334 
inches  in  diameter  and  4 inches  in  length, 
another  3^.  inches  in  diameter  and  3^ 
inches  in  length.  A third  one  to  act  as 
a loading  coil  fehould  be  6 inches  in 
length  and  3 inches  in  diameter.  On  the 
first  tube  mentioned  start  winding  about 
*/<-inch  margin  from  the  end  of  the  tube 
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and  take  off  a lead  at  every  turn.  Re- 
peat this  operation  for  ten  consecutive 
turns.  After  this  wind  the  wire  around 
the  cardboard  tube  ten  times  and  then 
take  off  a connection.  Repeat  this  op- 
eration until  the  extremity  of  the  coil  is 
reached,  leaving  J4- inch  margin  as  at 
the  start.  The  primary  winding  is  now 
complete.  The  secondary  winding  is 
made  of  No.  30-32  or  34  silk  or  cotton 
covered  wire.  A little  margin  can  be 
given  as  in  the  primary  winding  and 
the  winding  then  begun. 

As  noted,  the  taps  can  be  divided  ac- 


cording to  the  length  of  the  tube.  If 
the  tube  is  6 inches  in  length,  take  one 
tap  every  inch  and  the  winding  will 
then  be  complete. 

The  loading  coil  can  be  wound  with 
No.  22  cotton  or  enamelled  wire,  leaving 
a little  margin  from  the  end  of  the  tube. 
Taps  should  be  taken  at  every  inch  and 
a quarter,  thus  completing  the  three 
coils. 

This  is  to  be  followed  by  the  con- 
struction of  the  fixed  condenser  which 
can  be  made  of  two  long  strips  of  tin- 
foil.  The  latter  can  be  secured  from 


an  old  one  microfarad  telephone  con- 
denser. First  cut  out  a strip  of  paraf- 
fine paper  a little  longer  and  about  one- 
half  inch  wider  on  each  side;  then  lay 
on  top  of  this  a piece  of  tinfoil  and  fol- 
low this  by  another  piece  of  paraffine 
paper,  and  so  on.  These  tinfoil  strips 
should  be  about  20  inches  in  length  and 
after  all  pieces  of  foil  or  paraffine 
paper  are  put  in  position,  the  units 
should  be  rolled  up  in  circular  form.  Two 
small  strips  of  tinfoil  should  be  brought 
out  from  the  roll  for  external  connection. 

The  loose  coupler  must  be  fastened 


securely  to  the  case  and  it  is  best  to  place 
it  on  the  left  hand  side  of  the  case  as  is 
shown  in  sketch  Figure  5.  At  one  end 
of  the  primary  tube  a round  piece  of 
wood  is  cut  to  fit  snugly.  This  is  fast- 
ened to  the  back  of  the  case  and  at  the 
front  end  a small  block  is  placed  in  po- 
sition to  hold  it.  In  the  center  of  the 
round  board  in  the  back  drill  a hole 
through  it  and  the  case.  It  should  be 
large  enough  to  admit  a %-inch  brass 
rod.  The  rod  should  be  the  length  of 
the  case,  projecting  out  % inch  on  each 
side.  It  should  have  a hexagon  nut  on 
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each  side  of  the  walls  of  the  box  to  hold 
it  in  position.  It  is,  of  course,  under- 
stood that  this  rod  is  for  .support  of  the 
secondary  winding. 

To  support  the  secondary  tube  cut 
two  round  ends  of  -inch  wood  to  fit 
tightly  in  the  center.  Drill  two  large 
holes  of  size  sufficient  to  let  the  station- 
ary rod  pass  through  freely.  On  the  front 
part  of  the  secondary  end  cut  a little 
square  hole  so  the  terminals  of  the  wind- 
ing can  pass  through  to  the  front  of  the 
case.  Beneath  this  on  the  center  of  the 
sliding  rod  drill  a hole  a slight  bit  small- 
er than  J/$  of  an  inch.  Then  thread  a 
54-inch  piece  of  brass  about  5 inches  in 
length  on  each  side  of  the  thread.  Place 
a small  rubber  knob  on  one  end  and  pass 
it  through  the  case.  Follow  this  by 
screwing  it  into  the  small  hole  beneath 
the  sliding  rod  and  the  adjuster  for  the 


ure  3,  a small  cat-whisker  detector  is  in- 
dicated in  the  right  hand  comer.  The 
construction  of  this  may  vary  accord- 
ing to  the  ideas  of  the  builder,  and 
therefore  the  details  will  not  be  given. 

A small  handle  or  leather  strap  can 
be  fastened  to  one  side  of  the  case  to 
make  it  completely  portable. 

Eugene  Le  Fevre,  Calif omia. 

HONORARY  MENTION 
An  Explanation  of  the  Mast  Shown  in 
Photographs 

Just  to  show  the  amateurs  of  the 
North  that  those  of  the  South  are  alive 
and  awake,  I call  attention  to  the  three 
photographs  (on  the  following  page)  of 
the  wireless  telegraph  mast  constructed 
by  me  personally. 

Figure  1 shows  a nearby  view  of  the 
base  and  will  aid  some  in  obtaining  an 


position  of  the  sec- 
ondary winding  is 
now  complete. 

It  will  be  noted  in 
Figure  5 that  a 
small  test  buzzer  is 
mounted  linside  the 
cabinet.  This  i s 
placed  in  inductive 
relation  to  some 
part  of  the  receiv- 
ing circuit  in  order 
that  the  sensibility 
of  the  receiving  de- 
tector may  be  deter- 


idea  of  how  it  was 
erected. 

Figure  2 shows  in 
detail  the  base  and 
a section  of  the 
mast,  while  Figure 
3 gives  all  details, 
from  the  top  of  the 
base  to  the  top  of 
the  mast  itself.  This 
mast  has  just  been 
completed  and  as 
soon  as  the  .aerial  is 
in  place  I expect  to 
work. 


mined.  Also  in  Fig-  Figure  5,  Fourth  Prise  Article  Aubrey  Whitney, 
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HONORARY  MENTION  soldered  properly  and  also  the  pipe 

An  Efficient  Earth  Connection  and  possesses  many  high  resistance  joints  be- 
How  to  Make  It  fore  it  reaches  the  street  water  mains, 

The  average  amateur  earth  connection  thus  causing  a considerable  loss  in  cur- 
is  inefficient,  but  this  is  not  surprising  rent.  Again,  the  pipes  often  run  a short 
when  we  consider  the  time  taken  by  the  distance  through  the  building  where  they 
average  experimenter  to  effect  an  earth  are  connected  to  a large  pipe  through 
connection.  I have  often  wondered  why  a rubber  gasket.  This  would  almost 
such  experimenters  do  not  take  plenty  of  prevent  the  passage  of  current  coming 
time  and  secure  a more  perfect  earth  in  direct  contact  with  the  earth  and 
connection.  Certain  amateurs  simply  would  introduce  a certain  amount  of  re- 


Figures  i , 2 and  3 , Honorary  Mention  Article , Aubrey  Whitney 


drive  a pipe  5 or  6 feet  in  the  earth  and 
expect  to  work  to  a great  distance.  A 
ground  connection  of  these  dimensions 
is  exceedingly  inadequate  for  any  ama- 
teur station  and  effort  should  be  made  to 
construct  one  of  greater  current  carrying 
capacity  and  earth  surface  contact. 

The  amateur  is  accustomed  to  attach 
the  earth  connections  to  the  gas  or  water 
pipes  in  the  house,  but  nine  times  out  of 
ten,  the  connection  to  the  pipe  is  not 


sistance  in  the  circuit  which  would  be 
detrimental  to  its  efficiency.  Also,  the 
average  steam  or  water  pipe  connection 
runs  a considerable  distance  before  mak- 
ing actual  contact  with  the  earth  and 
therefore  considerable  curreiit  is  lost  en- 
route. 

A gas  pipe  should  never  be  used  for 
this  connection  as  there  are  rubber 

( Continued  on  page  450) 
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N.  A.W.  A.  National  Chief  of  Relay  Communications 


William  II.  Kirwan  (9XE),  N.  A.  W.  A.  national  chief  of  relay  commu- 
nications, was  born  in  Baltimore,  Md.,  February  5th,  1881.  He  was  grad- 
uated in  steam  and  electrical  engineering  from  the  Baltimore  Polytech- 
nic Institute,  class  of  '97,  and  two  enlistments  in  the  United  States  Navy 
as  electrician  gave  him  additional  training.  Six  years’  study  of  law  at 
Baltimore  Law  School  and  Baltimore  University  fitted  him  for  the  bar, 
but  he  took  up  engineering  instead  and  became  assistant  erecting  engineer 
at  the  Panama  Canal  for  the  machinery  installed  on  all  “emergency 
dams.”  He  has  long  been  a student  of  wireless.  Mr.  Kirwan  is  now  em- 
ployed as  superintendent  of  construction  for  the  Otis  Elevator  Company 
of  New  York  in  the  states  of  Iowa  and  Illinois. 
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A Coast-to-Coast  Relay 

Comprehensive  Plans  for  Interchanging  Messages  Between  the 
Mayor  of  New  York  and  the  Chief  Executives  of 
Other  Cities  Under  the  Auspices  of  the 
N ational  Amateur  Wireless  Association 

By  9XE 

National  Chief  of  Relay  Communications 
National  Amateur  Wireless  Association 


A WIRELESS  race  will  start  from 
New  York  City  on  the  night  of 
Saturday,  February  24th,  after  the 
NAA  report.  A message  will  be  sent 
from  the  mayor  of  New  York  to  the 
mayor  of  Los  Angeles  and  all  West 
coast  cities  possible.  The  stations  han- 
dling this  MSG  westward  will  be  spe* 
cial  , stations  which  will  receive  and 
QSL  the  MSG  in  regular  order  if  possi- 
ble. If  the  operator  of  a station  farther 
down  the  list  gets  the  MSG  ahead  ot 
time  he  should  wait  until  he  has  been 
called  by  the  station  preceding  him  be- 
fore sending.  This  relay  will  be  conduct- 
ed under  the  auspices  of  the  National 
.Amateur  Wireless  Association,  but  will 
be  open  to  all. 

A return  MSG  will  be  ready  in  Los 
Angeles  and  Seattle.  Only  amateur 
stations  will  be  used  on  the  route  East, 
the  plan  being  to  deliver  the  return 
MSG  from  the  West  coast  to  the  mayor 
of  New  York.  Both  special  stations  and 
amateurs  will  be  working  against  time. 
The  time  of  sending  the  MSG  East  or 
West  will  determine  which  class  of  sta- 
tions will  be  declared  the  winner. 

All  of  the  best  special  and  amateur 
stations  in  the  United  States  are  entered 
in  this  relay.  As  'many  amateurs  have 
complained  that  all  of  die  preceding  re- 
lays have  been  easy,  only  the  names  of 
the  sending  stations  in  this  event  are 
made  known,  neither  the  exact  time  nor 
the  wave-lengths  being  revealed.  This 
plan  will  serve  to  insure  quiet  and  will 
also  provide  opportunity  for  practical 
work  in  locating  the  points  on  tuners 
where  the  sigs  from  the  various  sending 


stations  are  QSA.  The  sending  stations, 
however,  will  receive  printed  instructions 
by  mail  before  the  relay,  giving  the 
wave-length,  power,  etc. 

The  MSG  will  start  from  station 
2ZK,  New  Rochelle,  N.  Y.  George  C. 
Cannon,  the  owner  of  this  station,  has 
consented  to  arrange  the  details  of  the 
event  in  the  East,  as  well  as  start  the 
relay.  The  time  will  be  about  half  past 
ten  o’clock  at  night.  The  following  sta- 
tions will  be  called,  each  in  turn 
calling  the  next  station  on  the  list.  If 
the  next  station  has  already  received  the 
MSG  ahead  of  time,  the  operator  should 
indicate  this  fact  by  calling  CK — QSL 
and  then  call  the  next  station  on  the  list. 

Station  2ZK  calls  8YI,  but  if  QRM  is 
bad,  station  3ZS  will  QSL  2ZK  and 
then  call  8YZ,  who  will  in  turn  call 
8YO.  This  will  eliminate  8YI.  Both 
3ZS  and  8YZ  should  be  very  careful  not 
to  QRM  8YI,  but  give  time  for  check- 
ing. 8YO  calls  8YL,  who  in  turn  calls 
9ZS  and  9ZN.  9ZS  and  9ZN  will  listen 
for  each  other’s  CK  and  if  9ZS  gets 
the  MSG  he  will  call  9XV  and  8XA, 
giving  the  MSG  to  both  of  them  at  the 
same  time. 

If  9ZS  does  not  get  the  MSG,  9ZN 
will  give  it  direct  to  9XN  and  8XA  will 
repeat  the  MSG  only  once  after  9ZN,  so 
that  there  will  be  no  doubt  that  9XN 
and  9XV  have  received  it.  9XN  will 
give  the  MSG  to  9ZF  and  if  there  is  any 
QRM  9XV  wil  lgive  it  to  5ZC.  The  lat- 
ter will  in  turn  give  it  to  9ZF  who  will 
in  turn  give  it  to  the  West  coast,  landing 
the  MSG  direct  at  6EA. 

It  is  planned  to  have  8XA  give  the 
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MSG  only  once  if  possible,  as  it  is  likely 
he  will  be  heard  on  both  coasts.  9XV 
and  9XN  should  have  no  trouble  in  get- 
ting the  MSG  direct  from  8YI  if  he 
sends,  but  in  case  he  does  not  it  will  be 
better  to  follow  the  schedule.  Here  is 
the  schedule  simply  explained : 2ZK, 

8YI,  8YO,  8XA,  9XN,  9ZF  to  the  coast; 
or,  in  the  event  that  9ZS  receives  the 
MSG  from  8YL,  2ZK,  8YI,  8YO,  8YL, 
9ZS,  9XV,  5ZC,  9ZF.  In  either  event 
8XA  will  repeat  the  MSG  after  92F 
has  it.  Haig  and  Smith,  in  Denver,  will 
have  no  small  task  on  their  hands  and 
8XA  will  probably  be  heard  in  the 
Northwest  by  7DJ  and  7YS  who  are 
anxious  to  get  the  MSG.  They  are 
practically  cut  off  at  present  because  of 
the  fact  that  Campbell,  in  Lewiston, 
Mont.,  and  Heacock  at  La  Grande,  Ore., 
are  out  of  commission. 

The  stations  in  the  Southern  States 
should  not  send  during  the  relay,  being 
requested  to  wait  until  9ZF  has  the 
MSG  before  manipulating  their  keys 
B.  Martin,  of  Mobile;  W.  Horner,  of 
Cleveland,  Tenn.,  and  W.  Anthony,  of 
Shreveport,  La.,  together  with  the  Rev. 
Philippe,  of  St.  Charles*  College,  have 
been  requested  to  check  all  special  sta- 
tions and,  if  possible,  make  reports 
showing  the  relative  strength  of  sigs  of 
all  special  stations  heard/  using  the 
weakest  signals  as  a standard. 

Seefred  Brothers,  6EA,  Los  Angeles, 
have  agreed  to  co-operate  with  the 
writer  in  handling  the  details  on  the 
West  coast  and  the  return  MSG  will  be 
arranged  for  ahead  of  time  and  returned 
to  9ZF  as  soon  as  they  have  received  the 
westward  MSG. 

The  sending  stations  for  the  eastward 
MSG  will  be  as  follows : 6EA,  6DM, 
9ZF  or  9AMT,  5DV,  9ABD,  9GY, 
8AEZ.  2AGJ,  iIZ,  iZM.  The  route 
may  be  slightly  changed  from  6EA  to 
Denver. 

On  the  return  SG  after  iIZ  has  given 
QSL,  station  8NH  (Mr.  and  Mrs.  C. 
Candler),  will  be  asked  to  send  the 
MSG  two  or  three  times  on  QST  for  the 
benefit  of  the  amateurs  on  the  East  coast 
who  will  listen  for  this  station  and  also 
the  westward  MSG  after  9ZF  has  re- 
ceived it. 

9ZN  will  be  asked  to  test  the  efficiency 


of  his  Mississippi  River  route  to  the  Gulf 
by  getting  the  MSG  in  every  city  south 
of  Chicago  on  February  25th,  starting 
at  ten  o'clock  in  the  morning. 

A number  of  wireless  policemen  or 
monitors  of  the  air  have  been  appointed 
and  they  will  report  those  who  send 
without  authorization  during  the  relay. 
Amateurs  should  have  the  MSG  deliv- 
ered to  the  mayors  receipted  for.  The 
time  that  they,  as  well  as  the  mayors 
receive  the  MSG  should  also  be  indi- 
cated on  the  MSG.  Reports  on  what  was 
received  should  be  sent  to  9XE,  Daven- 
port, la.,  not  more  than  forty-eight 
hours  after  the  night  of  February  24th. 
If  the  letters  are  delayed  it  will  be  im- 
possible to  publish  the  names  of  the 
writers. 

Prizes  will  be  awarded  for  quick  re- 
ception, long  distance  reception  and  de- 
livery of  both  messages.  A partial  list  of 
the  prizes  follows : 

First  prize,  1 k.  w.  transformer, 
Thordarson  Company,  Chicago;  second 
prize,  1 749  tuner,  F.  B.  Chambers  Com- 
pany, Philadelphia ; third  prize,  1 Arling- 
ton tuner,  W.  B.  Duck  Company,  Tole- 
do ; fourth  prize,  1 pair  3,000  ohm 
phones,  Mesco,  Chicago;  fifth  prize,  1 
wave  meter  ($8.00),  Electro  Importing 
Company,  New  York. 

Henry  W.  Blagen,  of  Hoquiam,  Wash., 
has  arranged  to  send  a message  from  the 
mayor  of  Seattle  to  the  mayor  of  New 
York.  The  amateur  picking  up  this 
message  and  starting  it  East  will  receive 
a prize.  Prizes  will  be  given  to  amateurs 
only. 

9XE  of  Davenport,  is  having  a hand- 
some silver  cup  properly  engraved  to 
present  to  the  operator  of  the  best  all- 
around  station  excelling  in  sending  and 
receiving  records  in  the  relays  this  year. 
Opportunity  will  be  given  every  year  for 
others  to  contest  for  possession  of  the 
cup. 

The  names  of  the  assistants  in  the  re- 
lay are  as  follows: 

G.  C.  Cannon,  2ZK,  New  Rochelle, 
N.  Y. ; Professor  Blatterman,  9XV,  St. 
Louis,  Mo.;  PYofessor  Taylor,  9XN, 
Grand  Forks,  North  Dakota;  E.  F. 
Doig,  9ZF,  Denver,  Colo. ; W.  H.  Smith, 
Our  Old  Friend  Mac,  6SH,  Stockton, 
Cal.;  Seefred  Brothers,  6EA,  Los  An- 
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geles.  Cal.;  G.  F.  Johnson,  9ZS,  Illinois 
Watch  Company,  Springfield,  111. 

The  following  stations  have  been  re- 
quested to  act  as  wireless  policemen  and 
report  all  QRM,  which  will  be  published : 

V.  C.  Mcllvaine,  4CT,  Tampa,  Fla. ; 
F.  F.  Merriam,  4CL,  College  Park,  Ga. ; 

W.  S.  Rothrock,  4DL,  Winston  Salem, 
N.  C.;  W.  T.  Gravely,  3RO,  Danville, 
Va. ; C.  R.  Lamdin,  3ME,  Baltimore, 
Md. ; F.  B.  Chambers,  3XC,  Philadel- 
phia, Pa.;  C.  D.  Tuska,  iZT,  Hartford, 
Conn.;  Sergeant  Pearce,  2ZA,  New 
York  Police  Department,  New  York; 


Cornell  University,  8XV,  W.  C.  Ballard, 
New  York;  South  Ohio  Radio  Associa- 
tion, Cincinnati,  Ohio;  H.  C.  Colburn, 
K1Y,  Victor,  Colo.;  Professor  A.  H. 
Ford,  9YA,  Iowa  City,  la.;  R.  W* 
Weitz,  9SK,  Des  Moines,  la.;  H.  H. 
Shotwell,  9EF,  Chicago,  111. ; Harmon 
Deal,  9NN,  Cape  Girardeau,  Mo.;  J.  M. 
Clayton,  5BV,  Little  Rock,  Ark. ; D.  R. 
Simmons,  5AX,  Shreveport,  La.;  O.  R. 
Terry,  9HQ,  Stoughton,  Wis. ; H.  W. 
Blagen,  7DJ,  Hoquiam,  Wash.;  R.  Hig- 
gy,  6DM,  Phoenix,  Ariz. ; W.  S.  Ezell, 
9YE,  Wichita,  Kas. 


In  Complimentary  Vein 

What  there  is  in  The  Wireless  Age  you  may  be  assured  you  can  rely  upon. 
It  is  in  a class  by  itself. — H.  M.  C.,  Maine . 


I am  very  much  pleased  with  your  magazine  and  find  many  useful  hints  that 
help  to  add  to  the  efficiency  and  looks  of  a station. — M.  E.  N.,  North  Dakota. 


Please  renew  my  subscription.  Please  send  the  Year  Book  and  “How  to  Pass 
U.  S.  Government  Wireless  License  Examinations'’  at  once , as  I NEED  them. — 
R.  B.,  Ohio . 


One  of  the  best,  if  not  the  best  magazine  dealing  with  radio,  that  is  pub- 
lished.— L.  E.  B.,  Montana. 


SPEAKING  OF  THE  N.  A.  W.  A. 


Those  Monthly  Service  Bulletins 
are  great. 

L.  Mason,  Minnesota. 


I am  delighted  with  my  equipment. 

N.  R.  Benoit,  Washington. 


I received  my  equipment  and  now  won- 
der why  I had  not  joined  the  N.  A.  W.  A. 
before. 

John  J.  Sullivan,  Rhode  Island. 

I am  very  proud  to  belong  to  the  Asso- 
ciation. Joseph  O'Connor,  Minnesota 


The  Monthly  Service  Bulletin  is 
excellent. 

Paul  J.  Rasmussen,  Wisconsin. 


The  pennant,  books  and  pin  are  worth 
more  than  the  price  I paid  for  them. 

Paul  G.  Singleton,  Indiana . 


WILSON  FLASHES  MESSAGE  TO  SAN  DIEGO 


President  Wilson,  on  January  26  sent 
the  first  wireless  message  from  Arling- 
ton to  the  new  naval  wireless  station  at 
San  Diego,  which  forges  another  link  in 
the  chain  of  radio  stations  connecting 
American  possessions  by  wireless  with 
Washington.  Greetings  were  flashed  by 
the  President  to  the  new  station,  and  an 
answering  message  was  almost  immedi- 
ately transmitted  from  San  Diego. 

The  new  San  Diego  station  will,  ac- 
cording to  published  plans,  permit  of 


direct  radio  communication  between  the 
Atlantic  and  Pacific  coasts,  and  will 
serve  as  a relay  station  for  transmission 
of  messages  from  Washington  to  the 
wireless  stations  at  Pearl  Harbor,  in 
Plawaii,  and  at  Cavite,  in  the  Philip- 
pines, which  are  now  in  course  of  con- 
struction. The  San  Diego  station  wilt 
be  able  to  communicate  directly  with 
wireless  stations  on  the  Panama  Canal 
and  in  Alaska. 
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A Song  of  Wireless 

Tah-daah-dah-dah,  the  king  am  I,  the  monarch  of  todayj 
O’er  earth  and  air  and  sea  and  sky,  I hold  unquestioned  sway 
My  Mercury-shaming  couriers  spring  up  from  every  clime, 

Turn  night  to  day,  and  laugh  away  the  threats  of  Father  Time. 
From  Eiffel’s  lofty  reaches, 

To  Poldhu’s  lonely  beaches, 

From  Sayville  down  to  Arlington,  across  to  Frisco  town, 

Honolulu,  Yokohama 
From  proud  old  Fujiyama 

To  Hong  Kong  and  Vienna,  men  do  homage  to  my  crown. 


m 


m 


Tah-daah-dah-dah,  the  superposed  gray  bulldogs  of  the  sea; 
Loose  triple-gun  damnation  at  a word  of  code  from  me. 

My  crackling  spark  gaps  guide  aloft  the  swooping  aeroplane. 
And  far  below,  with  decks  awash,  the  deadly  submarine, 
They  solve  the  ether’s  mystery 
They  write  the  page  of  history. 

And  when,  a thousand  miles  at  sea,  comes  sudden  grim  distress, 
Trim  liners  melt  their  funnels, 

Lazy  trampers  drown  their  gunnels, 

As  they  speed  “Four  bells,’’  in  answer  to  my  ringing  S.  O.  S. 


Tah-daah-dah-dah,  I tell  the  world  of  sorrow  and  of  mirth, 

With  Wall  Street  stock  quotations  flanked  by  news  of  death  and  birth, 
My  messages  are  broadcast — seek  not  a chosen  few, 

But  fall  alike  upon  the  ears  of  Christian,  Pagan,  Jew. 

I span  the  racing  oceans, 

Safe  from  their  wild  emotions, 

And  I flout  the  booming  breaker  as  he  rages  far  below  ; 

I join  the  hands  of  nations, 

In  firm,  newborn  relations; 

I unify  the  universe;  I’m  king — King  Radio. 


— V.  C.  Jewel  in  Leslie’s. 
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An  Idyl  of  KPH 

By  Edward  Walden 


HE  was  being  broken  in  for  the  third 
trick  at  KPH.  Everything  was 
new  and  interesting  and  he  listened  with 
close  attention  to  the  instructions  of  the 
regular  operator.  With  delightful  an- 
ticipation he  looked  forward  to  the  time 
when  he  would  be  alone  and  in  charge. 

The  hours  wore  away.  Press  was  fin- 
ished, the  trans- Pacific  boats  had  cleared 
and  as  he  sat  listening  in  with  the  other 
operator  his  mind  had  an  opportunity  to 
dwell  on  the  other  side  of  the  picture. 

A howling  southeaster  was  blowing, 
shaking  the  building  and  straining  the 
cables  which  held  it  on  the  hillside.  He 
began  to  think  that  perhaps  he  would  not 
fancy  being  alone  in  that  isolated  place 
in  the  dead  of  night.  When  he  thought 
of  that  long  black  box  in  the  little  back 
room  he  concluded  that  this  was  well 
named  the  “graveyard  watch.”  Why 
had  they  put  the  transformer  in  a case 
so  suggestive  of  our  last  and  final  habi- 
tation? He  could  not  get  it  out  of  his 
mind. 

Suddenly  he  was  startled  to  find  that 
he  was  alone.  Only  one  pair  of  phones 
was  connected  in  and  that  pair  was  on 
his  own  head.  Evidently  he  was  the  op- 
erator in  charge.  The  wind  had  sub- 
sided and  everything  was  still.  The  door 
to  the  little  back  room  was  open  and  the 
thought  of  that  long  black  box  came  to 
his  mind.  He  heard  the  cracking  of 
wood  and  knew  instinctively  that  a fig- 
ure was  emerging  from  the  transformer 
case.  A shuffling  sound,  a footstep  and 
an  aged  man  stood  in  the  doorway.  Re- 
assured by  his  harmless  appearance,  the 
young  operator  asked  him  what  business 
brought  him  to  the  station.  The  visitor 
pointed  to  the  phones  and  said : : 

“With  those  instruments,  you  hear  the 
signals  which  your  ears  cannot  discern, 
but  I have  a pair  of  glasses  which  will 


enable  your  eyes  to  see  the  sparks  as  they 
fly  through  spaed.” 

He  took  a pair  of  dark  colored  spec- 
tacles from  his  pocket  and  handing  them 
to  the  young  man  said : 

“Come  outside  and  put  them  on.” 

Stepping  out  into  the  clear  starlit 
night  the  operator  adjusted  the  glasses 
and  instantly  the  sky  was  filled  with 
balls  and  streaks  of  fire.  As  he  looked 
more  closely  he  observed  that  they  moved 
in  trains  in  different  directions.  There 
was  a brilliant  series  coming  over  Twin 
Peaks  from  the  north,  both  balls  and 
bars  looked  to  be  a foot  in  diameter  and 
followed  one  another  at  irregular  inters 
vals.  He  soon  realized  that  the  balls 
were  dots  and  the  bars  dashes  and  found 
that  he  could  read  them. 

He  spelled  out: 

“Don't  x JJC  msgs.  can  cpy  direct. 
KET” 

Turning  to  the  East,  the  plain  cov- 
ered by  Berkeley  and  Oakland  was  a 
series  of  small  spouting  craters.  He 
read  a few  of  them,  but  they  all  seemed 
the  same: 

“How  is  my  spark.  Where  «are  you 
located  pise.” 

Coming  over  the  Berkeley  hills  was  a 
scintillating  continuous  streak  of  pul- 
sating fire  which  he  could  make  nothing 
of.  The  old  man  noticed  his  perplexity 
and  handing  him  another  pair  of  glasses 
said : 

“Try  these.  The  alternations  are  too 
rapid  for  the  pair  you  have  on.”  The 
young  man  changed  the  glasses  and  saw 
the  continuous  streak  as  balls  and  bars 
connected  by  a hazy  arc.  He  read: 

“We  lsn  fer  u at  6 am — WGG” 

He  changed  the  glasses  again  and 
looking  South  was  confused  at  the  num- 
erous trains  of  flying  sparks.  He  tried 
to  read  them  and  this  is  what  he  got: 
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“Arrivals  Nera  at-50  lbs  cabin  coffee 
ten  cases  milk-clear  nw  1 48 — we  know 
you  are  brainless  or  you  would  not  in- 
terfere with  a commercial  station — ter- 
ribly lonely  without  you — two  gunners 
mates  second  class  ten  ordinary — 903 
miles  south — hatch  no  5 764  bags  coffee- 
ten  pound  boy — flag  fgyq,  drtw,  fynt, 
brqx,” — 

He  gave  it  up  and  turned  seaward.  A 
number  of  the  fiery  trains  from  the  West 
were  traveling  slowly ; evidently  their 
force  was  spent.  He  read  one,  “RAS  de 
JOC,”  just  before  it  dropped  into  the  sea. 


Looking  up  at  the  aerial  above  his 
head  he  found  it  curious  to  watch  the 
balls  and  bars  strike  the  wire  and  run 
down  the  leads  like  billiard  markers. 
Four  balls  followed  by  two  balls  now 
struck  the  aerial  but  instead  of  following 
the  leads  down,  they  clung  for  a moment 
then  dropped  on  his  head.  He  felt  him- 
self clutched  violently  by  the  arm  and 
the  voice  of  the  regular  operator  said 
with  a growl: 

“The  first  thing  to  learn  on  this  watch 
is  to  stay  awake.” 


ANOTHER  LETTER  TO  MR.  MARCONI 

Sir:  I am  intrested  in  the  makeing  of  a wireless  device  for  the  long 

distance  reading  of  books  and  papers  by  the  use  of  sound.  It  is  the  use  of 
the  echo  you  start  wuth  a voilin.  The  sound  of  the  voilin  will  throw  the 
sound  of  the  letters  to  the  voilinest  or  in  any  direction  that  you  wiish  to. 
That  is  take  letter  A.  The  letter  s sound  can  to  form  avocal  sound  of  the 
letter  and  can  be  made  to  its  so  that  crry  thrugh  awall.  The  volin  can  be 
made  to  form  the  sound  of  the  letters  and  the  sound  of  the  voilin  will  cary  the 
raeding  sound  of  them  as  long  as  them  as  long  of  the  voilin  will  cary.  I have 
found  that  a common  standard  size  of  print  will  throw  so  a common  standard 
size  of  print  will  throw  sound  to  the  distance  of  ten  miles  to  a locomotive 
whistle  where  I could  here  it  at  this  distance.  I have  this  faclty  pretty  well 
worker  in  I worked  with  the  \ise  of  a hanner  so  I could  read  a book  with  book 
closed  at  the  distanceof  a hundreds  of  yards.  How  to  get  this  device  worked 
and  made  with 'the  use  of  machenery.  It  is  a good  thing  for  the  long  distance 
spyinging  on  the  enemy.  One  could  discover  them  at  the  distance  of  at  least 
fivety  miles  and  all  that  they  knew.  In  an  airoplane  it  would  be  more  easy. 
This  thing  will  work  specially  good  a dark  nught  when  there  is  stormy 
weather.  I have  studied  this  thing  with  the  following  tipes  of  sound, 
steam  whistel,  locomotive  running,  heavy  machenry,  automobile,  street  car 
ponograph,  and  in  fact  all  types  of  soound,  it  might  possabe  to  make  sonding 
and  receiving  appuratus  for  the  use  of  electrisity,  the  use  of  heavy  gun  fire 
sound  could  be  made  use  of  preety  easy.  I can  spy  up  all  sorts  of  people 
on  both  s;des  of  a road  for  hall  with  a common  motorcycle  makeing  a recier 
with  sound  for  thes  porpous.  This  can  all  be  made  to  work  a return.  The 
sound  is  sent  by  the  echo  from  tyhe  surface  or  edge  of  thes  letters  of  the 
alfibet.  First  learn  to  throw  the  spoken  sound  of  the  letters  o of  the  alfibet. 
First  learn  to  throw  the  spoken  sound  of  the  letter  a sound  reflect.  The 
idea  is  use  the  echo  for  this.  With  a fiddle  you  can  go  through  any 
book  with  a fiddle  and  it  will  you  wall  want  find  out  about  this  method 
of  discovery.  It  is  possed  with  the  edge  of  a pace  of  cards  to  discover  all 
that  is  in  the  pack  of  cards.  It  is  pssable  to  get  any  sort  of  a sound  or 
ecow  return  one  experiment  that  I tried  was  the  efect  of  an  automobile  sound 
thrown  to  a twig  the  automobilest  able  to  get  a complet  return  from  the 
book  to  the  automobeilest  and  haveing  no  sight  of  the  book. 

Another  way  is  to  wacth  to  spy  with.  A wacth  will  go  thruh  any  kind  ot 
a book.  A man  could  go  throuh  your  premisis  and  get  ahold  of  every 
thing  that  you  had  on  them  and  you  never  find  it  out.  In  this  way 
forign  spy  trains  himself  to  find  out  every  thing  that  is  around  him.  This 
sound  is  a good  thing  as  it  tells  you  the  principil  of  the  thing. 
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With  the  Amateurs 


Louis  Falconi’s  station  at  Fort  Stanton,  New  Mexico 


On  this  page  is  shown  a photograph 
of  the  receiving  apparatus  and  experi- 
mental undamped  arc  transmitter  of 
Louis  Falconi  at  Fort  Stanton,  New 
Mexico.  The  receiving  apparatus  is  the 
regular  type  of  Armstrong  circuit  and 
has  given  good  results  despite  the  un- 
favorable conditions  of  the  surrounding 
country  which  is  extremely  mountainous. 
German  stations  can  be  heard  during  the 
daytime  and  NAA  has  been  read  forty 
feet  from  the  phones  with  no  other  ap- 
paratus except  that  shown  in  the  photo- 
graph. The  undamped  transmitter  is  de- 
signed for  experiments  in  wireless  tele- 
phony and  radiates  about  forty  watts. 


The  recently-elected  president,  vice- 
president,  secretary  and  treasurer  of  the 
Fort  Wayne  (IncT)  Radio  Association 
re  respectively  Messrs.  Carter,  Paruin, 


De  Witt  W.  May  and  Hall.  Correspond- 
ence and  exchange  of  ideas  with  other 
clubs  will  be  welcomed.  The  address  of 
Secretary  May  is  3021  Hoagland  Ave- 
nue, Fort  Wayne. 


Frank  A.  Caswell  of  21  DeKalb 
Street,  Dayton,  Ohio,  is  ambitious  to 
have  the  Efficiency  Radio  Club  of  Day- 
ton  continue  its  activities.  He  would 
also  like  to  get  in  touch  with  those  in- 
terested in  the  formation  of  a signal 
corps. 


Kenneth  Husson,  a wireless  amateur, 
accidentally  shot  and  killed  himself  with 
a pistol  on  January  23  at  his  home  in 
Hollis  Court  Boulevard,  Borough  of 
Queens,  New  York  City.  He  was  six- 
teen years  old. 
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Members  of  the  Albany  (N.  Y.) 
Radio  Club  recently  listened  to  an  ad- 
dress by  Ensign  Philip  F.  Hambsch  on 
the  plan  of  the  Navy  Department  to  en- 
roll amateur  wireless  operators  as  a re- 
serve corps  for  use  in  war. 


Ernest  Ruhlman,  secretary  of  the 
Peninsula  Radio  Club,  delivered  an  ad- 
dress to  the  members  of  that  organiza- 
tion at  a meeting  held  recently  in  the 
Bayonne  (N;  J.)  Y.  M.  C.  A.,  Meetings 
of  the  Club  will  be  held  every  Monday 
evening. 


held  recently.  After  a general  discus- 
sion of  radio  telegraphy  a few  laws  were 
passed,  one,  that  meetings  should  begin 
at  half  past  seven  o’clock  in  the  evening 
instead  of  at  eight,  and  another  that  in 
the  future  general  discussion  of  radio 
telegraphy  should  not  exceed  one  hour. 


Amateurs  on  Cape  Cod  have  formed 
the  Cape  Cod  Wireless  Club,  its  head- 
quarters at  present  being  located  at  the 
home  of  William  Chapman  at  Dennis 
Port,  Mass.  The  Club  is  desirous  of 
getting  in  communication  with  other 


Kent  brothers'  station  at  De  Witt , Iowa 


The  Clarke  County  Radio  Association 
has  been  organized  in  Vancouver,  Wash. 
It  has  three  divisions  of  membership: 
full  members  who  are  able  to  receive 
messages  in  the  continental  code  at  the 
rate  of  five  words  a minute;  honorary 
members  able  to  receive  twelve  words  a 
minute,  and  students.  The  officers  of 
the  Association  are: 

President,  J.  O.  Dawson;  secretary 
and  treasurer,  John  Hertz;  chief  oper- 
ator, Louis  R.  Devine. 


The  twenty-eighth  meeting  of  the 
Radio  Club  of  Marlboro,  Mass.,  was 


amateur  organizations.  Letters  should 
be  addressed  to  William  Chapman  at  14 
Follen  Street,  Boston,  Mass. 


The  Terre  Haute  (Ind.)  Radio  Club 
is  a new  organization  of  wireless  ama- 
teurs. 


A movement  is  on  foot  to  organize 
a wireless  club  among  the  amateurs  of 
New  York  City  living  in  the  vicinity  of 
East  Eighteenth  Street.  J.  Schanz,  Jr., 
of  230  East  Eighteenth  Street  is  one  of 
those  interested  in  the  proposed  organi- 
zation. 
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The  Lowell  (Mass.)  Radio  Club  was 
organized  on  January  6 at  a meeting  held 
at  the  home  of  Everett  Taylor,  156  Win- 
throp  Avenue.  The  following  officers 
were  elected: 

President,  Everett  E.  Taylor;  vice- 
president,  Wilder  A.  Fernald;  secretary, 
William  H.  Carney;  treasurer,  Caleb  F. 
Rogers.  Charles  H.  Me  Masters,  David 
H.  Hanson,  Warren  R.  Entwistle,  El- 
mer A.  Scott  and  Franklin  S.  Coppen 
were  elected  associate  directors.  Cor- 
respondence with  other  clubs  is  invited. 
It  should  be  addressed  to  the  Lowell 
Radio  Club,  Lowell,  Mass. 


Ames,  la.,  has  a radio  club.  The  of- 
ficers are: 

President,  Hollis  K.  Sels;  vice-presi- 
dent, Professor  C.  A.  Wright;  secretar> 
and  treasurer,  Ralph  Blakeslee. 


At  a regular  monthly  meeting  of  the 
Puget  Sound  Wireless  Association  held 
in  the  Y.  M.  C.  A.  at  Seattle,  the  fol- 
lowing officers  were  elected: 

President,  Vincent  I.  Kraft ; vice- 
president,  O.  S.  Van  Olinda;  treasurer, 
Charles  E.  Williams;  secretary,  Ernest 
F.  Goodner.  The  “Measurement  of 


Capacities”  was  the  title  of  a paper  pre- 
sented by  Philip  D.  Naugle. 


The  New  Haven  (Conn.)  Radio  As- 
sociation has  elected  the  following  of- 
ficers : 

President,  W.  F.  C.  Hertz ; vice- 
president,  R.  Merwin;  secretary,  R.  H. 
Campbell;  treasurer,  A.  P.  Seeley.  The 
Club  meets  every  Tuesday  evening  in  its 
home  in  the  Y.  M.  C.  A.  building.  Com- 
munications should  be  addressed  to  the 
secretary  at  365  Edgewood  Avenue,  New 
Haven.  • 


Several  interesting  talks  interspersed 
with  musical  selections,  made  up  an  en- 
joyable program  at  a banquet  held  by 
the  Louisville  (Ry.)  Radio  Club  at  the 
Tyler  Hotel. 

Thirty  members  of  the  Club,  which 
was  formed  less  than  a year  ago,  attend- 
ed the  banquet  and  voted  to  make  it  an 
annual  event  hereafter. 

The  principal  address  was  made  by 
Professor  Warwick  M.  Anderson,  of  the 
University  of  Louisville,  whose  subject 
was  “Wireless  Observations  Made  on 
the  Civilian  Naval  Cruise  Las±  Sum- 

__  __  it 


READY  TO  TEST  HAMMOND  TORPEDO 


John  Hays  Hammond,  Jr.,  has  an- 
nounced that  he  will  turn  over  to  the 
Government  his  wireless  controlled  tor- 
pedo whenever  the  Government  sfiall  de- 
sire it. 

Last  August  a board  of  officers,  con- 
sisting of  Major  General  Leonard  Wood, 
of  the  army;  Captain  John  A.  Hooge- 
werff  and  Commander  David  W.  Todd, 
of  the  nayy;  Lieutenant  Colonel  George 
O.  Squier,  signal  corps;  Lientenant  Jo- 
seph V.  Ogan,  of  the  navy,  and  Captain 
Fulton  Q.  C.  Gardner,  coast  artillery 
corps,  was  appointed  for  the  purpose  of 
witnessing  and  reporting  upon  certain 
demonstrations  and  tests  of  the  torpedo. 

The  first  meeting  of  the  board  was 
held  recently  when  it  was  decided  to  ad- 
vise Mr.  Hammond  that  the  board  was 
ready  to  observe  what  he  had  to  demon- 
strate. The  aviation  authorities  of  the 


army  have  been  co-operating  with  Mr. 
Hammond  in  obtaining  a suitable  and 
properly  equipped  airplane  for  use  in 
connection  with  the  demonstrations. 


HIGH-POWER  STATION  ASKED 
FOR  PORTO  RICO 

Secretary  Daniels  has  asked  Congress 
for  an  appropriation  for  a high-power 
wireless  station  in  Porto  Rico.  Mr. 
Daniels  said  the  island  is  of  “extreme 
strategic  importance  in  connection  with 
fleet  operations,  owing  to  its  location, 
and  with  a protected  high-power  wireless 
station,  communication  would  be  insured 
with  the  fleet,  with  Europe  and  South 
America  to  a greater  degree  than  by  any 
other  means.” 
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Faults  of  Amateurs  and  Suggestions 
forjlmprovements 

By  W.  A.  PARKS 


JUST  as  the  ambitious  amateur  is 
constantly  striving  to  improve  his 
apparatus  in  order  that  he  may  obtain 
better  results,  so  should  he  strive  to 
acquire  more  skill  in  operating.  By 
this  I do  not  mean  simply  the  ability 
to  send  and  receive  rapidly,  and  with 
proper  formation  of  the  characters  of 
the  code ; that  is  important,  but  it  is  by 
no  means  all-consequential. 

A few  words  regarding  the  consider- 
ation that  amateurs  should  accord  one 
another  deserve  a place  here,  it  seems 
to  me.  If  two  operators  exchanging  their 
nightly  “How  are  you?”  and  “How  is 
my  spark?”  are  interrupted  by  someone 
who  really  has  something  to  say,  they 
should  stand  by  until  he  has  finished 
instead  of  harboring  resentment. 

Much  interference  is  frequently  due 
to  the  waste  of  time  in  sending  long 
calls  for  some  amateur  perhaps  two 
blocks  distant  from  the  station  trans- 
mitting. One  call  is  sufficient  in  such 
cases.  Added  to  this  waste  of  time  is 
the  ridiculous  practice  of  making 

5 's,  io  r r r’s  and  15 

k’s  during  each  part  of  the  message. 
Display  of  this  fault  is  unmistakable 
proof  that  an  unskilled  operator  is  at 
the  key. 

Many  amateurs  are  also  accustomed 
to  holding  down  their  keys  for  minutes 
at  a time  and  neglecting  to  listen  in  to 
find  out  if  anyone  is  qrw.  There  are 
few  of  us,  indeed,  who  cannot  find  time 
to  tune  our  sets  either  in  the  morning 
or  afternoon,  when  we  will  cause  no 
qrm  with  other  amateurs. 

Too  much  speed  is  worse  than 
draggy  sending.  Never  send  more  than 
twenty  or  twenty-five  words  a minute 


unless  you  have  confidence  in  your 
ability,  and  that  of  the  receiving  oper- 
ator to  handle  messages  at  that  speed. 

This  article  would  not  be  complete 
unless  I directed  attention  to  the  prac- 
tice of  calling  a station  as  soon  as  it  is 
heard,  although  the  operator  at  the  sta- 
tion in  question  has  just  called  some- 
one else.  This  practice  is  impolite  to 
say  the  least.  Another  example  of 
what  not  to  do  along  the  same  lines  is 
the  habit  of  calling  without  first  listen- 
ing in  to  find  out  if  anyone  is  working. 

When  abbreviations  are  employed 
the  qr’s  qs’s  should  be  used  in  all  cases. 
There  are  other  abbreviations  in  gen- 
eral use  among  amateurs.  Many  of 
these  are  from  the  Phillips  Code. 
Some  follow  : 

abt,  bi,  clr,  cud,  cul,  ga,  gb,  gg,  gm, 
gn,  gv,  hr,  hw,  min,  msg,  nw,  pwr,  r, 
rt,  sed,  ses,  sigs,  spk,  tks,  tmw,  tnx,  tt, 
u,  ur,  wd-s,  wr,  wt. 

It  should  be  understood  that  the 
writer  makes  no  claim  to  being  an  in- 
fallible authority  on  the  subject  dis- 
cussed in  this  article.  He  has,  how- 
ever, been  an  amateur  for  several 
years  and  has  had  opportunity  to  ob- 
serve considerable  transmitting  and  re- 
ceiving. It  is  on  this  experience  that 
he  bases  his  statements  and  sugges- 
tions. 


MEDAL  FOR  PROFESSOR  PUPIN 

At  the  fourth  annual  convention  and 
dinner  of  the  National  Institute  of  So- 
cial Science  held  in  New  York  City,  a 
medal  was  awarded  to  Professor  Michael 
I.  Pupin  for  his  work  in  wireless  teleg- 
raphy and  the  long  distance  telephone 
system. 
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The  War’s  Wireless  Record 


N'  O sooner  did  the  crisis  between 
this  country  and  Germany  oc- 
cur, than  the  United  States  Gov- 
ernment at  once  took  possession  of 
the  Sayville  wireless  plant  at  Say- 
ville,  L.  I.,  which  is  controlled  by  Ger- 
man interests.  On  orders  telephoned 
from  Washington  on  February  4th, 
Lieutenant  D.  S.  Lindsay,  U.S.N., 
commanding  the  detachment  of  ma- 
rines and  bluejackets  in  charge  of  the 
station,  discharged  from  employment 
twelve  Germans  who  have  been  at 
work  there  since  the  Navy  Department 
assumed  control  of  the  station. 

On  the  night  of  the  same  day  four 
wireless  operators  went  on  duty  at 
police  headquarters — probably  to  re- 
main there  indefinitely.  With  its  wire- 
less apparatus,  the  Police  Department 
will  keep  in  constant  touch  with  naval 
and  army  stations. 

Rear  Admiral  William  S.  Benson, 
Chief  of  the  Bureau  of  Operations  in 
Washington,  the  next  day  sent'  by 
cable  and  wireless  to  all  American 
naval  commanders  a specific  set  of  in- 
structions covering  the  actions  they 
are  to  take  in  difficult  situations.  The 
exigencies  specified  and  the  action  to 
be  taken  in  each  case  were  contained  in 
confidential  code  messages. 

Wireless  messages  sent  out  on  Feb- 
ruary 7th,  by  the  Standard  Oil  Com- 
pany of  New  Jersey,  recalled  such  of 
its  vessels  as  would  have  to  pass 
through  the  “barred  zone”  established 
by  Germany  in.  order  to  reach  their 
destinations.  As  a result  the  tankships 
Communipaw  and  Pioneer  put  back  to 
the  port  of  New  York.  The  company 
has  a fleet  of  about  forty  ships,  twelve 
of  which  are  in  the  Atlantic  service, 
and  others  are  expected  to  return  to 
their  ports  in  obedience  to  the  wireless 
orders. 

The  presence  of  German  raiders  in 
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the  North  Atlantic  caused  consider- 
able anxiety  to  the  skippers  of  trans- 
Atlantic  liners  and  freighters.  Passen- 
gers arriving  on  the  French  liner 
Espagne,  on  January  4th,  from  Bor- 
deaux, told  of  seeing  a ship  corre- 
sponding to  the  raider’s  description  in 
the  Bay  of  Biscay,  while  incoming 
travellers  on  the  Tuscania,  of  the  An- 
chor Line,  told  of  making  a wide  de- 
tour south  to  avoid  regular  shipping 
lanes. 

Ten  days  later  Captain  Bullen 
brought  the  British  steamer  Herschel 
into  Boston  from  Cardiff,  Wales,  hav- 
ing safely  traversed  the  German  sub- 
marine zone  off  the  Irish  coast.  Warn- 
ings of  the  presence  of  submarines  in 
the  trans-Atlantic  steamer  lane 
reached  Captain  Bullen  at  Cardiff,  and 
he  fitted  up  a dummy  wooden  cannon, 
fashioned  from  a spar  and  equipped 
with  smoke  bombs  and  detonating 
caps.  Upon  receiving  additional  radio 
warnings  after  sailing,  Captain  Bullen 
ordered  the  after  deck  cleared  for  ac- 
tion, and  the  “gun”  was  mounted  and 
manned,  to  convey  the  impression  that 
the  crew  was  engaged  in  target  prac- 
tice, and  thus  frighten  off  U-boats. 

About  a week  afterward  fast  cruisers 
of  the  Allies  in  the  Atlantic  threw  out 
an  immense  net  for  a German  raider, 
then  believed  to  be  the  Moewe  or  a sis- 
ter ship,  which  sank  or  captured  a 
score  of  allied  and  neutral  merchant- 
men between  December  12th  and  Jan- 
uary 10  in  the  Atlantic.  Reports  from 
Norfolk  said  that  wireless  messages 
picked  up  from  ships  indicated  that 
the  commerce  destroyer,  after  her  ex- 
ploits in  southern  waters,  was  headed 
north,  obviously  to  operate  in  the  more 
frequented  trans-Atlantic  shipping 
lanes.  She  was  then  thought  to  be 
about  1,500  miles  south  of  Cape  Henry, 
according  to  the  wireless  talk  of  Bri- 
tish captains  on  the  Atlantic, 
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Some  Recommendations  for  Im- 
proved Amateur  Legislation 

By  9XB 

National  Chief  of  Relay  Communications . 

National  Amateur  Wireless  Association 


AFTER  a thorough  study  of  the  bill 
to  regulate  wireless  communica- 
tion, which  was  approved  by  Congress 
August  13,  1912,  I have  set  down  on 
paper  the  suggestions  and  ideas  regard- 
ing legislation  for  amateurs  contained  in 
this  article.  The  remedy  for  improving 
conditions,  I believe,  lies  in  the  utiliza- 
tion of  my  arguments  to  present  the  sub- 
ject in  its  true  light  with  the  object  of 
obtaining  sufficient  support  to  introduce 
into  the  legislature  of  each  state  a bill 
to  control  its  amateur  stations. 

It  is  provided  in  the  Constitution  of 
the  United  States  that  Congress  shall 
have  power  to  regulate  commerce  with 
foreign  nations  and  among  the  several 
states,  and  with  the  Indian  tribes.  Re- 
laying for  pleasure  or  glory  is  certainly 
not  commerce  in  any  sense  of  the  word. 
Why  should  any  restrictions  be  placed 
on  the  operation  of  an  amateur  station 
with  the  exception  of  a license,  wave- 
length and  QRM  penalty?  An  inspec- 
tion of  an  amateur  station  is  surely  not 
up  to  the  United  States  Government,  it 
is  a state  right  and  the  only  condition  of 
obtaining  a license  from  the  Govern- 
ment should  be  that  the  operator  is  an 
American,  and  that  no  wave-length 
greater  than  200  meters  be  used.  The 
discussion  about  decrement  is  useless, 
so  far  as  amateur  stations  are  concerned. 
The  grading  of  licenses  by  the  Govern- 
ment is  usurpation  of  the  state  right  and 
nothing  should  be  needed  from  the  Gov- 
ernment other  than  a permit  to  operate 
an  amateur  station. 

I concede  the  right  of  Congress  to 
license  and  tax,  if  necessary,  but  I can- 
not escape  the  conclusion  that  a mistake 
has  been  made  in  regulating  the  use  of 
amateur  stations.  An  amateur  wireless 
station  is  looked  upon  as  a means  of  edu- 


cation, or  amusement,  as  the  case  may 
be  and  even  if  its  signals  are  heard  in 
another  state,  no  regulation  by  Congress 
is  needed. 

I suggest  that  a Government  License 
should,  in  no  circumstances,  be  granted 
until  the  conditions  of  the  state  are  first 
met.  Few,  if  any,  amateur  stations  are 
inspected  by  the  state  electrical  inspec- 
tors. Why?  Because  the  states  have 
not  been  educated  up  to  the  fact  that 
their  jurisdiction  covers  the  inspection 
and  proper  operation  of  that  station. 
The  Government  issues  a license  to  sa- 
loons, but  does  not  attempt  to  control 
them,  because  this  power  belongs  to  the 
state.  Congress  admits  it  has  no  au- 
thority over  a wireless  message  between 
points  in  the  same  state.  I contend  that 
it  should  have  no  authority  over  any 
amateur  wireless  message  sent  to  any 
state. 

The  amateur  should  strive  for  a 
proper  state  regulation  as  to  hours  of 
transmission  for  clubs  engaged  in  more 
serious  work,  a division  of  time  for 
spark  coil  operators  without  licenses 
and  a special  time  for  sending  for  in- 
dividuals who  are  not  engaged  in  any 
particular  work,  but  are  merely  amusing 
themselves.  They  should  aim  also  for 
a curtailment  of  the  privileges  extended 
to  amateurs  who  send  sporting  news  and 
crop  conditions  without  exercise  of  good 
judgment. 

The  practical  way  to  better  conditions 
is  to  have  one  bill  prepared  and  present 
a copy  of  it  to  all  the  legislatures  of  the 
various  states.  By  appointing  one  cap- 
tain of  the  QRM  League  in  each  state 
of  the  Union,  who  will  appoint  three 
lieutenants,  each  of  whom  will  appoint 
five  helpers  the  movement  has  been  start- 
ed. These  helpers  will  gather  the  opin- 
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ions  from  their  neighborhood,  forward 
them  to  their  respective  lieutenants,  who, 
in  turn,  will  condense  these  opinions  and 
forward  them  to  their  captain,  he,  in 
turn  will  either  O.  K.  or  change  them 
and  forward  them  to  the  zone  manager 
for  that  territory.  There  will  be  as  many 
zone  managers  as  there  are  radio  inspec- 
tion divisions. 

By  this  means  it  will  be  possible  to 
get  the  best  opinions  from  the  leading 
amateurs  of  the  country,  condense  them 
and  arrive  at  a working  basis  for  the 
framing  of  a bill  to  be  presented  to  the 
legislatures  of  the  various  states.  Many 
of  the  states  are  already  organized.  An- 
other thing,  we  want  to  have  your  opin- 
ion concerning,  is  about  State  Inspection 
of  Amateur  Stations. 

The  Q.  R.  M.  League  would  also  like 
to  obtain  the  opinion  of  amateurs  re- 


garding state  inspection  of  amateur  sta- 
tions. It  would  be  best  to  have  all  sta- 
tions wired  properly  and  with  due  re- 
gard to  life  and  property.  The  electri- 
cal world  would  never  have  made  the 
progress  it  has  if  there  had  not  been 
some  regulation  about  wiring.  Send 
your  comments  to  the  helper  of  the  Q. 
R.  M.  League  in  your  district,  whose 
name  will  be  published  shortly  in  this 
magazine. 

In  the  relays  that  have  been  conduct- 
ed under  the  supervision  of  ' the  writer, 
the  governors  and  mayors  of  the  various 
states  were  first  made  figures  i n the 
events.  Then  the  nominated  president 
was  brought  into  relay  and  it  was  dem- 
onstrated to  President  Wilson  what 
could  be  done  in  the  way  of  getting  sig- 
natures to  a M.  S.  G.  The  amateurs 
should  use  the  same  amount  of  energy' 
in  seeking  improved  legislation. 


New  Aeroplane  Receiving  Set 


Dr.  R.  O.  Shelton,  of  San  Diego,  Cal., 
sends  in  an  interesting  description  of 
a receiving  set  constructed  by  him,  with 
various  devices  of  his  own,  which  he  has 
been  using  in  the  wireless  aeroplane  ex- 
periments that  are  being  conducted  by 
him  and  Captain  Culver.  His  letter  is 
in  part  as  follows  : 

“In  your  November  issue  of  The 
Wireless  Age,  under  the  heading  of 
‘New  record  for  aeroplane  transmission" 
you  have  reported  some  of  the  experi- 
ments which  Capt.  Culver  and  myself 
have  been  conducting  for  some  time. 
The  last  flight  was  made  last  week,  and 
I was  able  to  read  him  in  the  machine  at 
a distance  of  140  miles,  when  an  oil  lead 
on  the  machine  was  broken,  forcing  them 
to  return  to  Martin  field  at  Lps  Angeles 
for  repairs. 

“It  might  be  of  interest  to  you  to 
know  the  aeroplane  was  equipped  with 
a 54"k.w.  army  field  set,  60  ft.  aerial  on 
the  upper  plane  and  a 300- ft.  trailing 
counterpoise.  The  aerial  circuit  had  to 
further  be  loaded,  besides  the  oscillation 
transformer  to  get  a little  over  200 
meter  wave.  A much  longer  aerial  is 


required  to*  get  the  wave  with  no  ground. 

“The  receiving  set  was  constructed  by 
myself  and  consists  of  aerial  120  ft. 
long,  ’75  ft.  high,  lead-in  and  ground  130 
ft.  with  series  condenser;  small  receiv- 
ing transformer;  amplifying  phones; 
two  step  audion.  The  hook-up  in  the 
audions  is  of  my  own  device,  and  gives 
better  results  than  the  best  Armstrong. 
It  is  simple,  easily  tuned,  requires  only 
a grid  loading  coil,  and,  contrary  to  the 
Armstrong  hook-up,  works  as  good  on 
the  200-meter  wave  as  on  higher  ones. 
It  tunes  arc  or  spark  with  no  change  in 
the  circuit  other  than  tuning.  I am  per- 
fecting the  hook-up  and  when  finished 
will  give  it  out  to  the  amateurs  in  gen- 
eral. I am  able  with  the  above  set  to 
read  the  German  stations.  Other  sta- 
tions in  proportion.  Common  occur- 
rence to  hear  6-SH  at  Stockton,  Cal., 
and  talk  with  6-AJC  at  Long  Beach — 
90  miles  distant — who  uses  a small  coil 
and  a 6-60  storage  battery  for  power.  I 
have  heard  over  100  stations  nqrth  of 
here  from  90  to  over  .500  miles.  And  all 
with  the  QRM  of  NPL  which  is  less 
than  5 miles  distant.” 
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New  York  Signal  Corps  in  the  Field 


What  Company 
A,  the  Wireless 
Section,  Achieved 
on  the  Texas 
Border 


Captain  Robert 
W.  Maloney’s  Ac- 
count of  the  Ex- 
periences of  His 
Command 


Photo,  by  C.  H.  Johnson 

New  York's  crack  wireless  company  on  the 

march 


THE  First  Battalion,  Signal  Corps, 
of  New  York,  during  its  recent 
stay  on  the  Texas  border  over  a period 
of  mor'e  than  five  months  with  the  New 
York  Division,  won  a splendid  record 
for  itself.  In  the  words  of  Major  Wil- 
liam H.  Hallahan,  the  battalion's  com- 
mander, the  men  of  his  outfit  were  the 
most  fit  of  any  of  the  National  Guard 
commands  that  went  to  the  border. 
“Every  man  made  good,”  said  the 
Major.  “We  were  ready  to  go  ahead 
with  our  work  the  minute  we  reached 
McAllen,  and  the  manner  in  which  we 
handled  the  communications  for  the  reg- 
ular army  as  well  as  for  the  various 
State  divisions  won  praise  from  the 
army  officers.  We  ran  telephone  lines 
to  the  most  distant  outposts,  and  made 
our  wirelesss  outfits,  good  ordinarily  for 
thirty-mile  radius,  communicate  with 
Fort  Sam  Houston,  240  miles  distant.” 
Public  comment  was  made  on  the  fact 
that  the  Signal  Corps  was  the  first  or- 
ganization to  return  from  the  border 
without  voicing  complaints  of  having 
been  held  there  too  long  and  without  cir- 
culating stories  of  having  experienced 
unnecessary  hardships.  The  men  returned 
in  the  best  of  physical  condition  and 
almost  to  a man  agreed  that  their  ex- 
perience on  the  border  had  been  both 
pleasant  and  profitable. 


As  a matter  of  fact,  the  men  had  no 
time  to  become  discontented.  During  the 
five  months  they  were  in  Texas,  they 
erected  more  than  500  miles  of  telephone 
and  telegraph  wires,  besides  establishing 
several  radio  stations.  They  patrolled 
along  a line  of  practically  seventy-five 
miles,  and  did  it  as  efficiently  as  a regu- 
lar army  organization  could  possibl) 
have  done  it. 

The  radio  company  of  the  battalion 
it  is  understood,  carried  off  most  of  the 
honors  of  the  occasion.  The  crack  wire- 
less section  of  the  Signal  Corps  is 
Company  A,  of  which  Captain  Robert 
W.  Maloney  is  in  command.  Captain 
Maloney  has  given  an  entertaining  ac- 
count of  the  experiences  that  beset  the 
wireless  men  of  the  Signal  Corps  /on 
their  arrival  at  the  Texas  border,  the 
difficulties  with  their  equipment,  the  im- 
provements they  instituted  and  how 
achievement  triumphed  over  the  handi- 
caps of  unfavorable  weather  and  obso- 
lete wireless  outfits.  The  J^-k.w.  set 
with  which  the  Signal  Corps  of  the  Na- 
tional Guard  was  provided  was  found 
unsuitable  for  the  work  that  was  to  be 
done,  it  having  insufficient  power  to 
work  for  the  distances  that  had  to  be 
covered,  but  as  rapidly  as  possible  the 
men  of  the  Signal  Corps  were  provided 
with  the  far  superior  1915  pack  set  in 
use  by  the  regular  Army. 
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“The  Army,”  said  Captain  Maloney, 
“has  its  regular  system  of  5 and  10-k.w. 
stations  running  across  the  country,  at 
Fort  Sam  Houston  and  various  other 
Army  posts.  These  are  permanent 
stations  and  not  stations  that  can 
be  taken  around  in  military  opera- 
tions. The  regular  Army  troops  are  pro- 
vided with  the  1915  J4~k-W-  inclosed 
gear  type  generator  and  the  new  1915 
pack  set,  loaded  on  pack  mules.  They 

are  equipped  with 

45— foot  masts,  a 
hollow  spar  mast, 
jointed  like  a fishing 
pole.  In  addition  the 
regular  Army  has  a 
i-k.w.  wagon  set 
and  a 2-k.w.  auto 
tractor  set. 

“The  Nation- 
al Guard's  wireless 
equipment  was  to  a 
large  extent  obsolete 
when  we  went  to 
the  border.  It  had 
no  wagon  or  tractor 
sets  and  our  com- 
pany and  others 
were  equipped  with 
old  style  %- k.w. 

500  cycle  1912  sets, 
with  exposed  gears. 

This  was  in  general 
the  equipment.  We 
got  down  to  the  bor- 
der in  July  and 
found  ourselves  in 
the  midst  of  a 
stormy  and  rainy 
season.  Our  expe- 
riences showed  that 
the  y%- k.w.  set  was 
practically  worthless,  so  far  as  possessing 
sufficient  power  to  work  for  any  distance 
or  overcome  any  slight  static.  The  receiv- 
ing set  was  not  very  serviceable.  But 
as  rapidly  as  the  Government  could 
get  them  out,  we  were  provided 
with  the  1915  sets  and  by  the  time  of 
our  return,  we  were  equipped  with  four 
of  the  1915  pack  sets.  This  is  really  a 
most  remarkable  set.  The  generator  is 
entirely  inclosed  in  an  aluminum  case 
and  the  gears  run  in  oil.  This  is  a great 


advantage  as  it  prevents  the  alkali  dust 
from  running  into  the  gears,  as  happened 
with  the  old  1912  set.  With  the  latter  we 
were  lucky  to  obtain  ij4  amperes,  while 
with  the  new  set,  with  the  same  amount 
of  muscular  exertion,  we  could  run  it 
up  to  2l/s  or  3 amperes.  'The  receiving 
set  was  also  far  superior  to  that  of  the 
1912  outfit.  It  has  an  oscillation  trans- 
former with  a triple  folding  helix 
and  the  tuning  coils  are  much  larg- 
er and  get  a far  greater  range.  It  is  also 
__  equipped  with  the 

1 new  Baldwin  'phones 
and  a silicon  de- 
tector. 

“We  found  down 
there  that  the  or- 
dinary radio  mast, 
45  feet  in  height, 
was  too  short  to  en- 
able us  to  get  good 
results/  In  order  to 
send  any  great  dis- 
tances, we  were  ob- 
liged to  increase  the 
height  to  about  70 
feet,  using  extra  sec- 
tions of  mast.  The 
antenna  consisted  of 
four  loosely  braided 
bronze  wire  strands, 
each  consisting  of 
three  wires.  These 
were  subdivided  for 
the  purpose  of 
creating  an  umbrella 
type  of  aerial  into 
twelve  single 
strands.  We  also 
doubled  the  counter- 
poise by  using 
two  counterpoises 
hooked  together.  As  a result  of  these 
changes  we  found  that  the  receiving 
qualities  of  the  set  were  wonderfully 
increased  as  well  as  the  sending  power. 

“With  this  little  *4-k.w.  set  the  New 
York  Signal  Corps  from  September  until 
the  end  of  December  handled  all  of  the 
Government  business  between  San  An- 
tonio and  McAllen,  Texas,  which  came 
through  for  the  Sixth  Division  (New 
York).  In  other  words,  this  little  *4- 
k.w.  working  with  a 10-k.w.  set  at  Fort 


Photo,  by  C.  H.  Johnson . 

Field  wireless  , station  in  operation , with 
power  for  transmission  of  messages 
being  supplied  by  hand  generator 


Digitized  by  Google 


438 


THE  WIRELESS  AGE 


March,  1917 


Sam  Houston,  handled  all  the  business 
over  a distance  of  nearly  300  miles.  Not 
only  was  official  business  handled,  but 
time  signals  were  all  taken  from  Wash- 
ington, the  regular  press  reports  received 
from  Key  West  and  the  daily  press  bul- 
letins published.  The  World  Series  was 
reported  and  on  Election  night,  receiv- 
ing the  returns  by  radio  from  Fort  Sam 
Houston,  we.  were  able  to  beat  the  com- 
mercial wire  telegraph  by  several  hours. 
In  ordinary  quick  field  work  we  had  no 
trouble  at  all,  making  communications 
over  distances  of  forty  to  fifty  miles. 

“What  the  Army  is  trying  to  get  is  a 
light  weight  set,  highly  mobile,  which  can 
be  assembled  and'  set  up  rapidly,  and  of 
a sufficient  power  to  cover  reasonable 
distances  without  danger  of  interruption 
or  interference  either  by  light  static  con- 
ditions or  by  other  light  sets. 

“It  might  be  well  to  remark,”  added 
Captain  Maloney,  “that  merely  because 
a man  is  an  operator,  does  not  make  hftn 
a Signal  Corps  man.  He  must  under- 
stands horses  and  mules,  and  has  to 
know  how  to  pack  an  A P A R A J O. 
He  must  understand  visual  signalling  and 
should  know  lineman  work.  During  our 
presence  at  the  border  we  built  three 
complete  camp  telephone  systems  with 
about  30,000  feet  of  twisted  wire  each 
and  rebuilt  about  100  miles  of  telegraph 
lines,  besides  erecting  buildings  to  put 
our  central  stations,  etc.,  in.” 

One  of  the  detachments  of  the  bat- 
talion had  an  amusing  experience,  dur- 
ing which  it  displayed  its  resourceful- 
ness by  sending  messages  over  a barbed 
wire  fence.  The  detachment  was  sta- 
tioned Hear  Hidalgo,  and  was  furnishing 
information  to  an  infantry  regiment 
which  was  operating  several  miles  up 
the  Rio  Grande.  A patrol  of  the  oppos- 
ing force  discovered  the  lines  and  cut 
them,  and  then  stationed  a guard  to  see 
that  they  were  noj  repaired.  When  the 
men  of  the  detachment  found  out  what 
had  occurred,  they  connected  up  with 
one  of  the  wires  of  a barbed  wire  fence, 
and  the  detachment  on  the  other  side  did 
the  same  thing.  In  this  fashion  they 
managed  to  get  their  messages  through 
with  very  little  interruption. 


Photo,  by  C.  H.  Johnson. 


Portable  equipment  being  transported  in  field, 

showing  method  of  carrying  mast  sections 
and  apparatus 

EXAMINATIONS  FOR  RADIO  OP- 
ERATORS 

It  is  announced  by  L.  R.  Krumm, 
Chief  Radio  Inspector  for  the  Radio 
Service  of  the  Department  of  Commerce, 
that  the  examination  of  applicants  for 
radio  operators’  licenses  will  be  discon- 
tinued at  the  Brooklyn  Navy  Yard  and 
Fort  Wood,  Bedloe’s  Island,  until  fur- 
ther notice. 

Beginning  February  12th,  examina- 
tions for  operators  will  be  held  in  the 
office  of  the  Chief  Radio  Inspector,  No. 
(103  Custom  House,  New  York  City, 
every  day  at  10:00  A.  M.,  to  2:00  P.  M., 
except  Saturdays,  Sundays,  and  holi- 
days. 

All  necessary  forms  will  be  furnished 
and  filled  out  at  the  time  of  the  examina- 
tion. The  papers  will  be  marked  and 
licenses  issued  as  soon  after  the  examina- 
tion as  possible. 
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Queries  Answered 

Answers  will  be  given  in  this  department  to  questions  of  subscribers,  covering  the  full 
range  of  wireless  subjects,  but  only  those  which  relate  to  the  technical  phases  of  the  art  and 
which  are  of  general  interest  to  readers  will  be  publilhed  here.  The  subscriber’s  name  and 
address  must  be  given  in  all  letters  and  only  one  side  of  die  paper  written  on;  where 
diagrams  are  necessary  they  must  be  on  a separate  sheet  and  drawn  with  India  ink,  Not 
more  than  five  questions  of  one  reader  can  be  answered  in  the  same  issue.  To  receive  at- 
tention these  rules  must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 


B.  R.,  Casey,  Iowa,  inquires: 

Ques. — (i)  I purchased  a io-inch  Marconi 
induction  coil  of  the  type  used  aboard  ship. 
What  size  spark  should  be  obtained  with  a 
condenser  capacity  of  .0125  microfarad? 

Ans. — (1)  This  value  of  capacity  is  exces- 
sive for  these  coils.  A condenser  of  .004  or 
.005  microfarad  is  of  the  correct  value  and 
should  give  a spark  discharge  of  about  of 
an  inqji  in  length. 

Ques. — (2)  What  is  the  approximate  capac- 
ity of  each  section  of  a Murdock  moulded 
condenser? 

Ans. — (2)  Each  section  has  a capacity  of 
about  .0017  microfarad.  Three  of  these  con- 
nected in  parallel  would  do  for  the  10-inch 
Marconi  coil,  but  if  you  want  a series  parallel 
connection  you  will  require  twelve  sections. 
Six  sections  should  be  connected  in  parallel  in 
each  bank  and  the  two  banks  finally  connected 
in  series. 

It  should  not  be  necessary  to  publish  a dia- 
gram in  The  Wireless  Age  for  the  connec- 
tions of  this  apparatus,  as  previous  issues  have 
contained  many  diagrams  applicable  to  your 
equipment.  The  book  “How  to  Conduct  a 
Radio  Club”  also  contains  a number  of  dia- 
grams and  advice  for  the  beginning  amateur. 
* * * 

R.  J.  F.,  Southampton,  N.  Y. : 

If  the  steel  mast  you  propose  to  erect  is  to 
be  supported  by  guys,  you  can  insulate  it  at 
the  base  by  building  up  a wooden  platform 
which  in  turn  rests  on  a set  of  glass  insu- 
lators. While  glass  will  not  stand  a hard 
blow,  it  has  considerable  pressing  strain  and 
will  serve  your  purposes.  The  base  of  the 
mast  may  be  housed  in  to  protect  it  from 
dampness  and  consequent  leakage.  We 
advise  you  to  purchase  a copy  of  the  book 
“How  to  Conduct  a Radio  Club”  and  find  out 
for  yourself  how  to  tune  a wireless  telegraph 
station. 

By  referring  to  the  curves  in  the  November, 
1916,  issue  of  The  Wireless  .Age  you  can 
easily  determine  whether  or  not  the  wave- 
length of  your  antenna  is  within  the  Govern- 
ment requirements ; otherwise  you  will  require 
a wavemeter  by  which  the  wave-lengths  radi- 
ated from  your  station  can  be  definitely  meas- 
ured. 


Your  500-foot  aerial  has  an  approximate 
wave-length  of  800  meters. 

* * * 

J.  B.,  New  Orleans,  La.:  1 

Your  should  construct  your  filament  rheostat 
of  No.  20  or  No.  22  German  silver  wire.  Pur- 
chase enough  to  give  a maximum  resistance 
of  about  20  ohms. 

We  do  not  understand  what  is  referred  to 
when  you  speak  of  the  rheostat  for  the  grid 
circuit. 

* * * 

G.  C.  W.,  Lexington,  Conn. : 

An  exposed  telephone  wire  gives  fair  results 
as  a wireless  telegraph  aerial,  depending  to  a 
large  extent  upon  the  local  conditions  and  the 
general  location  of  your  station.  The  antenna 
posts  of  the  receiving  set  should  be  connected 
through  a variable  condenser  to  one  side  of 
the  telephone  line.  Care  should  be  taken  to 
select  that  side  of  the  line  which  is  not  already 
grounded  through  a 2 microfarad  condenser. 
Good  results  should  then  be  obtained,  par- 
ticularly from  stations  near  by.  Whether  or 
not  you  will  be  able  to  hear  stations  on  the 
Atlantic  coast  is  problematical. 

* * * 

J.  C.  P„  Chambersburg,  Pa.: 

You  and  other  inquirers  requiring  a com- 
plete set  of  instructions  for  the  construction 
of  a closed  core  transformer  should  purchase 
a copy  of  the  book  entitled  “Wireless  Tele- 
graph Construction  for  Amateurs,”  by  Alfred 
P.  Morgan.  This  can  be  purchased  from  the 
Book  Department  of  this  magazine.  We  have 
no  information  ht  hand  concerning  the  wind- 
ings of  the  Packard  y2  k.w.  transformer. 

* * * 

A.  A.  K.,  Passadumkeag,  Me. : 

It  is  impossible  for  us  to  solve  your  prob- 
lem without  being  on  the  ground,  but  we  ad- 
vise you  to  thoroughly  test  all  circuits  of  your 
receiving  apparatus  for  an  open  circuit.  The 
parallel  telegraph  and  telephone  wires  without 
doubt  shield  your  station  and  absorb  a cer- 
tain amount  of  energy  in  the  passing  waves, 
but  the  fact  that  you  once  heard  stations  and 
now  do  not  indicates  that  something  must 
have  happened  to  your  apparatus. 
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A.  B.  L.,  Helena,  Mont.: 

Figure  19b  on  page  861  of  the  September, 
1916,  issue  of  The  Wireless  Age  gives  a de- 
tailed connection  of  the  vacuum  valve 
amplifier  where  one  storage  battery  is  used 
to  light  two  filaments.  The  potentiometer  con- 
trol for  the  local  batteries,  B2,  of  the  vacuum 
valve  is  shown  in  Figure  18  on  page  860.  This 
is  nothing  more  than  a 3,000  ohm  potenti- 
ometer shunted  around  the  high  potential  bat- 
tery. It  allows  a very  close  regulation  of  the 
local  voltage  in  the  usual  manner.  We  have 
x no  preference  in  the  matter ; in  fact  we  should 
be  perfectly  satisfied  to  vary  the  voltage  of 
this  battery  by  means  of  a multipoint  switch. 

* * * 

R.  O.  P.,  Scottville,  Mich.: 

The  receiving  tuner  you  have  described  is 
responsive  to  wave-lengths  inclusive  of  3»50° 
meters  and  you  will  therefore  not  be  able  to 
receive  signals  from  undamped  wave  stations 
whjch  usually  operate  at  waves  in  excess  of 
6,000  meters.  Practically  any  receiving  tuner 
that  will  adjust  to  waves  up  to  6,000  meters 
will  be  useful  in  connection  with  the  tikker 
detector. 

♦ * * 

V.  C.  D.,  Issoquah,  Wash.: 

No.  32  single  silk  covered  wire  or  single 
cotton  covered  wire  will  do  for  the  secondary 
winding  of  the  transformer  in  question.  This 
wire  should  be  soaked  in  hot  paraffine  before 
being  wound  on  the  secondary  pies. 

( Continued  on 


H.  W.  X.,  Chicago,  111.,  inquires : 

Ques. — (1)  How  far  should  one  be  enabled 
to  copy  signals  from  the  Arlington  station 
with  a first-class  receiving  tuner  of  inductive- 
ly coupled  type  connected  to  a single  vacuum 
valve  detector  ? 

Ans. — (1)  No  difficulty  should  be  experi- 
enced in  taking  down  these  signals  during  the 
night  schedule  at  a distance  of  2,500  miles 
throughout  the  favorable  months  of  the  year. 

* * * 

E.  R.  H.,  Middletown,  Conn.,  inquires: 

Ques.— (1)  Referring  to  the  wavemeters  de- 
scribed in  the  book  “How  to  Conduct  a Radio 
Club,”  is  it  possible  to  substitute  a cardboard 
tube  for  the  hard  rubber  tube  upon  which  the 
coil  of  inductance  is  wound? 

Ans.— (1)  The  cardboard  tube  may  be  sub- 
stituted with  a slight  change  in  wave-length. 

Ques. — (2)  Are  the  plates  for  the  high  volt- 
age storage  battery  referred  to  in  the  First 
Prize  article  in  the  October,  1916,  issue  of 
The  Wireless  Age  made  of  plain  lead  or  are 
they  coated  with  that  material? 

Ans. — (2)  They  are  made  of  plain  lead. 

Ques. — (3)  How  can  bakelite  or  hard  rub- 
ber be  polished? 

Ans. — (3)  By  an  ordinary  buffing  wheel. 

* * * 

O.  A:,  Conava,  Ala. : 

Ordinarily  a one-  or  two-inch  spark  coil 
will  easily  permit  communication  with  another  ’ 
station  eight  miles  distant. 
page  442) 
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J.  F.  M.,  Marlboro,  N.  J. : 

Practically  all  the  data  you  require  will  be 
found  in  the  curves  published  in  the  Septem- 
ber, 1916,  issue  of  The  Wireless  Age,  pages 
108  and  109.  Careful  observation  of  these 
wave-length  curves  by  all  amateurs  is  recom- 
mended. 

* * * 

P.  E.  N.,  Fort  Smith,  Ark.: 

The  aerial  you  have  described  is  suitable  for 
transmission  at  a wave-length  of  200  meters. 

Stranded  iron  cable  is  not  considered  a good 
conductor  for  the  earth  connection  of  a wire- 
less telegraph  set ; copper  cable  is  by  all  means 
preferred.  Of  course  a great  number  of 
strands  of  galvanized  iron  wire  would  proba- 
bly have  sufficient  conductivity,  but  the  copper 
cable  would  give  the  best  results  in  any  case. 

The  dimensions  for  a rotary  gap  can  vary 
considerably  and  still  effect  the  desired  pur- 
pose. A good  design  is  to  make  a disc  8 
inches  or  10  inches  in  diameter  and  mount 
thereon  eight  or  ten  electrodes,  equally  spaced 
about  the  circumference.  This  disc  should 
rotate  at  speeds  varying  between  2,400  and 
3,000  revolutions  per  minute. 

* * * 

J.  F.  N.,  Norfolk,  Va.,  inquires : 

Ques. — (1)  At  present  I use  an  aerial  600 
feet  in  length  made  of  two  wires  separated 
6 feet.  Would  it  be  practical  to  cut  off  one 
end  of  the  flat  top  with  insulators  for  use 
on  wave-lengths  around  200  meters,  the  lead- 
ins  being  taken  from  either  side  of  the  insu- 
lators? The  small  aerial  is  to  be  used  for 
receiving  and  transmitting  purposes  in  connec- 
tion with  a 1 k.w.  set,  but  I planned  to  use 
either  the  long  or  the  small  areial  or  both 
connected  together  for  the  reception  of  longer 
wave-lengths. 

Ans. — (1)  The  connection  you  propose  is 
practical  and  will  not  interfere  with  the  effici- 
ency of  the  apparatus  to  a marked  extent. 
Care  should  be  taken  to  separate  the  lead-ins 
of  the  two  antennae  and  not  to  have  them 
lie  in  a close  parallel  position,  otherwise  the 
small  aerial  when  transmitting  may  set  the 
large  aerial  into  oscillation  and  cause  it  to 
radiate  a wave  of  another  length. 

Ques. — (2)  Frequently  I come  across  an  ex- 
pression which  seems  to  limit  the  capacity  of 
the  condenser  in  a closed  circuit  .02  micro- 
farad. Is  this  value  of  capacity  a fixed  quan- 
tity, or  is  it  the  usual  capacity  employed  in 
connection  with  the  200  meter  wave  ? 

Ans. — (2)  The  wave-length  to  be  radiated 
definitely  limits  the  size  of  the  condenser  in 
the  closed  oscillation  circuit  and  the  maximum 
permissible  capacity  for  the  closed  circuit  of  a 
200  meter  set  is  .01  microfarad  as  has  been 
mentioned  several  times  in  the  columns  of  this 
department.  Two  k.w.  transmitters  of  the  60 
cycle  type  frequently  use  values  of  .02  micro- 
farad, but  when  a transmitting  set  is  designed 
to  operate  on  the  three  standard  wave-lengths 
of  300,  450  and  *600  meters,  the  capacity  should 
not  exceed  .012  microfarad.  To  illustrate,  the 
2 k.w.  standard  panel  sets  of  the . Marconi 
Company  use  a capacity  of  .012  microfarad 


for  the  450  and  600  meter  wave,  but  a value 
of  .006  microfarad  for  the  300  meter  wave. 
Since  it  is  necessary  to  have  some  inductance 
in  the  primary  winding  of  the  oscillation 
transformer  to  transfer  energy  to  the  second- 
ary, you  will  readily  understand  that  the  ca- 
• pacity  of  the  condenser  must  be  limited  in 
order  not  to  exceed  the  desired  wave-length. 

Ques. — (3)  As  I understand  it  the  low 
pitched  note  of  the  ordinary  spark  discharger 
is  due  to  the  fact  that  the  condenser  is  ex- 
cited from  a 60  cycle  alternating  current,  but 
it  would  seem  that  the  usual  amateur  rotary 
gap  interrupts  the  closed  oscillatory  circuit  at 
least  300  times  per  second.  Now  it  might  be 
possible  to  construct  a gap  running  in  an  air- 
tight housing  at  such  speed  as  to  give  inter- 
ruptions at  the  rate  of  10,000  or  20,000  per 
second.  Would  this  be  efficient  for  use  m 
connection  with  a limited  200  meter  wave? 
Would  a gap  of  this  kind  increase  or  diminish 
the  demand  for  condenser  capacity  in  the 
closed  circuit? 

* * * 

Ans. — (3)  The  gap  proposed  is  not  practi- 
cable. The  ordinary  telephone  receiver  is  most 
sensitive  to  vibrations  corresponding  to  a fre- 
quency of  about  500  cycle  alternating  current 
and  you  probably  are  aware  that  vibrations 
above  20,000  per  second  are  practically  inaudi- 
ble to  the  human  ear.  Furthermore,  you  could 
not  interrupt  the  closed  oscillatory  circuit 
20,000  times  per  second  and  have  useful  en- 
ergy at  each  interruption  because,  the  fre- 
quency of  the  current  supply  being  no  more 
than  50  cycles  per  second,  many  interruptions 
of  the  spark  gap  would  be  obtained  when  the 
condenser  voltage  was  at  zero. 

* * * 

V.  S,  Urbana,  111.: 

We  have  had  no  experience  with  the  oscil- 
lating vacuum  valve  circuit  where  the  antenna 
is  connected  to  the  plate  instead  of  to  the 
primary  winding  of  the  usual  receiver  and 
consequently  we  can  give  you  no  advice. 

Practically  equal  results  will  be  obtained 
with  all  kinds  of  receiving  telephones  listed 
in  the  first  part  of  your  query. 

We  know  of  no  better  undamped  oscillation 
circuit  than  that  described  in  the  second 
edition  of  the  book  called  “How  to  Conduct 
a Radio  Club.”  If  the  apparatus  listed  there- 
in is  duplicated  good  results  will  be  obtained 
up  to  distances  of  4,000  miles. 

* * * 

R.  J.  G,  Fort  Wayne,  Ind.,  inquires: 

Ques. — (1)  Please  give  an  approximate 
formula  for  determining  the  capacity  of  a con- 
denser to  be  used  in  connection  with  a rotary 
spark  gap,  when  the  secondary  voltage  of  the 
transformer,  the  frequency  of  the  current  sup- 
ply and  the  power  in  watts  are  known.  In  the 
particular  problem  I de^re  to  have  solved, 
the  transformer  has  an  input  of  Y k.w.  with 
a secondary  voltage  of  16,000  volts  operated 
on  a 60  cycle  alternating  current.  The  speed 
of  the  motor  is  approximately  3,000  r.  p.  m. 

Ans. — (1)  You  failed  to  give  us  the  number 
of  spark  discharge  electrodes  on  the  rotary 
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disc,  but  assuming  that  you  have  a disc  8 
inches  in  diameter  fitted  with  6 spark  elec- 
trodes, at  a speed  of  3,000  revolutions  per 
minute  you  would  obtain  300  sparks  per  sec- 
ond which  would  be  approximately  the  equiva- 
lent of  150  cycles  with  a synchronous  spark 
set.  We  may  use  the  following  approximate 
formula : 

W 

C =3 

V*N 

where  C = the  capacity  of  the  condenser  in 
microfarads 

V = secondary  voltage  of  the  trans- 
former in  (kilovolts) 

N = the  cycle  frequency 

W = watts  consumption  at  secondary. 

Then  in  your  particular  problem: 

750 

C =3 = .02  microfarad 

(i6)a  X 150 
approximately. 

This  formula  requires  considerable  modifica- 
tions under  various  operating  conditions,  but 
is  sufficiently  accurate  for  preliminary  determ- 
ination. 

* * * 

P.  E.  G.,  Mt.  Sterling,  111.: 

Your  query  regarding  the  wave-length  of  an 
aerial  is  fuly  answered  in  the  curves  published 
in  the  November,  1916,  issue  of  The  Wireless 
Age.  In  view  of  the  fact  that  these  curves 
have  been  presented  in  a recent  issue,  we  do 
not  consider  it  necessary  to  make  extended 
computation  of  the  wave-length  of  aerials  for 
our  readers. 

An  oscillation  transformer  must  by  all 
means  be  provided  for  a 1 k.w.  transmitting 
set. 

The  wave-lengths  of  the  various  government 
and  commercial  stations  are  listed  in  the  gov- 
ernment call  list  which  can  be  obtained  from 
the  Government  Printing  Office,  Washington, 
D.  C. 

♦ * * 

E.  W.  M.,  Ridgewood,  inquires: 

Ques. — (1)  Please  publish  the  overall  di- 
mensions for  a 54  k.w.  open  core  transformer. 

Ans. — (1)  The  primary  core  for  this  trans- 
former may  be  15  inches  in  length,  2 inches 
in  diameter,  made  up  of  a bundle  of  fine,  soft, 
iron  wire.  The  core  should  be  covered  with 
two  or  three  layers  of  thin  Empire  cloth  fol- 
lowed by  two  layers  of  No.  14  double  cotton 
covered  B.  & S.  magnet  wire. 

The.  completed  primary,  winding  should  be 
then  inserted  in  a hard  rubber  or  micanite 
tube  with  walls  about  % of  an  inch  thick.  The 
secondary  winding  is  split  into  about  eight 
sections,  each  of  which  are  approximately  1 
inch  and  l/%  inch  in  thickness  and  6 inches  out- 
side diameter.  The  sections  of  the  secondary 
are  wound  up  with  No.  30  B.  & S.  single  silk 
covered  wire.  Just  previous  to  the  winding, 
this  wire  should  be  soaked  in  hot  paraffine, 
that  is  to  say,  during  the  winding  process,  the 
wire  should  pass  through  a pan  of  melted 
paraffine  wax. 


Ques. — (2)  Approximately  how  many  am- 
peres will  this  transformer  draw? 

Ans. — (2)  From  354  to  5 amperes. 

Ques. — (3)  Will  a risistance  or  a reactance 
coil  be  required  in  connection  with  it  when 
connected  to  a no  volt  60  cycle  alternating 
current  circuit? 

Ans. — (3)  It  can  be  connected  directly  to 
the  power  main. 

Ques. — (4)  Can  cardboard  tubes  be  em- 
ployed in  place  of  the  hard  rubber  tubes  for 
the  wavemeter  described  in  the  March,  1916, 
edition  of  The  Wireless  Age? 

Ans. — (4)  Yes. 

Ques. — (5)  How  can  the  wave-length  of  a 
loose  coupler  be  measured  with  a wavemeter? 

Ans. — (5)  The  complete  process  is  told  in 
detail  in  the  book  “How  to  Conduct  a Radio 
Club.”  The  better  method  for  measuring  the 
wave-length  of  the  secondary  winding  is  to 
connect  all  apparatus  in  the  regular  manner 
and  then  place  the  inductance  coil  of  a wave- 
meter in  inductive  relation  to  the  secondary 
turns.  This  wavemeter,  excited  by  a high 
pitched  buzzer,  acts  as  a feeble  transmitter 
of  electromagnetic  wave  and  when  the  wave- 
meter is  in  resonance  with  the  receiving  tuner, 
the  maximum  response  is  obtained  in  the  head 
telephone.  More  detailed  information  is  given 
in  the  book  mentioned. 

♦ * * 

C.  B.,  Edinburg,  111.: 

All  information  you  request  concerning  the 
construction  of  a 10,000  meter  inductively 
coupled  receiving  tuner  and  the  wave-length 
of  a given  size  loose  coupler,  is  contained  in 
the  book  “How  to  Conduct  a Radio  Club.” 
As  the  information  asked  for  is  given  in  de- 
tail in  the  book,  you  will  probably  find  it  more 
satisfactory  to  purchase  a copy  of  this  vol- 
ume than  to  obtain  brief  instructions  in  this 
department. 

* * * 

D.  G.  S.,  Wyoming,  Ohio: 

We  do  not  make  a practice  of  publishing  the 
operating  schedules  of  United  States  Naval 
stations.  These  stations  are  in  operation  at 
various  hours  throughout  the  day,  and  we  are 
not  informed  concerning  the  actual  hours  of 
operation. 

Regarding  the  construction  of  a carborun- 
dum detector : The  essentials  of  this  device 
have  been  published  in  previous  issues  of  The 
Wireless  Age,  and  by  referring  to  these  you 
should  have  no  difficulty  in  building  a satis- 
factory detector.  Please  understand  that  the 
construction  of  this  detector  is  simplicity  it- 
self. It  is  only  necessary  to  make  some  sort 
of  a spring  clip  holder  that  will  allow  a slight 
pressure  to  be  maintained  on  the  crystal. 
Better  results  are  obtained  by  mounting  the 
crystal  in  a brass  cun  with  Woods  metal.  In 
fact  crystals  mounted  in  this  manner  have,  in 
many  cases,  proven  more  sensitive  than  when 
simply  held  between  two  metallic  contact 
points. 

A full  list  of  licensed  amateur  stations  ap- 
pears in  the  latest  edition  of  the  Governrtient 
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SHORT  WAVE  REGENERATIVE 
RECEIVER  $32.50 

Thin  short  wave  regenerative  receiver  is  recommended  for  long  dis- 
tance relay  work  on  wave  lengths  approximating  180  to  460  meters.  It  is 
possible,  however,  to  receive  wave  lengths  up  to  nearly  1,000  meters 
sufficiently  with  reduced  amplification. 

The  circuit  used  is  the  Armstrong  regenerative  type  with  constants 
accurately  calculated  for  the  wave  lengths  referred  to  above  when 
employed  in  conjunction  with  any  of  the  audion  detectors  described 


in  our  Manual  of  Wireless  Telegraphy. 

With  this  set  it  is  possible  to  receive  undamped  and  damped  waves. 
A blue  print  of  connections  with  detailed  instructions  for  setting  up  and  operating  this  receiver  is  sup- 
plied with  each  instrument.  Both  tube  and  round  type  audion  detectors  can  be  used  successfully  with  it. 
Our  848  Pace  Pocket  Catalog  N 88  on  request. 

Manual  of  Wireless  Telegraphy  If  9,  180  Pages,  10  cents. 

MANHATTAN  ELECTRICAL  SUPPLY  CO.,  Inc. 

17  Park  Pl.<*.  NEW  YORK  I M S.  5th  At«..  CHICAGO  1106  Pm.  Street,  ST.  LOUIS  604  Mrton  Stmt.  SAN  FRANCISCO 


ECONOMY  c&rtridgo  FUSES 

are  to  electrical  circuit  protection  what 
wireless  is  to  ordinary  telegraphy.  A 
new  Economy  “Drop  Out1'  Renewal 
Link,  inserted  in  a moment,  makes  an 
Economy  Fuse  as  good  as  new — at  a 
saving  over  old  methods  of  protection 
of  as  much  as  80%  in  yearly  fuse 
expense. 

Marconi  Company  of  America  are 
extensive  users  of  our  fuses.  To  dem- 
onstrate their  value  we  make  this  offer. 

Sand  for  Bullatln  29,  and 
Hat  of  uaorm 

Economy  Fuse  & Mfg.  Co. 

Kinzie  and  Orleans  Streets,  Chicago 


New  Undamped  Wave  Coupler  No.  749 
Special  Introductory  Price  $18.00 

88“  long,  10“  high  and  9“  wide  over  all.  On 
average  sized  Aerial,  tunes  to  16.000  meters. 
Used  with  the  new  CHAMBERS  CIRCUIT,  will 
bring  in  signals  from  all  local  and  long-distance 
Undamped  Arc  Stations  without  the  use  of 
Loading  Coils,  or  Oscillating  Coils;  as  they  are 
sometimes  called.  Lose  no  time  placing  your 
order,  or  you  will  miss  a great  offer. 

CHAMBERS  CIRCUIT  is  entirely  new,  and 
think  of  itt  No  extra  Coils  to  pay  for,  and 
price  of  Coupler  only  $18.00. 

Write  for  descriptive  matter. 

F.  B.  CHAMBERS  & CO. 

8046  Arch  St.  Phila.,  Pa. 


DUCK’S  ,E 

No.  11  Electrical  and 
Wireless  Catalog 

Mailed  on  receipt  of  8c.  in  stamps  or 

coinwhichmay  bedeductedonfirstdollar 
purchase.  Great  cost  of  catalog  and  low 
prices  prohibit  distribution  otherwise. 
What  This  Big  Catalog  Contains : 
100pp.  Wirelom  Apparatus:  10pp.  Raw  Mate- 
rial; 5 pp.  Transformers:  8 pp.  Storage  Bat- 
teries; 15  pp.  Telegraph  lasts.;  42  pp.  Motors  and  Dynamos;  10  pp 
Miniature  I^amps;  8 pp.  Flashlights;  5 pp.  Massage  Vibrators:  10 
pp.  Miniature  Railways:  5 pp.  Lighting  Plants;  10  pp.  Ammeters 
and  Voltmeters:  25  pp.  Electrical  and  Mechanical  Books:  12  pp. 
Telephone  Equipment:  10  pp.  Auto  Accessories:  13  pp.  V'ctrolas.  on 
■ Easy  Payment  Purchase  Plan;  30  pp.  General  Electrical  Supplies. 

THE  WILLIAM  B.  DUCK  CO..  224-228  Superior  Si..  TOLEDO.  OHIO 


TVWilfai"  B.  Duck  Co. 


HABIRSHAW 

“Proven  by  the  test  of  time” 

Insulated  Wire 

Its  world-wide  use  in  every  branch  of 
industry  recommends  it  for  wireless  work 
wherever  insulated  conductors  are  used. 

14  B & S Duplex — 10  B & S Lead 
Covered.  Aerial— Underground — Submarine. 

For  particulars,  write 

THE  HABIRSHAW  ELECTRIC  CABLE  CO,  lac. 

io  E.  43d  St.  New  York 


Sapar-SrasRivo  Mieraphaao  Only  SI  Detectagraph  $12 

This  instrument  is  offered  at  an  extremely  This  detecting  instrument  of  marvelous  sen- 
low  price.  It  is  excellent  for  building  your  sltlYlty  can  be  used  for  detecting  secret 

own  radio  amplifier.  Can  also  be  unsd  fct  conversations.  Outfit  consists  of  Sensitive 
many  experiments  where  a sensitive'  micro-  Transmitter,  25-ft.  Black  Cord,  Becsiver, 

phone  is  required.  Headband.  Caae  and  Battery. 

Send  for  Ono  To-day  and  Convlneo  Yonrsalf 

MICROPHO-DETECTOR  COMPANY,  121-4  Nassaa  Strwt,  N*w  Yrt 

Makars  of  Supor-Sonsltlvo  Mlcrophon#  Apparatus 
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Call  list,  copies  of  which  can  be  obtained  from 
the  Government  Printing  Office,  Washington, 

D.  C. 

* * * 

D.  & C.,  Campello,  Mass.: 

You  should  have  no  difficulty  in  calculating 
the  wave-length  of  the  aerials  described  in 
your  communication,  if  you  will  refer  to  the 
set  of  curves  shown  in  the  November,  1916, 
issue  of  this  magazine. 

Reference  to  the  so-called  "static  loop"  is 
not  understood.  The  two  aerials  you  have 
mentioned  will  not  interfere  with  each  other 
to  any  marked  extent,  particularly  in  re- 
ceiving, although  one  may  set  up  very  heavy 
potentials  in  the  other  when  transmitting. 

* * * 

J.  W.,  Lagrange,  Indiana,  inquires: 

Ques. — (1)  I recently  purchased  a V2  k.w. 
Packard  transformer  to  operate  from  1 10  volt, 
60  cycle  alternating  current,  but  the  current 
supply  in  our  town  is  no  volt,  133  cycles.  I 
have  been  told  that  with  this  increased  fre- 
quency, I can  expect  a greater  output  than 
that  specified.  Please  advise  if  there  would 
be  any  difference  in  the  amount  of  power  ab- 
sorbed by  the  primary  on  these  two  frequen- 
cies. What  would  be  the  capacity  required 
with  or  without  a rotary  spark  gap? 

Aps. — (1)  The  primary  winding  of  your 
transformer  will  take  less  current  at  the  fre- 
quency of  133  cycles  than  with  60  cycles.  Con- 
sequently, to  get  the  full  power  rating  of  this 
transformer,  you  must  either  take  some  of  the 
turns  off  the  primary  winding  or  have  a trans- 
former specially  constructed  for  this  fre- 
quency. 

Assuming  that  you  intend  to  work  this 
equipment  at  the  wave  of  200  meters  length, 
the  capacity  of  the  condenser  in  the  closed 
circuit  cannot  exceed  .01  microfarad. 

Ques. — (2)  Would  a cable  made  of  nine  No. 
22  B.  & S.  wires  for  the  secondary  and  16 
No.  24  B.  & S.  wires  for  the  primary  be  sat- 
isfactory for  an  oscillation  transformer? 

Ans. — (2)  The  proposed  windings  would 
take  care  of  the  current,  but  we  see  no  rea- 
son fpr  going  to  the  trouble  and  expense  of 
winding  a cable  in  this  manner.  Why  not  use 
No.  4 stranded  rubber  covered  wire  for  the 
primary  and  No.  4 or  No.  6 for  the  secondary 
winding? 

Ques. — (3)  How  can  an  amatepr  be  advised 
beforehand  concerning  wireless  telephone 
- tests,  wireless  relay  contests,  etc.  ? 

Ans. — (3)  The  best  way  to  get  in  touch  with 
forthcoming  tests  is  to  become  a member  of 
the  National  Amateur  Wireless  Association. 

* * * 

E.  T.  R.,  Brooklyn,  N.  Y.,  inquires: 

Ques. — (t)  I have  the  secondary  winding 
for  an  inductively  coupled  receiving  tuner  that 
is  sA  inches  in  length  and  4A  inches  in  di- 
ameter, wound  with  No.  26  black  enamelled 
wire,  tapped  every  half  inch.  Please  inform 
me  of  the  dimensions  for  a primary  winding 
of  the  correct  proportion. 


Ans. — (1)  The  primary  winding  for  this 
transformer  may  be  4^4  inches  in  diameter 
by  6 inches  in  length,  wound  with  No.  24  S.  S. 

B.  Wire. 

* * * 

J.  G.,  Newark,  N.  J.  : 

Lacking  more  specific  details  concerning  the 
proposed  wiring  of  your  receiving  tuner,  it  is 
difficult  to  state  the  wave-length  to  which  it 
will  be  adjustable  when  complete.  The  wind- 
ing you  mention,  however,  will  require  no 
more  than  A pound  of  No.  30  wire.  No.  24 
wire  is  preferred  for  the  primary  winding  of 
the  receiving  transformer,  or  the  aerial  tun- 
ing inductance. 

Data  as  to  the  wave-length  of  your  aerial 
were  published  in  the  November,  1916,  issue 
of  this  magazine. 

* * * 

A.  D.,  Utica,  N.  Y. : 

The  wave-length  of  your  200  foot  aerial  is 
approximately  300  meters,  but  since  it  is  placed 
very  close  to  the  earth  you  may  be  disappoint- 
ed in  the  results  obtained  when  receiving. 
We  cannot  calculate  the  possible  effect  of  the 
oscillation  transformer  on  the  wave-length  of 
an  antenna  circuit  unless  we  know  thoroughly 
the  inductance  and  capacity  of  the  antenna 
system  and  the  dimensions  of  the  primary  and 
secondary  .winding. 

* * * 

F.  H.  H.,  Princeton,  111.: 

The  telephone  receiver  used  on  wire  tele- 
phone systems  will  receive  wireless  telegraph 
messages,  but  generally  it  is  not  as  sensitive 
as  receivers  constructed  specifically  for  wire- 
less telegraph  work.  Good  receiving  tele- 
phones can  be  purchased  for  $5  per  pair. 

* * * 

F.  A.  C.,  New  Haven,  Conn.: 

For  information  concerning  the  details  in 
wiring  the  diagram  of  a wireless  telephone 
system,  why  not  communicate  with  the  manu- 
facturers direct.  If  you  are  unable  to  obtain 
this  information,  it  is  quite  likely  that  we  will 
find  ourselves  in  the  same  position.  You  are 
referred  regarding  the  wave-length  of  your 
aerial  to  the  curves  in  the  November,  1916,  is- 
sue of  The  Wireless  Age. 

* * * 

H.  C.  R.,  Columbus,  Ohio: 

If  you  will  refer  to  the  description  of  the 
beat  receiver  described  in  the  book  "How  to 
Conduct  a Radio  Club”  you  will  have  an  ap- 
paratus feasible  for  the  reception  of  undamped 
oscillation. 

The  diagram  of  connections  attached  to  your 
query,  is  appropriate  for  the  reception  of 
damped  or  undamped  oscillation  at  short  wave- 
lengths. Perhaps  you  will  obtain  better  results 
by  reversing  the  connections  to  the  coil,  L-4. 
In  fact  it  is  quite  important  that  the  energy 
from  the  local  telephone  circuit  should  flow 
through  this  coil  in  a definite  direction.  The 
lower  terminal  of  vour  secondary  circuit  is 
preferably  connected  to  the  negative  side  of 
the  vacuum  valve  filament,  rather  than  to  the 
positive  side. 
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If  within  ten  days  you’re  not  only  satis- 
fy ed  but  enthusiastic  over  them — back  comes 
your  money  without  a question. 

We  can  afford  to  give  this  moneyback 

Siarantee,  because  we  build  real  quality 
to  our  receivers.  Take  matched  tone , 
for  instance.  The  two  diaphragms  are 
toned  exactly  alike,  strengthen  the  weak 
signals,  prevent  " ’blurring.”  Send  4c  today 
for  Catalog  W,  describing  Brandes 
Matched  Tone  Receivers  in  detail. 

C.  BRANDES,  Inc.,  Wi releap  Receiver  Specialists, 
Room  818,  82  Union  Square,  New  York. 
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GUARANTEED 
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Our  Catalog  of  wireless  apparatus 
is  FREE.  Send  for  it  today. 

WM.  J.  MURDOCK  CO. 

60  Carter  St.  CHELSEA,  MASS. 
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The  “Exfoe”  Battery  for  Wireless  Service 

The  “Exidt”  Battery  has  been  specially  designed  for  wireless  and  emergency  light- 
ing services. 

The  4Exl&e”  Battery  is  the  most  widely  used  battery  in  the  country.  A majority 
of  all  electric  vehicles  are  equipped  with  the  “Exide”  Battery,  it  is  used  in  the  U.  S. 
submarines,  hundreds  of  thousands  are  in  service  for  automobile  starting. 

Bulletin  No.  149,  a copy  of  which  can  be  secured  from  any  office,  illustrates  and  de- 
scribes the  special  design  of  44  Exi&C 99  Battery  used  for  wireless  service. 
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MIGNON  UNDAMPED  WAVE 

WIRELESS  APPARATUS 

AMATEUR  and  COMMERCIAL  USE 

This  latest  Mignon  invention  is  entering  a new  field 
in  Radio  Engineering,  eliminating  the  so  familiar 
LOOSE  COUPLERS  and  LOADING  COILS,  and 
introduces  adjustable  DISC-CORES, 
heretofore  considered  impossible. 

DISTANCE  RANGE  UNLIMITED. 


WRITE  FOR 
CATALOGUE 


Mignon  Wireless  Corporation 

ELMIRA,  N.  Y..  U.  S.  A. 
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A.  H.,  Amherst,  Ohio,  inquires: 

Ques. — (i)  I have  a secondary  winding  of  a 
transformer  which  consists  of  30,000  turns  of 
No.  32  double  cotton  covered  wire  wound  on 
pies  of  % inch  thickness,  6 inches  outside 
diameter,  inches  inside  diameter,  each  pie 
containing  3,000  turns.  Please  give  the  di- 
mensions for  an  appropriate  primary  winding. 

Ans. — (1)  The  primary  tube  should  be  about 
8 inches  in  length,  234  inches  outside  diameter 
and  2 inches  inside  diameter.  It  should  be 
wound  with  two  layers  of  No.  12  double  cot- 
ton covered  wire. 

Ans. — (3;  A satisfactory  diagram  for  the 
connection  of  the  vacuum  valve  detector 
wherein  the  filaments  of  two  valves  are 
brought  to  incandescense  by  one  battery,  ap- 
pears in  Figure  19c,  page  861  of  the  Septem- 
ber, 1916,  issue  of  this  magazine.  * 

Complete  data  for  the  windings  of  a small 
loose  coupler  for  waves  up  to  400  meters  ap- 
pear in  the  last  chapter  of  the  book  “How  to 
Conduct  a Radio  Club.”  The  dimensions  are 
particularly  suitable  for  the  reception  of  short 
wave-lengths. 

* * * 

The  Tionesta  Radio  Club  inquires: 

Ques. — (1)  We  have  a loose  coupler  espe- 
cially constructed  for  the  reception  of  signals 
from  N.  A.  A.,  also  a crystaloi  detector,  1,000 
ohms  Red-Head  receiver,  fixed  condenser,  all 
connected  to  an  aerial  100  feet  in  length,  25 
feet  in  height,  consisting  of  four  wires.  We 
get  very  loud  signals  from  Arlington,  with 
one-third  the  possible  values  of  inductance  in 
use,  but  do  not  seem  to  receive  other  stations 
using  % k.w.  set  which  are  but  eighteen  miles 
distant. 

Ans. — (1)  It  may  be  that  the  34  k.w.  trans- 
mitting set  operates  at  the  wave-length  of 
200  meters  and  your  tuner  is  not  constructed 
for  sufficiently  small  values  of  inductance  to 
permit  adjustment  to  the  shorter  range  of 
wave-length.  You  should  take  out  a tap  on 
the  primary  and  secondary  windings  in  order 
that  small  values  of  inductance  may  be  ob- 
tained. 

Ques. — (2)  Please  tell  me  the  best  length 
of  an  aerial  and  the  dimensions  of  a receiving 
tuner  for  all  around  amateur  work. 
t Ans. — (2)  An  aerial  of  the  "T”  type  about 

120  feet  in  length  with  an  average  height  of 
40  to  50  feet  is  best  for  all  around  work.  A 
receiving  tuner  adjustable  to  wave-lengths  be- 
tween 200  and  3,000  meters  will  do  for  the 
average  reception  of  signals.  Of  course,  for 
the  reception  of  undamped  oscillations,  a vac- 
uum valve  circuit  of  some  type  adjustable  to 
waves  between  6,000  and  10,000  meters  should 
be  provided. 

A tuner  responsive  to  waves  between  200 
and  3,000  meters  should  have  dead  end 
switches  to  cut  off  the  unused  turns  of  the 
primary  and  secondary  windings  when  adjust- 
ed to  the  shorter  wave-length.  For  maximum 
efficiencies  it  is  advisable  to  construct  a small 
receiving  tuner  for  200  meter  reception  only. 

A tuner  of  this  type  is  described  in  connection 
with  the  portable  set  mentioned  in  the  last 


chapter  of  the  book  “How  to  Conduct  a Radio 
Club/'  Receiving  sets  of  this  range  are  on 
sale  by  the  Marconi  Wireless  Telegraph  Com- 
pany of  America. 

* * * 

S.  W.,  West  Philadelphia,  Pa.: 

A complete  set  of  diagrams  of  connections 
for  transmitting  and  receiving  apparatus  ap- 
pears in  the  book  “How  to  Conduct  a Radio 
Club”  on  sale  by  the  Book  Department  of 
the  Wireless  Press,  Inc. 

A crystal  detector  can  be  protected  from  the 
local  transmitter  by  completely  disconnecting 
it  from  the  receiving  circuit  during  the  period 
of  transmission.  A double  pole  single  throw 
knife  switch  should  be  connected  to  the  bind- 
ing posts  of  the  detector.  Each  time  the  trans- 
mitting key  is  closed,  this  switch  should  be 
opened. 

Galena  and  cerusite  are  the  favorite  sensi- 
tive crystals  among  amateurs. 

♦ * * 

W.  C.  T.,  San  Francisco,  Cal.: 

The  condenser  in  the  closed  circuit  of  a 
radio  transmitter  increases  the  voltage  provid- 
ed a resonance  transformer  is  employed,  but 
whether  or  not  the  voltage  is  increased  .in 
other  sets  by  this  connection  depends  upon  the 
overall  design  of  the  set.  Unless  designed  for 
conditions  of  resonance  or  near  to  resonance, 
the  presence  of  the  condenser  across  the  sec- 
ondary winding  may  lower  the  secondary  volt- 
age. 

The  reading  of  an  aerial  ammeter  on  a radio 
set  has  been  thoroughly  explained  in  a pre- 
vious issue  of  The  Wireless  Age.  The  meter 
in  the  antenna  circuit,  because  of  its  low  me- 
chanical period  as  compared  to  the  frequency 
of  the  oscillation,  shows  an  accumulative  read- 
ing of  the  energy  flowing  in  two  or  three 
groups  of  oscillations,  which  may  appear  equal 
to  the  current  input  to  the  primary  winding  of 
the  high  potential  transformer,  but  actually  is 
not. 

Merely  connecting  to  earth  the  rotary  spark 
gap  of  the  standard  2 k.w.  500  cycle  set  has 
no  effect  upon  the  efficiency  of  the  apparatus 
except  to  cause  a slight  loss  of  energy  which 
may  be  due  to  the  capacity  effect  between 
the  closed  circuit  and  the  earth.  Losses  from 
this  source  are  almost  negligible. 

* * * 

S.  S.,  Danport,  Conn. : 

Dimensions  for  a J4  k.w.  open  core  trans- 
former follow : The  core  for  the  primary  may 
be  about  16  inches  in  length  and  about  2 inches 
in  diameter,  covered  with  Empire  cloth  and 
wound  with  two  layers  of  No.  14  double  cot- 
ton covered  B.  & S.  magnet  wire.  The  wind- 
ing should  be  covered  by  a hard  rubber  tube 
or  by  ten  or  twelve  layers  of  Empire  cloth. 
The  secondary  winding  may  be  made  of  ten 
to  twelve  sections  of  No.  30  B.  & S.  single 
covered  silk  wire.  These  sections  will  have  an 
outside  diameter  of  6 inches  and  an  inside  di- 
ameter of  about  2l/2  inches.  Each  will  be 
about  1 % inches  in  thickness. 

There  is  essentially  no  difference  in  the  effi- 
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GERMANY-ON  AN  80 
FOOT  AERIAL 


R-S45  Undamped  Panel  Receirer. 


You  can  read  “POZ"  (Nauen)  and 
“OUI”  (Hanover)  daily  on  our  80  foot 
aerial  with  this 

MARVEL  OF  EFFICIENCY  AND 
SIMPLICITY 

PRICE  50£  LOWER  THAN  OTHERS 

Send  2c.  stamp  for  Bulletin  No.  106. 

RADIO  APPARATUS  COMPANY,  INC. 

Parkway  Building,  Philadelphia. 


Emtmbtt»hmd  /##* 

THE  LUZERNE  RUBBER  CO. 

Manufacturers  of  Fine  Quality 

HARD  RUBBER  GOODS 

STANDARD  AND  SPECIAL 
Main  Ofice  and  Factory: 

TRENTON  -t-  NEW  JERSEY 

A.  J.  Cox  & Company 

WESTERN  REPRESENTATIVES 
2S South  Jsflsrssn Strsst  CHICAGO,  ILL 


The  Marconi  Trani-Atlantle  Wireless 
Telegraph  Stations  of  America, 
Canada,  England,  and  Italy  are 
equipped  with 

American  Transformers 

made  by  specialists  in  the  design  and 
construction  of  transformers  for  ex- 
tremely high  potentials  for  testing, 
osone  generation,  wirelpss  work,  etc. 

American  Transformer  Co. 

NEWARK,  N.  J. 


6,000  r.  p.  m. 


This  Slotor  can  be  used  for  grinding,  polish- 
'ing,  and  as  a general  utility  motor  for  the 
house.  There  is  no  better  motor  made  for 
Spark  Gaps.  A powerful  little  motor,  operating 
on  A.  C.  or  D.  C.  ioo  to  130  volt. 

Bend  Postage  for  Catalogue  of 
Motors,  Bparkgaps  A El.  Supplies 


FOSCO 


433  S.  Dearborn  Street 
CHICAGO,  ILL 


BIGLOW  QUALITY  STANDS  FOR 

Eaattfui 


L.  H.  Biglow  ft  Company 


do  BROAD  street 
NEW  YORK 


F R E E 

While  they  last — we  will  send  to  every  purchaser  of  Tel-Radlon 
apparatus  a FREE  60c  copy  of  Coleman  & Harriets  edition  of 
RADIO  STATIONS  OF  THE  WORLD 
Order  now  as  edition  is  limited 
Big  Bargains  In  Receiving  Stations 
Our  COMBINATION  TYPE  INDUCTIVE  TUNER,  Fixed  Con- 
denser. of  exact  capacity  for  this  station,  our  No.  C-22  Crys- 
tal Detector  (having  a lateral  and  horizontal  motion  making 
it  easy  to  adjust),  controlled  by  a rotary  switch  placed  so 
as  to  permit  a Tel-Radion  Permanent  Detector  to  be  con- 
nected to  this  station  if  so  desired,  without  changing  the 
wiring.  Complete  as 
described  . . $10. 

The  TEL-RADION 
P L E X DETECTOR 
tunes  separately  to 
local  or  long  distance 
stations,  WITHOUT 
ANY  ADJUSTMENTS. 

Price  prepaid  $5.00 

TEL-RADION  CO., 

32  Union  Square.  N.Y.  C. 


Tmlmphmnm  Brymnt  S 477 

Electrical  Industries  Mfg.  Co. 

328  Woik  41st  St.  Nsw  York 
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ciency  of  open  core  and  closed  core  trans- 
formers, provided  they  are  properly  designed. 

* * * 

A.  E'.  G.,  Washington,  D.  C. : 

We  have  no  authentic  information  concern- 
ing the  phenomenon  apparently  discovered  by 
army  engineers  on  the  Mexican  border,  name- 
ly, the  difference  between  daylight  and  night 
transmission  in  that  region.  The  real  facts  of 
the  case  were  probably  inadvertently  misrepre- 
sented in  newspaper  reports.  The  correct  ex- 
planation is  probably  as  follows : Owing  to  the 
severe  atmospheric  electricity  experienced  in 
semi-tropical  regions,  particularly  during  the 
night  hours,  it  may  have  been  necessary  to 
transmit  all  radio  reports  in  the  early  hours 
of  morning.  Generally  static  discharges  are  at 
a minimum  during  this  period.  It  is  a well 
known  fact  that  a considerable  amount  of  en- 
ergy is  absorbed  from  electric  waves  when 
they  are  required  to  pass  over  sandy  wastes. 

* * * 

N.  G.  S.,  South  Hill,  Va.,  inquires: 

Ques. — (i)  I am  about  to  erect  an  aerial  for 
a i k.w.  transmitting  set,  and  would  like  ad- 
vice as  to  the  proper  type  and  length  of  such 
aerial.  It  is  planned  to  use  it  for  reception 
and  transmission  amateur  wave-lengths  from 
commercial  stations. 

Ans. — (i)  Presuming  that  you  will  transmit 
at  the  wave-length  of  200  meters  and  that  you 
can  erect  an  aerial  of  almost  any  type,  we 
advise  that  you  construct  one  of  the  “T”  type, 
with  a flat  top  portion  consisting  of  four  wires 
placed  about  2l/z  feet  apart.  The  horizontal 
portion  may  be  180  feet  in  length,  but  it  should 
not  be  more  than  40  feet  in  height.  The  lead- 
in  wires  are,  of  course,  attached  to  the  center. 

The  aerial  wires  can  be  purchased  direct 
from  any  electrical  supply  houses,  but  silicon 
bronze  is  preferred  by  commercial  operating 
companies. 

Complete  data  for  the  wave-length  of  vari- 
ous types  of  aerials  appear  on  page  109  of 
the  November,  1916*  issue  of  The  Wireless 
Age. 

* * * 

H.  O.  S.,  Bird  Island,  Minn.: 

The  diagram  of  connections  for  the  receiv- 
ing apparatus  is  correct,  but  that  for  the  trans- 
mitting apparatus  is  incomplete.  There  is  an 
onen  circuit  in  the  closed  oscillation  circuit. 
Previous  issues  of  The  Wireless  Age.  and 
the  book  “How  to  Conduct  a Radio  Club”  have 
contained  a number  of  diagrams  applicable  to 
your  transmitting  set.  You  are  advised  to 
purchase  this  book  or  to  examine  back  num- 
bers of  The  Wireless  Age. 

We  cannot  tell  the  possible  effect  of  a load- 
ing coil  upon  the  wave-length  of  an  aerial 
system  without  knowing  the  inductance  and 
capacity  of  the  antenna  with  which  this  is  to 
be  employed. 

* * * 

M.  B.  W.,  Lima,  Ohio: 

The  efficiency  of  the  Marconi  Yt  k.w.  500- 
cycle  transmitting  set  may  be  accounted  for 
by  good  design  throughout,  and  the  elimina- 


tion of  energy  losses.  Your  question  is  not 
thoroughly  understood  except  in  part,  and  the 
sketches  you  have  made  are  not  practical.  The 
most  efficient  quenching  is  obtained  when  the 
closed  oscillation  circuit  of  the  given  trans- 
mitter oscillates  just  long  enough  to  build  up 
the  current  in  the  antenna  circuit  to  its  maxi- 
mum value.  The  oscillations  in  the  closed  cir- 
cuit should  then  cease  and  the  aerial  left  to 
vibrate  at  its  own  natural  frequency. 

Best  response  is  obtained  in  the  telephone 
receiver  when  the  sparks  at  the  transmitter 
occur  at  rates  of  from  700  to  1,000  per  second. 

The  spark  frequency  of  300  per  second 
would  not  permit  the  oscillations  in  the  anten- 
na circuit  to  overlap  one  another  unless  very 
long  wave-lengths  were  employed.  A very 
much  higher  spark  frequency  is  ordinarily  em- 
proved  to  secure  the  overlapping  of  wave 
trains. 

* * * 

L.  M.  S.,  Salem,  Wis.  : 

You  may  be  able  to  overcome  your  difficul- 
ties with  the  telephone  company  by  running 
'a  triple  braid  conductor  from  the  telephone 
pole  to  the  house,  using  two  wires  for  the 
regular  telephone  connection.  The  third  wire 
is  earthed  at  both  ends.  In  one  instance  where 
a similar  difficulty  has  been  experienced  the 
trouble  has  been  completely  eliminated  by  this 
connection. 

* * * 

S.  S M..  Winnipeg.  Canada: 

In  Figure  4,  page  187,  of  the  December,  1916, 
issue  of  The  Wireless  Age.  the  two  loading 
coils  shown  are  mounted  separate  from  the 
two  coils  marked  “tuner.”  The  latter  coils 
have  a lightning  contact,  while  the  loading  coils 
have  a multi-uoint  s«dtrh.  W!»h  this  knowl- 
edge you  should  have  no  difficultv  in  con- 
structing this  apparatus  after  the  description 
given  by  our  contributor. 

FROM  AND  FOR  THOSE  WHO 
HELP  THEMSELVES 

( Continued  from  page  421.) 

joints  in  the  pipe  and  a spark  jumping 
from  one  point  in  the  joint  to  another 
may  cause  an  explosion.  The  best  meth- 
od of  all  is  to  make  direct  connection 
from  the  transmitting  apparatus  to  the 
street  side  of  the  water  mains  in  accord- 
ance with  the  Underwriters’  require- 
ments. Surface  grounds  work  well,  but 
amateurs  located  in  large  cities  cannot 
employ  one  of  this  kind.  If  a surface 
ground  can  be  used,  it  will  prove  effi- 
cient, but  care  should  be  taken  that  the 
wires  composing  it*  are  laid  directly  un- 
derneath the  antenna  and  also  the  con- 
ductor should  be  placed  at  least  6 or  8 
inches  below  the  surface  of  the  earth. 

Meredith  B.  Lowe,  Alabama. 
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THE  Y.  M.  C.  A.  RADIO  SCHOOL 

desires  to  open  communication  with 
young  men  wishing  to  qualify  as 

Wireless  Operators. 

Exceptional  Opportunities 

Write  for  Booklet 

Y.  M.  C.  A.  Radio  School 

157  East  86th  Street 

New  York,  N.  Y. 


Mr.  Amateur 

You  can  become  a licensed  commercial 
operator  through  three  months'  evening 
study  supervised  by  Marconi  Co.'s  Instruct- 
ing Engineer.  Our  graduates  enter  the 
Marconi  Service  direct.  Ask  immediately 
about  entrance  requirements  for  this  spe- 
cial short  course,  now  beginning.  Mention 
folder  W. 

EASTERN  DISTRICT  Y.  M.  C.  A. 

Marcy  Ave.,  Near  Broadway,  Brooklyn, 
New  York. 


WIRELESS 

operating  spells  OPPORTU- 
NITY today.  The  great  de- 
mand, rapid  promotion  and  in- 
creased salaries  m^ke  this 
work  very  attractive.  We  pos- 
itively have  good  positions 
waiting  for  our  graduates ; 
operating  in  all  parts  of  the 
world,  coastwise,  trans-atlantic, 
trans-pacific,  etc.,  etc.  Our 
special  Spring  class  for  Day 
and  Evening  students  starts 
April  2nd.  Easy . payments  if 
desired. 

Send  for  special  literature. 

Eastern  Radio  Institute 

899C  Boylston  St,  Boston,  Mass. 


“"You  Get  The  Job” 

“ We* ve  been  watching  you,  young  man.  We  know 
you're  made  of  the  stun  that  wins.  The  man  that 
cares  enough  about  his  future  to  study  an  I.  C.  S. 
course  in  his  spare  time  is  the  kind  we  want  in  this 
firm's  responsible  positions.  You’re  getting  your 
promotion  on  what  you  know,  and  I wish  we  had 
more  like  you. ' * 

The  boss  can't  take  chances.  When  he  has  a re- 
sponsible job  to  fill,  he  picks  a man  trained  to  hold  it. 
He’s  watching  you  right  now,  hoping  you’ll  be  ready 
when  your  opportunity  comes. 

The  thing  for  you  to  do  is  to  start  today  and  train  • 
yourself  to  do  some  one  thing  better  than  others. 
You  can  do  it  in  spare  time  through  the  International 
Correspondence  Schools.  Over  5000  men  reported  ad- 
vancement last  year  as  a result  of  their  I.  C.  S.  training. 

The  first  step  these  men  took  was  to  mark  and 
mail  this  coupon.  Make  vour  start  the  same  way — 
and  make  it  right  now. 


■ mm  — — IT***  OUT  MKRC 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box  6011,  SCRANTON.  PA. 

Explain,  without  obligating  me,  how  I can  quality  for  the  posi- 
tion, or  In  the  subject,  before  which  I mark  X. 


ELECT BJ OIL  engineer 
Electrician 
Electric  Wiring 
Electric  Lighting 
M Electric  Car  Running 
□ Heavy  Electric  Traction 
~ Electrical  Draftsman 
Electric  Machine  Designer 
Telegraph  Expert 
Practical  Telephony 
MECHANICAL  ENGINEER 
Mechanical  Draftsman 
Machine  Shop  Practice 
Gaa  Engineer 
OITIL  ENGINEER 
Surveying  and  Mapping 
■1NE  FOREMAN  OR  ENGINEER 
Metallurgla'  or  Proepector 
STATIONARY  ENGINEER 
ARCHITECT 
Architectural  Draftsmen 
PLUMBING  AND  BEATING 
Sheet  Metal  Worker 


CHEMICAL  ENGINEER 
SALESMANSHIP 
ADVERTISING  MAN 
Window  Trimmer 
Show  Card  Writer 
Outdoor  Sign  Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BOOKKEEPER 
Stenographer  and  Typist 
Cert.  Public  Accountant 
Railway  Accountant 
Commercial  Law 
GOOD  ENGLISH 
Common  School  Subjects 
CIVIL  SERVICE 
Railway  Mall  Clerk 
Textile  Overseer  or  SupC 
AGRICULTURE  Q Speakli 
. Narigater  U Gw  was 

Peal  try  Ralstag 


Present 
Occupation  . 

Street 

and  No.  


City_ 


State.. 


If  name  of  Course  you  want  Is  not  la  this  Ust,  writs  It  below. 
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Y>\||  Should  be  Earning 


More  Money! 


m 


Free  Illustrat- 
ed Catalog 

I want  you  to  writs 
we  a long,  heart-to- 
heart  letter,  telling 
we  all  about  your- 
selfand  you  r presen  t 
job.  I assure  you 
that  I will  do  every- 
thing in  wy  power  to 
help  you  wake  the 
greatest  success. 
Tuition  rates  are 
low.  You  can  earn 
your  living  expenses 
while  you  arc  here. 
Many  students  are 
self-supporting. 

Sincerely, 

G.  M.  DODGE . 

Pres. 


Efficient  Tuners  at 
Lowest  Prices 

Increase  your  receiving 
* distances  by  getting  our 
efficient  tuner,  the  big- 
gest value  ever  offered 
for  only  $8.00.  Big  Un- 
d mped  Tuner  only  $12.50. 
1 >,000  Meter  Loading;  In- 
, Uuctances  with  switches 

only  $8.00.  Send  2-cent  stamp  for  bulletins. 
OOLBT’S  TELEGRAPH  SCHOOL,  AUBURN,  N T, 


m 


mm 


—HOME 


" THERE’S  MONEY  IN  IT” 

Sp LEARN  TELEGRAPHIES 

— MORSE  AND  WIRELESS 


TEACH  YOURSELF 

In  half  usual  time,  at  trifling  coat,  with  the  wonderful  Automatic  Transmitter  THE  OMNIGRAPH. 
r~w.  Sends  unlimited  Morse  or  Continental  messages,  at  any  speed.  Just  as  an  expert  operator 
grar  would.  Adopted  by  U.  S.  Government.  4 styles.  Catalogue  free. 
y OMNIGRAPH  MTG,  CO..  39-C.  Cortlandt  St.,  New  York 

When  writing  to  Advertisers  please  mention  In  Wikslsss  Ac* 
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THE  NEW  JAPANESE 
STATION  AT  FUNABASHI 
A LINK  IN  THE  MARCONI 
TRANS  PACIFIC  CHAIN 


The  First  Wireless  Newspaper 
Was  Printed  at  Sea,  Nov.  15,  1899. 

That  paper  was  the 

Ocean  Wireless  News 

Since  then  it  has  been  issued  daily  on  all  American 
Steamship  Lines.  It  is  a handsome  MAGAZINE  OF 
TRAVEL  with  a three  color  cover,  issued  monthly 
with  daily  news  inserts,  printed  on  board  by  the 
wireless  operators. 

You  may  have  the  monthly  magazine  containing 


Travel  Articles 
Marine  News 


Illustrated  Features 
Laughs  a-Plenty 


\ Let  twelve  numbers  come  to  vour  hearthside  during  the  coming  year,  bringing  their 
\ message  of  enlightenment  on  the  cities  and  towns  of  the  Americas,  articles  of  descrip- 
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On  the  Texas  Border  With  a 

Pack  Set 

A Story  of  Actual  Observation  by  a National  Guard  Signal  Corps 
Member  and  a Description  of  the  Apparatus 

What  it  means  to  undergo  experience  on  the  Texas  border  with  wireless 
equipment  has  been  interestingly  told  for  the  readers  of  The  Wireless  Age  by 
George  T.  Droste,  master  signal  electrician  of  Company  A,  First  Battalion  Signal 
Corps,  National  Guard,  New  York.  A comprehensive  analysis  by  him  of  the 
pack  sets  in  use  on  the  border  follows  the  story  of  his  actual  observations . 


IN  my  earliest  ex- 
perience during 
July,  when  we  did 
nothing  but  listen  in 
for  whatever  went 
through  the  air  and 
without  any  definite 
policies,  using  dif- 
ferent operators,  ex-, 
perienced  and  inex- 
perienced, in  the  art 
of  radio  propaga- 
tion, nothing  of  any 
glory  was  accom- 
plished. By  sending 
out  different  . sec- 
tions on  detached 
service  to  Mission, 

Pharr  and  sur- 
rounding districts 
from  McAllen,  and 
conducting  a main 
business  of  about 
three  to  four  mes- 
sages a day,  consist- 
ing of  reporting 
“present”  in  the  morning  and  “good 
night”  in  the  evening,  we  finally 
were  put  on  details  that  carried  on  a 
more  substantial  business.  My  detail,  in 
charge  of  Sergeant  Upson,  at  Sterling 
Ranch,  and  acting  as  the  relay  point  be- 
tween Young's  Ranch  and  McAllen,  was 
a month  of  anxious  and  heartbreaking 
work,  trying  to  make  a %- k.w.  pack  set 
do  the  work  of  a i-k.w.  headquarters' 
station,  reporting  arrivals  and  leaving  of 
regiments;  O.  M.  supply  reports  and 
personal  messages,  to  say  nothing  of 


company  orders. 

Our  distances  be- 
tween stations  being 
about  eighteen  to 
twenty-five  miles, 
was  a larger  stretch 
when  the  poor  de- 
tectors and  the  enor- 
mous amount  of 
man  power  expend- 
ed is  considered. 
However,  we  tri- 
umphed by  covering 
the  work,  if  not  by 
radio  completely, 
then  partly  by  radio 
and  buzzer — that  be- 
ing our  duty  to  get 
the  work  through. 
So  by  using  private 
telephone  lines  as 
buzzer  wires  with- 
out any  special  or- 
ders, we  succeeded 
in  establishing  rec- 
ords for  the  ^-k.w. 
sets  under  continuous  service  conditions 
that  were  never  known  to  the  New 
York  Signal  Corps  before,  being  heard 
continuously  by  regular  Army  stations  at 
Hidalgo,  Fort  Ringgold  and  Brownsville 
— distances  of  about  twenty-eight,  forty 
and  sixty-eight  miles,  respectively. 

My  final  detail  was  to  conduct  the 
station  (NYA)  at  McAllen.  This  start- 
ed a new  era  for  pack  set  work,  as  we 
were  called  upon  to  work  with  the  main 
army  stations  which  were  established  for 
some  years  and  carrying  on  a daily  busi- 


The  generator  and  frame  of  the 
apparatus  on  a pack  mule 
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ness  that  required  experience  to  keep 
up  with.  To  do  this  I was  provided  with 
an  experimental  engine  and  generator 
never  before  tried  out  with  any  continu- 
ous success. 

Numerous  heartbroken  attempts  to 
make  various  belts  stand  the  strain  of 
transmitting  the  energy  from  the  engine 
to  the  generator,  and  preventing  the  en- 
gine from  getting  hot,  took  up  our  time, 
and  we  still  carried  on  the  entire  official 
business  for  the  Sixth  Division,  which 
passed  between  Fort  Sam  Houston  at 
San  Antonio,  250  miles  away,  and 
Brownsville,  Tex.,  by  intercepting  it  and 
acknowledging  receipt  of  it.  This  de- 
manded undenying  attention  and  sacri- 
fices from  all  the  operators  in  the  station 
as  repetitions  were  not  forthcoming. 
For  us  they  came  only  once  and  we 
showed  that  we  were  able  to  cope  with 
the  situation  and  seldom  lost  a message. 
Our  record  consisted- in  not  having  lost 
a message  by  interception  for  a continu- 
ous stretch  of  a month  with  an  average 
of  ten  to  twenty-five  messages  a day, 
each  consisting  of  fifty  words  or  more. 

This  service  finally  established  us  in 
the  eyes  of  the  regular  army  station  at 
Fort  Sam  Houston  and  Brownsville,  al- 
though militia  stations  were  established 


at  Fort  Ringgold,  Harlingen,  Hidalgo, 
Lanogrande,  Del  Rio  and  other  points  on 
the  border.  They  never  were  heard  reli- 
ably for  any  length  of  time  and  the  New 
York  Division  was  always  to  be  counted 
on  for  being  alert. 

On  the  night  of  December  11,  1916, 
we  were  forced  to  close  the  station,  ow- 
ing to  the  fact  that  we  were  about  to  be 
sent  to  our  homes  in  the  North  and  much 
to  our  regret  had  to  sever  our  aerial  con- 
nections with  the  men  of  the  regular 
Army,  principally  WUJ  and  WUZ,  with 
whom  for  two  months  we  had  been  in 
continuous  radio  communication.  We 
felt  that  we  had  gained  their  confidence 
because  of  being  fully  able  to  handle 
their  work  direct,  notwithstanding  the 
handicaps  of  experimental  apparatus. 
This  was  confirmed  by  the  friendly  rela- 
tions set  up  between  the  operator  in  my 
charge,  namely,  Corporal  Schuster,  and 
Private  Leason  and  the  regulars  in 
charge  of  the  station  at  Fort  Sam 
Houston. 

Summing  up  the  entire  experience, 
we  feel  that  so  far  as  radio  work  goes 
for  the  Signal  Corps,  we  established  our- 
selves in  the  eyes  of  the  regular  Army 
and  that  our  successes  will  go  down  in 
the  archives  of  their  experiences  of 
working  with  the  militia. 


Readers  will  be  interested  in  an  analy- 
sis of  the  radio  pack  sets  in  use  on  the 
border,  as  made  by  Electrician  Droste,  in 
which  he  says  that  for  portability,  the 
pack  radio  sets,  consisting  of  wood 
masts,  so  arranged  that  one  section  can 
be  placed  on  top  of  another  and  stiffened 
by  metal  ferrules,  are  used.  The  pack 
sets  are  provided  with  a four  wire  um- 
brella antenna,  using  insulated  wire,  the 
same  being  connected  at  the  top  and  a 
lead-in  brought  down  to  the  instruments. 
This  insulated  wire  is  more  serviceable 
than  the  old  bare  three-strand  plated 
phosphor  bronze  wire,  as  it  does  not  kink 
so  easily  and  the  metal  is  protected  from 
burring,  the  -insulation  also  providing 
additional  electro-static  capacity. 

The  counterpoise  or  ground  is  also  of 
four  wires  (insulated)  and  serves  the 
purpose  of  distributing  the  electro-mag- 
netic impulses  over  the  covered  area  of 


earth  when  laid  out.  The  chest  or  in- 
strument contains  a transformer  for  rais- 
ing the  low  voltage  to  a higher  potential, 
and  consists  of  two  windings,  one  heavy, 
called  the  primary,  which  excites  the 
magnetic  field,  by  conducting  the  alter- 
nating current  and  passing  the  same  in 
a helical  coil  around  a cluster  of  soft 
iron  wires,  causing  them  to  be  period- 
ically magnetized,  this  rising  and  falling 
magnetic  field  being  cut  by  finer  wind- 
ings of  wire  in  sufficient  quantity  to  in- 
crease the  ratio  of  voltage  about  one  to 
a hundred  and  called  the  secondary.  The 
magnetic  field  above  mentioned  produces 
an  induced  current  in  the  secondary 
windings  which  then  charges  a high  po- 
tential condenser.  The  condenser  is  con- 
structed of  tin-foil  sheets,  separated  by  a 
dielectric  of  mica  sheets  and  holds  the 
electro-static  charge  until  the  potential 
reaches  a breaking  down  point,  at  which 
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The  generator  fitted  with  a speedometer 


time  the  current  discharges  through  a 

gap. 

The  gap  consists  of  flanged  plates, 
separated  by  mica  rings  and  a number 
of  these  gaps  being  placed  in  series  and 
air-cooled,  each  air  gap  or  sparking  sur- 
face being  about  .001  of  an  inch.  A 
well-designed  gap  is  one  which  will  be 
a perfect  non-conductor  while  the  con- 
denser is  charging  and  a perfect  con- 
ductor is  discharging,  thereby  producing 
a strongly  quenched  oscillation.  The  cur- 
rent is  discharged  through  turns  of  in- 
ductance called  an  oscillation  trans- 
former, which  is  mounted  on  the  inside 
of  the  cover  of  the  chest.  This  trans- 
former consists  of  three  coils  or  pan- 
cakes, two  of  which  having  the  outside 
turns  connected  to  a common  terminal 
forming  the  hinges,  these  two  acting  as 
a primary  and  secondary,  the  additional 
coil  being  used  for  extra  loading  induct- 
ance for  increased  wave-lengths.  These 
coils  can  be  coupled  together  and  the 
resonant  point  found  between  the  closed 
circuit  which  is  formed  by  the  condenser, 
gap,  and  primary  of  the  oscillation  trans- 
former and  the  open  antenna  circuit, 
which  consists  of  the  secondary  of  the 
transformer,  the  antenna  for  aerial  in- 
ductance, the  hot  wire  ammeter  for  reg- 
istering the  output  in  mili-amperes  and 
the  ground  or  capacity.  These  coils  are 


connected  together  by  flexible  wires  with 
clips  at  the  ends  for  placing  in  any  de- 
sirable position,  on  the  coils. 

The  antenna  and  ground  are  separated 
from  the  above  sending  circuits  by  a 
transfer  switch  for  changing  the  same  to 
the  receiving  circuits  as  the  antenna  and 
ground  are  used  for  transmitting  electro- 
magnetic oscillations  and  receiving  them. 
The  transformer  is  applied  to  a low  volt- 
age five  hundred  cycle  A.  C.  current  of 
no  volts  pressure,  the  medium  being  a 
generator  consisting  of  two  units.  The 
A.  C.  generator  having  twelve  poles  for 
the  250-watt  type  and  eighteen  poles  for 
the  125-watt  type,  the  direct  current  ex- 
citer, the  armature  of  which  is  mounted 
on  the  same  shaft  with  the  A.  C.  arma- 
ure.  The  mechanical  energy  for  turning 
this  generator  armature  is  either  by 
hand,  two  to  four  men  being  required  to 
turn  handles,  which  by  gearing  to  the 
armature  shaft  turns  it  to  5,000  R.  P.  M. 
for  the  % k.  w.  type  and  3,333  R-  P.  M. 
for  the  % k.  w.  type,  the  men  turning 
the  handles  about  33  R.  P.  M. 

These  generators  are  provided  with 
suitable  stands  on  which  are  mounted  a 
two  cycle  marine  Evinrude  engine, 
which  turns  up  to  about  1,750  R.  P.  M. 
and  is  belted  to  the  generator.  Difficulty 
is  experienced  with  this  method  of  trans- 
mission of  the  energy  due  to  slipping 
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belts,  and  also  the  breaking  of  the  same 
and  the  clip  which  makes  the  connection, 
all  of  which  is  due  to  the  high  speed,  vi- 
bration and  heat  caused  by  the  friction 
between  the  belt  and  the  pulley.  This 
belting  must  be  round  and  not  larger 
than  of  an  inch  in  diameter  as  it  re- 
volves over  an  idler  sheave  for  taking  up 
the  slack  and  as  the  alignment  of  the 
pulleys  is  such  that  it  changes  the  direc- 
tion of  the  drive  from  horizontal  to  ver- 
tical, thereby  causing  the  belt  to  come  in 
contact  on  all  sides. 

The  engine  is  supplied  with  gasoline 
by  a small  tank  mounted  on  top,  and  a 
vaporizer  with  needle  valve  controls  the 
inflow  of  the  gasoline.  A high  tension 
magneto  is  mounted  in  the  fly-wheel,  the 
making  and  breaking  of  the  current  for 
igniting  the  gas  being  caused  by  a cam 
which  actuates  the  contact  spring,  or  vi- 
brator. This  vibrator  is  so  mounted  that 
it  can  be  moved  for  advancing  or  retard- 
ing the  spark,  thereby  being  one  of  the 
means  for  controlling  the  speed  of  the 
motor. 

The  cylinder  of  the  motor  is  water- 
cooled  and  a small  pump  circulates  it 
through  the  water  jacket.  If  a contin- 
uous supply  of  water  is  not  available,  a 
container  will  be  required  to  hold  an  in- 
itial quantity  of  water,  which  must  be 
re-circulated.  This  re-circulation  of  wa- 
ter is  a serious  drawback  when  the  motor 
is  required  to  do  considerable  work,  as  it 
quickly  heats  to  a boiling  point,  causing 
the  overheating  of  the  engine,  which  pre- 
vents the  same  from  running. 

The  primary  current  from  generator  to 
transformer  is  interrupted  by  a key 
which,  when  closed  and  opened  accord- 
ing to  the  Morse  characters,  allows  the 
current  to  flow  into  the  transformer.  On 
some  sets  this  key  is  placed  in  the  field 
circuit  of  the  A.  C.  generator,  interrupt- 
ing the  latter,  on  others  it  is  placed  in 
series  with  the  current  from  the  A.  C. 
brushes,  the  latter  being  the  better  meth- 
od, as  it  allows  the  A.  C.  field  to  be  con- 
tinually energized.  Upon  pressing  the 
key,  the  armature  winding  revolves  in 
an  already  strongly-built  up  magnetic 
field,  thus  producing  an  even  and  un- 
changing note,  otherwise,  when  the  key 
is  in  the  field  circuit  and  is  pressed,  the 
magnetic  field  has  to  build  up,  causing  a 


varying  note  due  to  a low  potential 
spark,  which  cannot  charge  the  conden- 
ser to  maximum  capacity  to  break  down 
the  gap  until  the  charging  current  has 
reached  its  maximum  amplitude. 

Connecting  the  generator  to  the 
chest  is  accomplished  by  flexible  cords 
with  plugs  attached  at  the  ends,  which 
fit  into  receptive  sockets. 

The  sending  side  is  calibrated  to  a 
number  of  standard  wave-lengths  and  by 
adjusting  the  clips  on  the  oscillation 
transformer  to  points  indicated  by  the 
calibration  chart,  and  watching  the  needle 
on  the  hot  wire  ammeter,  the  resonant 
point  can  be  detected  when  the  ammeter 
shows  its  greatest  deflection,  making  it 
known  that  the  energy  circulating  in  the 
primary  windings  of  the  oscillation  trans- 
former has  been  brought  to  a harmonic 
or  in  tune  with  the  period  of  vibration 
of  the  secondary,  antenna  and  ground. 

The  high  frequency  oscillations  which 
are  being  forced  into  the  antenna  and 
ground  discharge  periodically  into  # the 
ether  and  produce  wave  trains  which 
apparently  travel  parallel  with  the 
earth’s  surface,  and  when  they  strike 
some  other  object  which  has  the  same 
or  nearly  the  same  fundamental  oscillat- 
ing period  at  the  distant  sender  will  in- 
duce currents  therein  of  a frequency 
corresponding  to  the  wave  motion. 

These  impulses  are  then  carried  into  a 
receiving  tuner,  which  is  also  in  the 
chest,  and  consists  of  electro-statically 
coupled  inductances. 

The  incoming  impulses  are  carried  into 
the  primary  windings  of  the  receiving 
transformer  and  produce  an  oscillating 
electro-magnetic  field,  oscillating  at  a 
frequency  which  can  be  altered  by 
adding  or  removing  inductance  through 
multiple  switches,  thus  causing  the 
circuit  to  be  brought  in  tune  or  res- 
onance with  the  incoming  wave  train. 

The  oscillations  then  charge  small  fixed 
capacity  condensers  made  of  aluminum 
plates  with  an  air  dielectric  and  in  turn 
discharge  across  a secondary  inductance, 
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which  is  thereby  caused  to  oscillate. 
T*Iiis  circuit  may  be  placed  in  or  out  of 
tune  with  the  primary  and  thereby 
cause  the  induced  electro -magnetic  field 
to  be  made  stronger  or  weaker,  by  a 
rotary  switch  arm,  which  places  these  in- 
ductances in  series  with  the  circuits  and 
the  wave-length  accordingly. 

The  impulses  having  been  transformed 
through  induction  and  amplified,  are  then 
rectified  by  passing  through  detectors, 
which  are  of  different  types,  as  explained 
later.  The  detector  serves  the  purpose  of 
rectifying  the  current  from  an  os- 
cillatory* current  to  a pulsating  direct 
current.  The  properties  of  the  crys- 
tal detector,  such  as  galena,  silicon,  fer- 
ron,  carborundum,  etc.,  will  retard  posi- 
tive or  plus  current  in  one  direction  and 
allow  negative  or  minus  current  to  pass 
from  the  opposite  direction  during  the 
same  alternation.  The  rectified  current 
then  enters  the  high  resistance  tele- 
phones and  the  impulses  representing 
dots  and  dashes  actuate  the  diaphragms 
by  the  energizing  of  the  small  magnets. 

Another  type  of  detector  is  the  vacuum 
valve  which  emits  electrons  from  a 
lighted  filament  and  relays  a local  bat- 
tery current  which  has  large  amplify- 
ing properties.  This  local  current  en- 
ergizes the  head  'phone  magnets  and 
thereby  causes  the  diaphragms  to  vibrate 
accordingly. 

The  Evinrude  engine,  which  is  mount- 
ed on  a pack  frame,  is  not  designed  con- 
sistently to  work  with  the  generator,  con- 
siderable energy  being  lost  in  the  driving 
mechanism  due  to  slipping  belts,  small 


diameter  pulleys  and  idlers  which  should 
all  be  eliminated.  The  engine  should  be 
designed,  together  with  the  generator,  as 
one  unit.  This  plan  will  eliminate  a con- 
siderable quantity  of  castings  and  metal, 
lightening  the  load  and  lessening  the  vi- 
bration, due  to  the  fact  that  the  load  is 
top  heavy  and  has  inadequate  foundation 
and  possible  loosening  of  parts.  The 
driving  medium  from  the  engine  to  the 
generator  can  best  be  accomplished  by* 
housed  gears  running  in  oil,  similar  to 
the  driving  mechanism  from  an  automo- 
bile engine  to  the  pump  and  magneto 
shaft.  The  engine  can  be  air-cooled  to 
eliminate  the  trouble  with  the  water  cool- 
ing system  previously  referred  to,  the  fan 
or  blower  being  driven  by  a similar  driv- 
ing gear. 

Rope,  thicker  and  thinner  leather,  belt- 
ing fibre  packing,  wire  and  steel  spring 
were  all  tried  for  weeks  with  no  success. 
In  one  case  the  speed  would  make  the 
belt  slip ; in  another,  where  the  belt  held 
to  the  pulleys,  the  strain  was  too  great 
and  either  the  clips  or  the  belt  itself 
broke,  making  the  entire  outfit  useless 
for  rapid  service — the  most  essential  item 
in  a portable  mobile  outfit.  If,  in  an 
emergency,  it  should  be  desired  to  crank 
the  engine  by  hand,  it  and  all  its  braces, 
including  the  bed  plate,  would  have  to 
be  removed  to  allow  the  setting  up  of 
the  generator  on  the  stand  for  hand 
cranking  purposes.  This  would  take 
some  time  and,  as  pack  space  is  limited, 
and  the  engine  would  have  to  be  salv- 
aged, the  operation  would  involve  the 
burdensome  necessity  of  carrying  the 
loose  parts.  The  generator  and  engine 
should  be  so  designed  that  they  will  be 
proof  against  damage  during  transporta- 
tion. 


At  an  inquest  abroad  into  the  death  pf 
the  master  of  a merchant  vessel, 
which  was  sunk  with  a loss  of 
seventeen  lives,  the  jury  requested  the 
coroner  to  suggest  to  the  proper  authori- 
ties the  advisability  of  installing  wire- 
less on  all  ocean-going  vessels. 


The  International  Telegraphic  Bureau 
has  been  notified  by  the  Japanese  Admin- 


istration that  Baron  Kenjiro  Den  has 
been  appointed  Minister  of  Communica- 
tions to  succeed  M.  Katsuto  Minoura, 
who  has  resigned. 


Wireless  communication  has  been  es- 
tablished between  Australia  and  Tulagi, 
near  the  coast  of  the  Island  Florida  in 
the  Solomon  group,  and  Ocean  Island, 
the  Gilbert  Islands. 
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Building  Stations  on  Shipboard 

Installations  That  Have  Been  Made  in  Record  Time 


WIRELESS  telegraphy  has  suc- 
ceeded in  introducing  revolu- 
tionary methods  in  establishing  the 
means  of  long  distance  communication. 
This  is  aptly  demonstrated  in  the  speed 
and  thoroughness  with  which  vessels 
are  outfitted  with  radio  apparatus.  In 
twenty-four  hours  it  is  possible  for  the 
Marconi  Wireless  Telegraph  Company 
of  America  to  establish  a complete 
wireless  apparatus  on  shipboard,  and 
in  emergencies  such  installations  have 
been  completed  in  eight  hours.  This 
is  rapid  work,  especially  .when  one 
takes  into  consideration  that  such  an 
installation  signifies  the  equipment  of 
a complete  telegraph  office,  ready  for 
instant  service.  Contrasted  with  the 
time  requisite  for  the  equipment  of  a 
wire  telegraph  office,  or  that  consumed 
in  installing  telephone  service  in  a 
building,  which  requires  at  least  a week, 
one  is  a position  to  appreciate  the  im- 
provements represented  by  the  wireless 
service  over  the  older  forms  of  commu- 
nication. 

The  construction  of  wireless  stations 
on  vessels  has  been  organized  and  sim- 
plified to  an  extent'  that  it  can  be  ex- 
ecuted with  remarkable  speed  and  pre- 
cision. The  mode  of  procedure  may 
be  best  illustrated  by  that  carried  out 
on  the  Spanish  steamer,  Joaquim  Mum- 
bru,  on  February  18th.  The  construc- 
tion department  of  the  Marconi  Com- 
pany, in  the  Edison  Building,  received 
notice  that  the  Joaquim  Mumbru 
would  be  at  her  dock  at  Yonkers  on 
Saturday,  noon,  and  that  a wireless  sta- 
tion was  to  be  installed  in  a hurry, 
since  the  vessel  was  expected  to  leave 
for  Europe  on  the  following  Monday. 

The  Spaniard,  however,  did  not  ar- 
rive, at  her  dock  until  nine  o’clock  on 
Sunday  morning.  The  apparatus  was 
promptly  assembled  in  the  stock  room, 
and  loaded  on  a motor  truck,  which 
sped  to  Yonkers.  On  his  arrival  at 
the  ship,  the  superintendent  of  con- 
struction gave  to  the  men  under  him 


the  necessary  orders  for  the  carpenter 
work  needed  in  fitting  up  the  wireless 
cabin  and  equipping  the  vessel  with 
the  gear  needed  in  hoisting  the  aerial. 
The  man  in  charge  of  the  layout  of  the 
wireless  equipment  had  the  apparatus 
hoisted  on  board  and  the  work  on  the 
aerial  was  immediately  begun.  The 
work  as  a rule  begins  with  the  con- 
struction of  the  aerial,  unless  the 
weather  is  rainy  or  stormy,  when  the 
aerial  work  is  postponed  in  the  hope 
for  a clear-up. 

The  transmitting  apparatus  as  a whole 
is  • a unit,  and  was  quickly  arranged, 
with  the  exception  of  the  motor-gen- 
erator, which  had  to  be  installed.  The 
receiving  apparatus  was  then  put  in 
place  and  all  the  necessary  wiring  for 
connecting  the  transmitting  and  re- 
ceiving apparatus  was  then  attended 
to.  Connections  were  made  for  chang- 
ing from  receiving  to  transmitting  and 
vice  versa.  Means  were  then  adopted 
for  insulating  the  aerial  where  it  passed 
through  the  bulkhead  on  deck  and  the 
erected  aerial  was  then  connected. 

Finally  the  construction  engineer 
was  in  a position  to  state  the  time  when 
he  would  complete  the  equipment, 
whereupon  a Marconi  inspector  was 
sent  to  the  ship  to  oversee  the  installa- 
tion and  make  out  the  necessary  license 
application  required  by  the  United 
States  Radio  Service.  Meantime  the 
superintendent  of  the  operating  divi- 
sion was  notified,  and  an  operator  was 
assigned  to  the  ship. 

So  the  work,  which  was  begun  at 
nine  o’clock  on  Sunday  morning,  was 
completed  by  one  o’clock  Monday 
afternoon,  when  the  wireless  station 
was  ready  for  tuning. 

In  the  instance  of  the  Joaquim  Mum- 
bru, the  wireless  station  was  installed 
within  a period  of  twenty-eight  hours, 
but  in  three  previous  instances  such 
stations  were  built  on  rush  orders  with- 
in twelve  hours.  In  the  case  of  the 
steamship  Chalmette  of  the  Southern 
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Pacific  steamship  lines  a telephone 
message  came  to  the  Marconi  construc- 
tion department  at  four  o'clock  in  the 
afternoon  that  the  Chalmette  was  to 
sail  at  daylight,  and  wished  a wireless 
station  installed  on  board  in  short  or- 
der. The  apparatus  was  taken  from 
the  stock  room  and  sent  to  the  ship, 
which  lay  at  her  pier  in  Jersey  City 
at  the  time.  Work  was  continued  at 
a rapid  rate  and  by  two  o'clock  in  the 
morning  the  set  was  ready  for  tuning, 
thus  establishing  a record  of  ten  hours 
for  the  building  of  a station  on  ship- 
board. 

A still  quicker  installation  was  ac- 
complished on  the  steamer  Old  Colony, 
of  the  Eastern  Steamship  Corporation. 
The  Old  Colony  was  to  take  the  place 
of  a sister  ship  that  had  met  with  an 
Accident,  and  the  company  at  nine 
^b'clock  in  the  morning  decided  to  send 
out  the  steamer  at  five  o'clock  that 
afternoon.  It  was  necessary  to  have 
a wireless  station  installed,  and  before 
the  vessel  sailed  a 2-k.w.  240  cycle  syn- 


chronous rotary  gap  set  was  installed 
and  tuned,  and  the  vessel  sailed  threfc 
minutes  later.  As  the  gangplank  was 
raised  the  construction  engineer  and 
the  inspector,  who  had  just  completed 
their  work,  barely  had  time  to  pass 
over  to  the  dock. 

Another  record  was  made  in  equip- 
ping the  steamer  Bunker  Hill  of  the 
same  steamship  line.  This  steamer 
got  in  at  eight  o'clock  in  the  morning 
and  sailed  at  six  o'clock  in  the  evening. 
Within  those  hours  the  Marconi  con- 
struction department  installed  a com- 
plete J^-k.w.  500  cycle  panel  set  and  in 
addition  installed  a wireless  telephone 
apparatus  intended  to  be  used  for  a 
demonstration  to  be  given  to  a body  of 
electrical  engineers,  of  whom  400  were 
going  on  the  steamer  to  attend  the  dedi- 
cation exercises  at  the  Massachusetts  In- 
stitute of  Technology,  in  Boston. 

Achievements  such  as  these  show 
what  may  be  accomplished  by  determi- 
nation and  organized  effort  when  emer- 
gencies arise. 


The  Re-equipment  of  The  Herald  Station 


In  the  presence  of  federal  officers  and 
officials  of  the  Marconi  Wireless  Tele- 
graph Company  of  America,  the  wire- 
less station  of  the  New  York  Herald, 
equipped  with  Marconi  apparatus,  was 
formally  returned  to  commission  on  Feb- 
ruary 28  in  its  new  quarters  atop  the 
United  States  Barge  Office  in  New  York 
City.  After  testing  and  tuning  of  the 
apparatus  the  key  was  pressed  down  and 
the  first  official  spark  of  the  station 
flashed  out  on  a 600-meter  wave-length, 
ringing  into  the  ears  of  all  operators  at 
ship  and  shore  stations  with  a radius  of 
many  hundred  miles. 

David  Sarnoff,  commercial  manager 
of  the  Marconi  company,  sent  out  the 
first  call,  and  the  Marconi  station  at  Sea 
Gate  responded  with  the  first  message 
to  the  new  WHB — a message  of  con- 
gratulation from  a sister  station. 

Sea  Gate’s  message,  the  initial  de- 
spatch to  be  filed  on  the  new  station's 
receiving  hook,  was  as  follows : 


“Congratulations  on  the  opening  of 
Marconi  station  at  the  New  York  Her- 
ald. * (Signed)  Weaver." 

The  Wanamaker  Marconi  station  at 
Philadelphia  was  the  second  station  to 
answer  the  call  sent  out  by  Mr.  Sarnoff. 
It  came  in: 

“Congratulations  on  opening  of  the 
new  station.  The  successful  working  of 
same  is  already  assured  by  the  type  of 
installation. 

(Signed)  D.  J.  Heiijg." 

A moment  later  the  same  station  came 
back  with  the  following: 

“The  spark  is  very  good  and  sharp. 
Best  note  I ever  heard.  Get  you  fine." 

The  opening  of  the  new  station  was 
witnessed  by  John  Bottomley,  vice- 
president,  secretary  and  treasurer  of  the 
Marconi  Wireless  Telegraph  Company 
of  America;  Captain  Godfrey  L.  Car- 
den, United  States  Coast  Guard ; Thom- 
as Lawler,  assistant  custodian  of  the 
Barge  Office,  and  others. 
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Dudley  Field  Malone,  Collector  of  the 
Port,  who  is  also  custodian  of  the  Barge 
Office,  was  to  have  been  present,  but  he 
was  hurriedly  called  to  Washington.  Mr. 
Lawler  acted  as  his  representative. 

It  had  been  * intended  to  send,  as  the 
first  official  business  of  the  new  station, 
a message  from  Governor  Whitman  to 
President  Wilson,  but  this  program 
could  not  be  followed  because  of  the 
fact  that  by  special  orders  the  naval 
radio  station  at  Arlington,  which  was  to 
be  the  receiving  station,  has  been  de- 
tailed to  watch  for  signals  from  naval 
stations  only. 

While  the  station  was  being  opened  a 
detachment  of  Coast  Guardsmen,  de- 
tailed by  Captain  Carden,  mounted  an 
honorary  guard  in  front  of  it,  in  recog- 
nition of  the  close  alliance  between  the 
station  and  the  Coast  Guard  service  for 
the  protection  of  lives  and  property  at 
sea. 

After  Mr.  Sarnoff  had  sent  out  his 
first  call  and  had  received  the  response 
from  Sea  Gate  and  from  Philadelphia, 
the  station  was  turned  over  to  the  regu- 
lar staff  of  operators. 

The  new  station  is  situated  on  the  roof 
of  the  Barge  Office,  commanding  the  en- 
tire bay,  and  its  aerials,  of  which  there 
are  two,  run  from  the  Municipal  Ferry 
Building,  at  the  Battery,  to  the  Barge 


Office  Building.  There  are  two  aexials 
— one  for  commercial  use  on  600  metre 
wave-length,  while  the  other,  which  is 
much  larger,  is  used  for  the  press  bulle- 
tins, sent  out  twice  daily,  on  a wave- 
length of  1,700  metres,  where  the  pow- 
erful spark  will  not  interfere  with  com- 
mercial business  between  vessels  and 
ships  at  sea. 

The  transmitting  apparatus  consists 
of  the  latest  type  Marconi  5-k.w.  set  and 
a receiver  of  the  latest  design  of  the 
Marconi  Company.  The  installation  of 
the  Marconi  apparatus  was  under  the 
supervision  of  John  B.  Elenschneider, 
construction  engineer  of  the  company. 

The  station  is  one  of  the  three  links 
in  the  chain  of  radio  stations  that  send 
out  into  the  ether  nightly  the  wireless 
press  service  issued  for  the  benefit  of 
seafarers  on  the  Atlantic  and  Pacific 
oceans.  The  other  two  stations  are  the 
Marconi  high-power  stations  at  South 
Wellfleet,  Mass.,  and  Hillcrest,  San 
Francisco,  which  send  out  to  the  North 
Atlantic  and  the  Pacific,  respectively, 
WBB  takes  care  of  ship  reports,  sends 
out  information  to  mariners,  and  in  the 
press  service,  issued  in  the  early  morn- 
ing and  in  the  evening,  gives  the  news 
of  the  day  to  vessels,  particularly  in  the 
coastwise  service  and  the  West  Indian 
and  South  American  traffic. 


Record  Broken  in  Trans- Atlantic 

Test 


Remarkable  Results  With  the  Aid  of  Marconi  Timed  Spark  in  Estab- 
lishing Communication 


Another  record-breaking  achievement 
in  the  wireless  art  has  been  accomplished 
by  the  Marconi  system  in  establishing 
strong,  direct  and  continuous  communi- 
cations over  twelve-hour  periods  be- 
tween the  station  of  the  Marconi  Wire- 
less Telegraph  Company  of  America  at 
Chatham,  Mass.,  and  that  of  the  Eng- 
lish Marconi  Company  at  Carnarvon, 
Wales.  The  signals  received  at  Chat- 
ham from  Carnarvon  where  from  three 
to  eight  times  as  strong  as  those  ob- 


tained from  any  other  European  station. 
These  tests  were  successfully  carried  out 
on  January  29  and  January  30. 

The  Marconi  system  has  thus  again 
shown  itself  to  be  a pioneer  in  radio 
communication,  and  its  feat  was  made 
possible  by  the  practical  application  of 
an  entirely  new  system  of  continuous 
wave  generation — none  other  than  Mar- 
coni's timed  spark,  which  has  recently 
been  developed  into  a useful  form.  The 
station  at  Carnarvon  was  equipped  with 
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the  new  Marconi  transmitting  apparatus, 
and  its  sending  power  is  regarded 
as  nothing  short  of  marvelous.  The 
station  at  Chatham  also  accomplished 
wonders,  in  the  opinion  of  the  wire- 
less engineers  who  supervised  the  test, 
owing  to  the  fact  that  it  was  but 
temporarily  outfitted  for  the  test,  having 
been  equipped  on  a couple  of  days'  no- 
tice. 

The  distinctive  accomplishment  of 
this  test  lies  in  the  power  and  continu- 
ity of  transmission  and  in  the  large  num- 
ber of  words  accurately  received  on  the 
American  continent  in  the  specified  time, 
from  a European  station.  The  test  be- 
gan at  seven  o'clock  in  the  morning  of 
January  29th,  and  continued  until  seven 
o'clock  of  that  evening.  The  second 
trial  was  made  at  seven  o'clock  the  fol- 
lowing morning.  Thus  two  twelve-hour 
periods  were  covered,  embracing  the  va- 
rious influential  phases  of  the  day  and 
night. 

The  messages  transmitted  consisted  of 


press  matter,  the  total  number  of  words 
copied  in  the  combined  twenty- four  hour 
period  amounting  to  15,000.  The  speed 
varied  from  twenty  to  thirty-five  words 
a minute.  • 

During  the  first  six  hours  of  the  Mon- 
day morning  test,  every  letter  was  re- 
ceived plainly  and  not  a skip  of  any  kind 
occurred  to  mar  the  initial  communica- 
tion between  the  British  and  American 
stations.  During  the  period  of  the  sec- 
ond day's  test  a total  of  about  9,000 
words  were  received. 

It  was  the  opinion  of  the  engineers  that 
the  initial  test  of  the  new  Marconi  sys- 
tem was  carried  to  a highly  successful 
conclusion.  It  was  also  taken  into  con- 
sideration that  the  conditions  that  pre- 
vailed were  unusually  disadvantageous 
for  the  winter  time.  The  results  obtained, 
however,  are  regarded  in  authoritative 
quarters  as  having  established  a new 
wireless  record,  both  in  the  continuity  of 
words  received  and  the  number  obtained 
within  the  specified  period. 


MEXICO  REPORTED  IN  WIRE- 
LESS TOUCH  WITH  BERLIN 

information  has  reached  the  United 
States  Government,  says  a Washington 
correspondent,  that  through  the  perfec- 
tion of  a powerful  wireless  telegraph 
plant  in  Mexico  City  direct  communica- 
tion between  the  Mexican  capital  and 
Germany  has  been  established. 

Officials  realize  that,  if  confirmed,  this 
news  is  of  great  importance.  Sea  raiders 
and  submarines  might  be  directed  and 
full  information  concerning  the  leaving 
of  ships  from  American  ports  furnished. 


ARMY  RADIO  COMPANY  PLAN- 
NED FOR  CANAL  ZONE 

The  organization  of  a radio  company 
as  a unit  in  the  regular  army  for  duty  in 
the  Panama  Canal  zone  and  other  for- 
eign service  is  planned  at  Fort  Leaven- 
worth. Captain  J.  O.  Mauborgne,  is  to 
organize  the  company  and  will  have  com- 
mand of  it  when  it  goes  on  foreign  ser- 
vice. Aside  from  a few  soldiers  with 
experience  in  drill  an  effort  will  be  made 
to  get  recruits,  who  have  taken  up  radio 
work. 


HARVARD  IN  PREPAREDNESS 
MOVEMENT 

A new  phase  of  army  and  navy  pre- 
paration was  introduced  at  Harvard  Uni- 
versity recently  when  fifty  students 
gathered  to  learn  of  the  work  performed 
by  the  radio  corps  during  war  time. 
Lieutenant  Blakeslee,  U..  S.  N.,  of  the 
Charlestown  navy  yard,  and  Captain  H. 
G.  Galler,  United  States  radio  inspector 
for  New  England,  addressed  the  men. 

In  connection  with  the  reserve  offi- 
cers' training  corps  the  Harvard  men 
with  a knowledge  of  wireless  telegraphy 
are  to  take  a special  course  of  training 
to  prepare  them  for  service.  The  work 
will  be  carried  on  under  the  direction  of 
the  Harvard  Wireless  Club,  which  has 
headquarters  in  the  Harvard  Union. 
Classes  will  be  held  three  times  a week 
for  the  radio  students.  A score  of  stu- 
dents have  enrolled  in  the  wireless  corps. 


A wireless  telegraph  station  has  been 
established  at  Alamos,  an  important  min- 
ing camp  in  Southern  Sonora,  and  regu- 
lar communication  is  now  going  on  be- 
tween that  place  and  Chapultepec,  Gua- 
dalajara, Salina  Cruz,  Merida,  Vera 
Cruz,  Matamoros  and  other  points. 
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Shall  Parents 
Raise  the 
Infant  Wireless 
or  Place  It  In  a 
Government 
Institution? 


The  Opposition  to  Proposed 
Legislation  made  by  the  Presi- 
dent of  the  Institute  of  Radio 
Engineers 


Professor  Michael  I.  Pupint  inventor  of  electric  tuning 
and  a world  renowned  authority  on  communication 


ROFESSOR  M.  I.  PUPIN  of  Co- 
lumbia University  in  no  uncertain 
terms  expressed  his  decided  objections 
to  the  proposed  bill  to  regulate  radio 
communication  at  the  recent  hearing  be- 
fore a Committee  of  the  House  of  Repre- 
sentatives. His  cogent  reasoning  and 
emphatic  statements  and  illustrations, 
comprise  so  effective  an  indictment  of 
ihe  proposed  measure  that  his  entire  tes- 
timony, as  given  to  the  Committee, 
is  now  placed  before  the  readers  of  This 
Wireless  Age. 

“I  am  not  a parent  of  the  wireless 
art,”  said  Professor  Pupin,  “but  I am  a 
very  close  blood  relation  to  it,  because 
I am  the  inventor  of  electric  tuning,  the 
only  means  they  have  today  of  prevent- 
ing interference  between  different  sta- 
tions receiving  signals  or  transmitting 
signals  at  the  same  time.” 

There  are  not  many  whose  words  car- 
ry more  weight  than  those  of  Professor 
Pupin,  when  the  subject  of  wireless  is 
under  discussion,  and  in  the  imminency 
of  legislation  affecting  the  science,  his 
views  and  counsel  deserve  attentive  con  - 
sideration. Professor  Pupin’s  qualifica- 
tions as  an  authority  may  be  gauged 
from  his  activities  and  affiliations.  He 


is  professor  of  electromechanics  of  Co- 
lumbia University;  director  of  the 
Phoenix  Research  Laboratory  in  Physics 
of  the  same  university;  president  of  the 
Institute  of  Radio  Engineers;  president 
of  the  New  York  Academy  of  Sciences; 
president  of  the  National  Academy  of 
Sciences;  member  of  the  National  Ad- 
visory Committee  for  Aeronautics,  and 
member  of  the  National  Research  Coun- 
cil, organized  at  the  request  of  President 
Wilson. 

Professor  Pupin  invented  the  art  of 
electric  tuning  and  sold  the  patents  to 
the  Marconi  Wireless  Company  of 
America  in  1902.  He  is  also  the  inven- 
tor of  the  electrolytic  detector,  and  was 
the  first  to  suggest  the  advisability  of 
rectifying  the  received  electrical  oscilla- 
tions. He  suggested  this  before  the 
American  Physical  Society  in  November, 
1899,  and  showed  the  apparatus,  namely 
the  electrolytic  rectifier,  by  means  of 
which  the  rectifying  of  received  electric 
oscillations  can  be  and  was  effected. 
This  rectifier  was  used  for  a long  time 
as  one  of  the  methods  of  receiving  wire- 
less messages.  It  has  been  superseded 
by  better  apparatus,  but  the  rectification 
of  received  electrical  oscillations  is  one 
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of  the  fundamental  elements  in  the  mod- 
em or  recent  developments  of  wireless 
telegraphy,  and  the  idea  was  that  of 
Professor  Pupin. 

The  foregoing  record,  however,  is  suf- 
ficient to  emphasize  the  fact  that  the 
opinions  of  Professor  Pupin  represent 
expert  testimony. 

Professor  Pupin  informed  the  mem- 
bers of  the  Committee  that  he  had  never 
been  interested  financially  in  any  of  the 
companies  manufacturing  wireless  ap- 
paratus. He  appeared  before  the  Com- 
mittee, he  said r for  the  purpose  of  dem- 
onstrating, if  possible,  that  the  bill  under 
consideration  would  be  most  detrimental 
to  the  development  of  the  young  wire- 
less art,  since  it  would  inevitably  lead  to 
Government  ownership.  He  likened  the 
art  to  a very  promising,  healthy  baby, 
which  had  a great  future  before  it. 

“A  great  future/'  repeated  Professor 
Pupin,  “provided  this  healthy,  robust  and 
most  promising  baby  receives  the  proper 
training  and  the  proper  bringing  up.  And 
the  question  in  my  mind  is  simply  this: 
Who  is  to  be  responsible  for  the  training 
of  this  wonderful  baby?  Its  parents  or 
a Government  institution? 

“It  has  been  represented  by  the  heads 
of  our  Government  departments,  namely 
the  Secretary  of  War,  the  Secretary  of 
the  Navy,  the  Secretary  of  Commerce, 
Commander  Todd  and  by  other  Govern- 
ment officials  interested  in  the  national 
defense,  that  it  is  advisable  and  neces- 
sary that  the  Government  should  con- 
trol, in  fact,  that  the  Government  should 
own,  wireless  telegraphy.  I am  interest- 
ed in  the  national  defense  as  much  as 
anybody,  and  for  that^  reason  was  ap- 
pointed as  a member  'of  the  National 
Advisory  Committee  on  Aeronautics, 
which  is  a Government  institution.  1 
am  convinced  that  if  we  are  to  use  any 
art  and  particularly  the  wireless  art  for 
the  national  defense,  the  best  thing  for 
us  to  do  is  to  develop  that  art.  If  in- 
terferences exist,  as  has  been  pointed  out 
in  the  several  depositions  here  before 
you,  on  account  of  the  present  imper- 
fection of  the  wireless  art,  then  these 
interferences  should  be  eliminated  not  by 
legislation  but  by  perfection  of  the  art." 

“If  you  will  be  indulgent  with  me,  1 
will  illustrate  that  by  describing  as 


briefly  as  I can  the  experiences  that  the 
world  had  in  the  development  of  other 
arts  which  are  very  closely  related  to  the 
wireless.  Take  the  ordinary  telegraphy 
and  telephony  by  wires.  What  was  the 
experience  in  their  early  history?  Ex- 
actly the  same  as  we  have  in  the  wire- 
less art.  From  1845  to  i860  the  men  in- 
terested in  the  development  of  telegra- 
phy, electromagnetic  telegraphy,  invent- 
ed by  Joseph  Henry  and  commercially 
developed  by  Morse,  spent  most  of  their 
time  in  quarreling  among  themselves  on 
the  subject  of  how  to  get  around  the  in- 
ductive disturbances.  They  had  induc- 
tive disturbances  just  as  much  as  we 
have  to-day  in  wireless  telegraphy,  and 
they  were  of  two  different  kinds:  In- 

ductive disturbances  produced  in  a wire 
by  the  operation  of  other  wires  and  in- 
ductive disturbances  produced  by  God. 
Inductive  disturbances  produced  by  God 
have  not  been  discussed  in  the  deposi- 
tions so  far,  but  under  certain  conditions 
they  are  a great  deal  more  serious  than 
inductive  disturbances  in  wireless  teleg- 
raphy produced  by  man.  And  although 
it  is  possible — I do  not  say  it  is  advisa- 
ble, but  it  is  possible — to  get  around  the 
inductive  disturbances  produced  by  man 
through  legislation,  you  cannot  get 
around  inductive  disturbances  created  by 
God  by  means  of  legislation,  because 
God  says,  ‘My  acts  can  be  eliminated  in 
the  operations  of  man  not  by  brute  force 
(and  that  is  what  legislation  in  many 
cases  is)  but  by  intelligence.' 

“What  are  these  interferences  pro- 
duced by  the  acts  of  God?  We  did  not 
realize  them  until  electro-telegraphy  was 
invented.  And  we  never  realized  them 
to  such  an  extent  as  we  do  to-day,  since 
the  wireless  telegraphy  was  invented. 
Wireless  telegraphy  is  communication 
between  two  points  on  the  surface  of  the 
earth,  or  between  a point  on  the  surface 
of  the  earth  and  a point  in  the  air,  as  in 
the  case  of  the  aeroplane,  by  means  of 
electric  oscillations.  You  create  an  elec- 
tric oscillation  at  the  sending  station; 
that  electric  oscillation  goes  to  the  re- 
ceiving apparatus  and  creates  there  an 
electric  oscillation  which  affects  a re- 
ceiving instrument. 

“We  know  to-day  that  these  electrical 
oscillations  are  produced  in  the  atmos- 
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phere  by  God  for  purposes  that  are 
known  to  Him.  We  can  explain  how  they 
are  produced,  but  we  do  not  know  yet 
what  is  the  real  intention  of  the  Creator 
in  producing  them.  * They  are  called 
statics,  and  statics  are  the  blackest  en- 
emy of  the  wireless  stockholder.  Statics 
have  prevented  the  wireless  stock- 
holder from  reaping  any  benefit  from 
his  work.  The  wireless  art  is  not 
quite  yet,  excepting  in  some  of  its 
features,  a commercial  art ; in  other 
words,  it  does  not  return  dividends, 
principally  because  the  statics  prevent  it 
— these  disturbances,  these  electric  waves 
that  go  up  and  affect,  in  fact,  every  re- 
ceiving instrument. 

“In  April,  1914,  when  our  bluejackets 
had  landed  in  Vera  Cruz,  and  it  looked 
as  if  we  were  going  to  have  a war  with 
Mexico,  I was  here  in  Washington  at- 
tending a meeting  of  the  National  Acad- 
emy of  Sciences.  I happened  to  meet 
Dr.  Austin,  who  is  the  director  of  the 
Wireless  Research  Laboratory  of  the 
Navy,  and  he  told  me  that  they  could  not 
force  a message  through  between  Arling- 
ton, or  even  Key  West,  and  Vera  Cruz ; 
it  was  impossible.  Why?  Not  because 
the  Mexicans  had  a wireless  apparatus 
which  interfered  with  ours  and  not  be- 
cause anybody  else  had  it,  but  because 
the  static  was  going  on  in  the  Gulf  of 
Mexico  and  prevented  our  m^sages 
from  reaching  Vera  Cruz.  Interference 
in  wireless  telegraphy  due  to  static,  due 
to  the  acts  of  God,  is  so  serious  that 
sometimes  a wireless  station  cannot  re- 
ceive a message  for  forty-eight  hours  or 
even  twice  forty-eight  hours.  For  days 
in  succession  they  cannot  receive  a 
thing.  Not  on  account  of  interference 
of  other  stations  but  on  account  of 
the  static,  on  account  of  the  elec- 
tric waves,  the  electric’oscillations,  which 
God  sends  from  an  infinite  number 
of  stations  located  anywhere  in  the  at- 
mosphere between  the  North  and  South 
Poles.  These  arc  the  acts  of  God,  and  I 
do  not  see  that  these  interferences  have 
even  been  touched  upon  in  all  of  these 
depositions.  And  these  are  the  most  seri- 
ous interferences  that  we  have,  and  you 
cannot  get  rid  of  those  by  any  act  of 
the  legislature.  The  only  way  to  get  rid 
of  them  is  by  the  perfection  in  wireless, 


by  the  proper  training  and  bringing  up 
and  education  of  this  healthy,  robust 
baby,  the  wireless  art. 

“But  the  heads  of  the  Government  bu- 
reaus propose  that  this  baby  should  be 
put  into  a Government  institution, 
should  be  taken  away  from  the  loving 
arms  of  its  parents  and  relations  (and  I 
am  one  of  them).  Now,  it  seems  to  me 
that  would  be  almost  a crime.  We  would 
suffer,  the  United  States  would  suffer — 
the  people  of  the  United  States;  the 
Army  and  Navy  would  suffer,  because 
they  would  not  have  an  efficient  art  with 
which  to  defend  themselves  in  time  of 
war. 

“When  it  comes  to  getting  rid  of  the 
acts  of  interference  produced  by  legis- 
lation, we  can  do  that  to  a certain  ex- 
tent, provided  we  are  legislating  against 
the  acts  of  our  own  citizens.  But  what 
legislation  is  going  to  prevent  the  enemy 
from  interfering  with  us  in  time  of  war? 
It  is  told  by  the  English  wireless  opera- 
tors who  took  part  in  the  battle  off  Falk- 
land Islands  that  the  Germans,  as  soon 
as  the  battle  started,  went  up  and  down 
the  scale  of  their  wireless  sparks  for  the 
purpose  of  making  it  impossible  for  the 
English  ships  belonging  to  that  squadron 
to  communicate  with  each  other.  Now, 
I would  like  to  know  how  any  act  of 
legislation,  how  any  act  of  Government 
ownership,  can  prevent  that.  Of  course, 
mind  you,  I am  proceeding  from  the  hy- 
pothesis that  Government  ownership  is 
inefficient  in  the  development  of  a new 
art.” 

At  this  point  the  Chairman  of  the 
Committee  inquired  whether  it  would 
help  the  situation  any  if  citizens  or  wire- 
less stations  in  our  country  were  to  in- 
tensify that  condition  of  interference? 

“If  I had  my  own  way,”  replied  Pro- 
fessor Pupin,  “I  would  produce  as  many 
interferences  as  I possibly  could,  for  the 
purposes  of  development  of  the  art  so 
that  no  ingenuity  of  man  could  interfere 
with  a wireless  operator  when  he  re- 
ceives. And  that  is  possible.  Things 
are  being  done  to-day  by  well-organized 
industrial  research  laboratories  which 
will  undoubtedly  lead  to  wonderful  re- 
sults so  far  as  preventing  interferences 
produced  by  the  acts  of  man  are  con- 
cerned. Things  are  within  the  reach  of 
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those  who  are  studying  the  situation 
which  will  transform  the  whole  aspect 
of  the  wireless  art.  Now,  these  things, 
I say,  are  being  done  because  the  Gov- 
ernment does  not  own  the  wireless.  And 
if  the  Government  owned  the  wireless 
they  would  not  be  done.  Why?  I will 
tell  you  the  reason  why.  I have  the 
greatest  respect  for  the  Army  and  Navy. 
I have  a great  many  friends  among  the 
officers  of  the  Army  and  Navy.  And  I 
would  not  for  the  world  do  anything 
which  would  hurt  their  feelings.  But  we 
are  here  to  be  frank  and  open  and  above- 
board, and  we  must  say  what  we  think 
is  right,  what  we  think  is  best  tor  the 
wireless  art  and  for  the  people  of  the 
United  States. 

“How  does  the  inventor  feel  with  re- 
gard to  the  Army,  and  particularly  the 
Navy' — I mean  the  wireless  inventor?  I 
will  describe  it  briefly  for  the  purpose 
of  explaining  what  I mean  when  I say 
that  if  the  Government  owned  the  wire- 
less, the  men  who  are  interested  in  the 
development  of  wireless  probably  would 
drop  out — drop  their  interest  in  the  de- 
velopment of  the  wireless.  I may  be 
wrong,  but  that  is  really  my  opinion.  I 
refer  now  to  a man  who  made  a very 
beautiful  invention.  In  1910  Dr.  Austin, 
director  of  the  Wireless  Research  Bu- 
reau of  the  Army  and  Navy,  and  whose 
station  is  on  the  grounds  of  the  Bureau 
of  Standards,  published  a paper  in  which 
he  compared  the  efficiency  of  various 
types  of  receivers.  Among  the  receivers 
he  examined  was  a new  receiver,  the  so- 
called  audion,  invented  by  Mr.  de  Forest, 
the;  very  audion  receiver  which  is  used 
to-day  almost  universally.  Dr.  Austin 
found  that  this  audion  receiver  was  one 
and  a half  times  as  good  as  the  best  re- 
ceiver they  had  prior  to  that  time — one 
and  a half  times,  mind  you.  At  that  time 
a young  inventor,  to  whom  I refer,  was 
a student  in  Columbia  University,  a 
sophomore.  That  was  in  1910.  In  1912, 
when  this  student  graduated,  he  got  a 
patent — or  I do  not  know  whether  he 
got  a patent  that  year,  but  he  had  the  in- 
vention anyhow,  a very  simple  thing, 
which  consisted  of  taking  the  audion  tube 
and  by  a simple  transposition  of  the  cir- 
cuits, making  it  5,000  times  as  sensitive 
as  the  one  which  Dr.  Austin  examined. 


This  young  student,  by  a simple  trans- 
position of  circuits,  made  the  same 
audion  5,000  times  as  sensitive.  With 
what  result  ? With  the  result  that  every- 
body is  using  it  to-day  and  all  the  op- 
erating companies  pay  the  young  man  a 
modest  royalty.  Not  a very  large  roy- 
alty, because  the  operating  companies 
are  hot  making  money — not  much  any- 
how. They  cannot  afford  to  pay  more 
than  a very  modest  royalty.  But  it  en- 
ables this  young  man  to  support  his 
mother  and  two  sisters.  The  United 
States  Navy  uses  this  invention  more 
than  anybody  else.  According  to  the  in- 
formation which  an  officer  of  the  Navy 
gave  to  myself,  they  have  been  using  it 
since  January,  1914.  And  they  had  it 
at  this  time — and  this  was  a year  ago — 
in  something  like  forty  stations.  They 
have  not  paid  a cent  to  the  young  man, 
and  they  do  not  intend  to.  They  all  tell 
him,  You  can  go  to  the  Court  of  Claims.” 

The  Chairman  inquired  whether  any- 
one were  contesting  the  right  to  the  in- 
vention. 

“The  right  has  not  been  contested,”  re- 
plied Professor  Pupin,  “and  it  is  proved 
that  it  is  not  contested,  because  the  wire- 
less operating  companies  pay  this  young 
man  a royalty,  which  is  the  best  proof 
that  an  invention  is  valid;  you  cannot 
have  a better  proof.  The  wireless  op- 
erating companies  know  more  about  the 
art  than  anybody  else.  And  if  they  did 
not  have  to  pay  the  royalty,  they  would 
not  pay  it;  but  they  are  paying  it.  But 
the  Government  has  never  paid  a cent, 
and  probably  never  will  until  the  Court 
of  Claims  decides  in  favor  of  this  young 
man.  Now  he  is  poor  and  cannot  go  to 
the  Court  of  Claims.  It  costs  money, 
and  he  cannot  afford  it.  His  lawyer  tells 
him,  ‘You  had  better  not  go  to  the  Court 
of  Claims;  you  will  spend  a lot  of  mon- 
ey; you  will  spend  everything  you  have, 
and  God  knows  when  you  will  get  any 
return  from  it/  And  the  result  is  that 
the  young  man  has  no  other  claim  for 
his  rights. 

“I  am  sorry  to  be  compelled  to  testify 
to  that  effect,  but  that  has  been  the  policy 
of  the  United  States  Navy.  And  I am 
afraid  that  if  the  United  States  Navy 
takes  control  over  the  wireless  art  that 
will  be  the  policy  still,  unless  the  laws 
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are  very  much  amended.  In  other 
words,  if  this  bill  passes  through,  you 
will  have  to  pass  perhaps  five,  six,  per- 
haps ten  other  bills  for  the  purpose  of 
protecting  the  inventor  and  protecting 
the  art. 

“But  brushing  that  aside  with  the  ar- 
gument that  these  things  can  be  fixed  up 
in  such  a way  that  the  inventor  will  be 
protected  and  that  he  will  be  very 
anxious  to  work  for  the  Government,  of- 
fer to  the  Government  his  inventions  and 
help  in  the  development  of  wireless,  I 
still  maintain  that  the  Government  is  not 
and  never  will  be  in  a position  to  de- 
velop a new  .art.  That  must  be  left  to 
private  enterprise  and  private  initiative. 
Why?  Well,  it  is  a question  of  psychol- 
ogy, and  there  is  np  use  arguing  about 
that.  It  is  a fact  well  understood  every- 
where that  a new  art  is  not  developed 
and  cannot  be  developed  by  the  Govern- 
ment. Even  the  German  Government  has 
not  taken  possession  of  the  wireless  art 
and  will  not  take  possession  of  the  wire- 
less art  for  some  time  to  come.  Why? 
Because  the  German  Government  under- 
stands that  this  is  a young  art,  and 
should  not  be  intrusted  to  the  Govern- 
ment for  its  development — for  its  bring- 
ing up.  It  leaves  it  to  private  enterprise. 
Moreover,  the  German  Government  very 
wisely  subsidizes  private  enterprise.  It 
pays  so  much  a year  to  develop  the  wire- 
less art.  And  I should  say  that  if  the 
United  States  Government  is  anxious  to 
prepare  this  art  for  the  national  defense, 
the  wisest  thing  for  the  Government 
would  be  to  subsidize  private  enterprise 
to  develop  the  art  for  the  national  de- 
fense as  much  as  possible  and  as  soon  as 
possible.  That  would  cost  a great  deal 
less  and  give  very  much  better  results 
than  Government  ownership. 

“To  go  back  again  to  the  history  of 
telegraphy,  electromagnetic  telegraphy 
and  telephony : I said  a little  while  ago 
that  their  experience  was  the  same  as 
the  experience  of  wireless  operators  to- 
day. They  had  interferences  from  men 
and  interferences  from  God.  The  in- 
ductive effects  of  one  line  upon  another 
line  were  felt  then.  And  if  the  United 
States  Government  at  that  time  had  de- 
cided to  take  the  new  art  of  electro- 
magnetic telegraphy  into  Government 


ownership,  because  there  were  interfer- 
ences between  wires,  they  would  have 
done  probably  this:  No  telegraph  wire, 
should  be  near  another  telegraph  wire — 
nearer  than,  say,  a mile  or  2 miles.  That 
would  have  been  their  way  of  overcom- 
ing interferences,  because  that  is  the  way 
they  propose  in  this  bill,  that  the  wire- 
less stations  should  not  be  placed  except 
here  and  there,  and  the  Government  is  to 
decide  that.  The  heads  of  the  depart- 
ments are  to  decide  that.  The  wireless 
engineers  and  the  wireless  experts  and 
the  men  capable  of  building  up  the  wire- 
less art  have  nothing  to  say  about  it. 

“Now,  if  that  policy  had  been  pursued 
in  1845  and  1846,  up  to  i860,  we  would 
have  been  compelled  to  place  the  tele- 
graph wires  at  a distance,  say,  of  a mile 
apart  or  perhaps  ten  miles.  And  you  can 
easily  imagine  what  would  have  become 
of  interferences  then,  as  far  as  the  acts  of 
man  are  concerned,  and  what  would  have 
become  of  interferences  then  as  far  as 
the  acts  of  God  are  concerned,  because 
the  statics  in  electromagnetic  telegraphy 
would  have  been  just  as  bad,  no  matter 
how  far  apart  the  wires  are  from  each 
other.  But  that  was  not  done,  thank 
God ! The  inventive  genius  of  the 
American  mind  and  American  enterprise 
went  on  and  solved  this  problem  in  a 
most  satisfactory  way  by  the  Wheat- 
stone automatic  system.  The  Wheat- 
stone automatic  system  enabled  the 
wires  to  be  placed  right  alongside  of 
each  other,  if  you  please,  within  eighteen 
inches.  So  that  you  can  have  any  num- 
ber of  wires  on  a one-pole  line  to-day. 
That  means  a tremendous  saving  in  ex- 
pense of  installation  of  telegraph  lines. 

“It  was  found  in  the  early  history  of 
telephony,  from  1876  on,  that  we  had 
cross  talk  between  telephone  wires;  you 
would  be  talking  on  one  wire  and  an- 
other man  talking  on  another  wire,  and 
you  could  hear  each  other's  conversa- 
tion; and  if  ten  wires  were  near  by  you 
would  hear  ten  persons  at  once  talking 
to  each  other,  owing  to  the  inductive  in- 
terferences. 

“It  has  been  testified  in  this  case  by 
Government  officials  that  wireless  teleg- 
raphy is  different  from  other  methods  of 
electric  signaling,  because  they  use  the 
same  medium,  the  air,  the  ether,  whereas 
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in  telegraphy  and  telephony  each  man 
has  his  own  circuit.  Well,  a school  boy, 
a sophomore  at  Columbia  University, 
knows  that  that  statement  is  absolutely 
incorrect.  There  is  nothing  in  it.  They 
do  not  use  the  same  medium  in  wireless 
telegraphy  any  more,  nor  any  less  than 
they  do  in  ordinary  telegraphy  and  ordi- 
nary telephony.  It  is  very  true  that  in 
ordinary  telegraphy  and  ordinary  tel- 
ephony you  have  one  wire  so  that  as  far 
as  the  motion  of  electricity  is  concerned 
you  have  only  one  path.  But  the  electric 
force  is  not  the  only  force  used  in  sig- 
naling ; there  is  magnetic  force.  In  fact, 
it  is  the  magnetic  force  that  enables  us 
to  set  our  detecting  apparatus  into  mo- 
tion and  not  electric  force.  It  is  mag- 
netic force  with  which  they  operate. 
Now,  as  I said,  every  schoolboy  knows 
about  that.  But,  as  far  as  magnetic 
force  is  concerned,  we  use  the  same  me- 
dium in  ordinary  telephony  and  ordinary 
telegraphy  as  we  use  in  wireless.  They 
all  use  the  atmosphere;  they  all  use  the 
infinite  medium.  The  same  medium 
serves  the  telephone,  the  telegraph,  and 
the  wireless.  They  all  use  the  same  me- 


dium for  the  ordinary  transmission  of 
the  magnetic  force.  And  there  is  no  dis- 
tinction between  the  two  methods  at  all. 
And  for  that  reason,  as  far  as  interfer- 
ence by  the  acts  of  man  and  the  acts  of 
God  are  concerned,  both  had  the  same 
difficulties,  both  had  to  go  through  the 
same  history  of  development — the  elec- 
tromagnetic telegraph  and  the  electro- 
magnetic telephone. 

“In  the  electromagnetic  telephone,  we 
had  interference  between  wires.  We  had  . 
cross  talk,  so  that  you  could  hear  any 
number  of  people  at  once  interfering 
with  other  people.  To-day  we  use  a cable 
with  a sheathing,  say,  of  four  inches  in 
diameter,  and  we  place  inside  of  that 
sheathing  600  definite  circuits,  and  we 
can  have  600  different  people  talking  at 
the  same  time  through  these  circuits 
without  any  cross  talk;  without  any  in- 
terference at  all,  whereas  if  the  Govern- 
ment had  owned  that  art  from  1876  to 
1895,  or  1900,  we  would  have  had  to  sep- 
arate those  wires  and  the  art  would  have 
never  reached  that  point  where  it  can 
have  in  a small  space  600  different  cir- 
cuits; it  would  have  been  impossible/' 
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When  asked  why  he  was  so  positive 
that  Government  ownership  would  have 
precluded  the  further  development  of 
telephony,  Professor  Pupin  replied  that, 
had  the  legislature  passed  a law  that  tel- 
ephone wires  should  not  be  placed  so 
close  together  as  to  cause  interference, 
there  would  have  been  no  incentive  to 
the  inventor  for  seeking  to  overcome  the 
limitations  of  telephony. 

“But  the  Government,”  interposed  the. 
Chairman,  “is  the  most  generous  pur- 
chaser and  pays  the  largest  price.” 

“To  whom  ?”  demanded  Professor 
Pupin. 

“To  the  inventor,”  was  the  reply. 

“When?”  retorted  the  wireless  au- 
thority. “A  lieutenant  in  the  Navy  told 
me  to  my  face  that  the  Government 
never  paid  any  inventor  more  than  $7,000 
for  an  invention.  I received  from  the 
American  Telephone  & Telegraph  Co. — 
well,  I won't  say ; but  certainly  not 
$7,000,  but  probably  seven  hundred 
times  that.  The  invention  is  worth  to 
the  company  hundred,  perhaps  a thou- 
sand, times  as  much  as  they  paid  me. 
Certainly  a hundred  times.  And  it  is 
worth  to  the  people  of  the  United  States 
a hundred  times  as  much  as  it  is  worth 
to  the  company.  It  is  the  people  of  the 
United  States  who  profit  by  it.  We  can 
telephone  to-day  from  any  point  in  the 
United  States  to  any  other  point  in  the 
United  States.  You  can  be  on  a ranch 
in  Texas  or  Arizona  and  telephone  to 
the  Waldorf  Astoria  at  any  time — at  any 
time  of  the  day  or  night.  You  can  call 
up  anybody  in  the  United  States.  Why, 
you  can  not  only  talk  to  one  man,  but 
you  can  talk  to  an  audience  of  a thou- 
sand hearers  in  the  Waldorf-Astoria.  I 
was  one  of  an  audience  of  2,500  people 
in  the  Symphony  Hall,  of  Boston,  last 
June,  when  the  voice  in  San  Francisco 
was  heard  by  every  one  of  the  2,500 
hearers.  I candidly  and  openly  confess 
that  if  the  telephone  had  been  in  Gov- 
ernment ownership,  we  should  never 
have  reached  that  point;  never.  Why 
haven't  they  reached  that  point  in 
France  or  England?” 

“Who  was  the  inventor  of  the  process 
by  which  this  was  possible?”  asked  the 
Chairman  of  the  Committee. 

“I  was  t(ie  inventor,”  was  the  reply. 


“Of  the  process  by  which  you  can 
magnify  the  voice?” 

“No,”  corrected  Professor  Pupin,  “by 
which  you  can  preserve  the  character  of 
the  speech.  When  you  preserve  the 
character  of  the  speech  that  has  been 
transmitted  any  distance,  say  from  San 
Francisco  to  New  York — if  you  pre- 
serve it  so  that  it  is  not  distorted — then 
you  may  easily  magnify  it  to  any  amount 
you  please. 

“Now,  if  the  Government  means  to  take 
possession  of  the  wireless  art  and  estab- 
lish industrial  research  laboratories  and 
go  into  this  art  of  manufacture — because 
that  is  the  only  way  that  you  can  devel- 
op an  art — to  manufacture  yourself  and 
not  have  somebody  else  manufacture  it 
for  you — then  well  and  good.  Then  per- 
haps this  bill  would  have  some  meaning. 
But  this  bill  as  it  stands,  with  the  other 
conditions — with  the  other  laws  exist- 
ing and  the  other  historical  conditions  of 
Government  work  existing — this  bill 
means  nothing  else  than  a blow  to  wire- 
less telegraphy.” 

The  Chairman,  interposing,  called  the 
attention  of  the  speaker  to  the  fact  that 
the  bill  under  discussion  did  not  provide 
for  Government  ownership,  although 
there  was  an  amendment  suggested  to 
that  effect. 

. Professor  Pupin  admitted  that  the  bill 
itself  did  not  provide  for  Government 
ownership,  but  he  reasoned  that  it  in- 
evitably led  to  that  eventuality,  since 
Mr.  Baker,  the  Secretary  of  War,  the 
Secretary  of  the  Navy  and  Commander 
Todd  all  had  favored  Government  own- 
ership in  their  testimony  before  the  Com- 
mittee. 

“Mr.  Chairman,”  he  continued,  “I  can 
not  read  anything  else  in  this  provision, 
sections  5 and  6,  thaA  that  it  does  mean 
Government  ownership.  And  section  20 
and  other  sections  which  refer  to  regu- 
lation by  the  Government,  if  the  Govern- 
ment is  going  to  impose  arbitrary  rules 
upon  wireless  operators,  upon  private  en- 
terprise operating  wireless  stations,  why 
that  control  will  kill  the  art,  even  with- 
out ownership.  If  we  are  to  control  the 
transmission  and  reception  of  wireless 
signals  I believe  the  Government  should 
do  it,  but  I believe  the  Government 
should  do  it  in  conjunction  with  well- 
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known  recognized  electrical  authorities 
— wireless  authorities.  Let  them  together 
devise  a method  of  preventing  interfer- 
ence. The  patriotism  of  this  country  is 
not  all  centered  in  the  Army  and  Navy 
and  the  administration.  There  is  some 
patriotism  in  the  rest  of  us  who  are  not 
in  the  Government  service,  and  we  will 
do  our  best  to  prevent  interference  with 
the  operations  of  the  Army  and  the  Navy 
— do  our  best.  And  we  will  do  it  for  the 
same  motives  that  the  Government  has, 
namely,  pure  and  simple  patriotism.  But 
don't  let  the  Government,  independent  of 
anybody  else,  prescribe  rules  of  opera- 
tions so  as  to  avoid  interference.  This 
thing  can  be  done  and  would  be  done 
and  should  be  done." 

The  members  of  the  Committee  re- 
quested the  speaker  to  outline  his  views 
as  to  the  nature  of  the  regulation  which, 
in  his  opinion,  should  be  adopted. 

“I  suggest,"  replied  Professor  Pupin, 
“the  same  thing  the  Government  has 
done  in  the  case  of  aeronautics.  The 
Government  has  appointed  a committee 
of  twelve,  the  so-called  National  Advis- 
ory Committee  for  Aeronautics.  It  is 
a committee,  I believe,  of  twelve.  I am 
a member  of  it.  There  are  four  Army 
and  Navy  men,  two  from  the  Army  and 
two  from  the  Navy;  four  from  the  Gov- 
ernment bureaus,  and  four  from  the  uni- 
versities— Johns  Hopkins  University,  the 
/Columbia  University,  the  Leland  Stan- 
ford University,  and  the  Northwestern 
University.  I represent  Columbia  Uni- 
versity. Now,  with  twelve  men — four 
civilians,  four  Government  officials,  and 
four  Army  and  Navy  officers — we  are 
getting  along  beautifully,  and  we  are 
fixing  up  the  aeronautic  arrangements 
for  the  Army  and  tyavy  in  a most  friend- 
ly and  successful  way.  We  have  done 
a lot  of  work.  We  are  doing  the  work, 
and  everbody  is  just  as  loyal  to  it  as  the- 
Army  and  Navy  men  arc,  and  I am  sure 
in  a short  while  we  will  have  accom- 
plished great  things.  And  the  Govern- 
ment has  perfect  confidence  in  it.  Let 
us  have  the  same  thing  for  wireless ; let 
us  have  four  Army  and  Navy  men,  four 
Government  officials,  and  four  univer- 
sity men.  And  I think  it  would  be  all 
right  to  have  some  men  representing  op- 
erating companies.  Let  us  have  a com- 


mittee, and  let  that  committee  meet  once 
a month,  as  the  other  committee  meets, 
through  arrangements  made  by  its  ex- 
ecutive board,  and  go  over  the  field  care- 
fully and  advise  the  Government  what 
should  be  done.  A committee  of  that 
kind  would  do  wonders — wonders.  And 
whatever  they  decided  to  do,  it  would 
be  a decision  not  of  the  Army  and  the 
Navy  alone,  of  the  Government  officials 
alone,  but  the  Army  and  the  Navy  and 
the  Government  officials,  together  with 
the  universities  and  the  operating  com- 
panies. Certainly  advice  of  that  kind 
would  be  acceptable  to  everybody,  and  I 
think  it  can  be  done  and  should  be  done, 
and  we  will  have  magnificent  results.  I 
could  almost  guarantee  them,  if  my 
guaranty  was  worth  anything. 

“That  is  the  way  to  do  it,  in  my  opin- 
ion, and  not  by  legislation,"  added  the 
speaker. 

“Wouldn't  you  need  legislation,"'  sug- 
gested Mr.  Hardy,  of  the  Committee,  “to 
enforce  the  rules  of  the  committee  as 
against  outside  parties?" 

“Yes,"  agreed  Professor  Pupin,  “but 
such  legislation  would  be  recommended 
by  this  national  committee  for  the  wire- 
less. Legislation,  to  be  sure,  but  not  of 
the  kind  that  would  hurt  the  art." 

“Do  you  think,"  persisted  Mr.  Hardy, 
“that  such  a committee  could  possibly 
devise  a conclusion,  a harmonious  set  of 
rules,  that  would  not  meet  with  as  much 
opposition  as  this  bill  ? I was  wondering 
whether  you  couldn't  agree  on  something 
on  which  there  would  be  a unanimity  of 
opinion." 

“You  will  never  get  a unanimity  of 
opinion  among  the  people  of  the  United 
States,"  retorted  Professor  Pupin.  “It 
is  quite  impossible;  you  can  not  do  it, 
and  it  has  never  been  done  yet.  You  can 
not  have  a unanimous  opinion.  But 
among  the  members  of  a well-trained, 
intelligent,  patriotic  committee — I will 
say  like  the  National  Advisory  Commit- 
tee on  Aeronautics,  we  have  hqd  some 
unanimous  decisions.  They  were  good. 
They  were  for  the  good  of  the  aeronau- 
tic art  of  the  United  States.  The  Presi- 
dent thinks  well  of  them,  the  Govern- 
ment thinks  well  of  them,  and  the  Army 
and  Navy  think  well  of  them,  and  the 
House  of  Representatives  thinks  well  of 
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them,  because  they  have  given  us  ap- 
propriations. That  is  the  best  proof  of 
what  they  think. 

“I  know  we  had  a meeting  at  the 
Smithsonian  last  May  between  the  mem* 
bers  of  this  committee  and  the  manufac- 
turers. The  question  arose  of  how  to  get 
a first  class,  large-power  motor  for  the 
Army  and  the  Navy  for  flying  machines 
— for  aeroplanes.  You  know  at  that 
time  we  had  the  Mexican  trouble,  or  we 
were  looking  ahead  and  seeing  that  prob- 
ably we  were  going  to  have  trouble  there. 
And  we  had  no  aeroplanes  that  could  fly 
very  high  in  that  rarefied  atmosphere  of 
Mexico,  because  we  did  not  have  high- 
power  motors.  And  the  Navy  men,  like 
Captain  Bristow,  told  us  that  he  had  tried 
his  very  best  to  get  a good  motor  over 
ioo  horsepower,  if  possible  200  horse- 
power, with  no  success.  Now,  he  said, 
what  shall  we  do  ? It  was  suggested  that 
we  should  have  a meeting  between  the 
executive  board  of  this  National  Advis- 
ory Committee  for  Aeronautics  and  the 
representatives  of  the  manufacturers. 
They  came  and  we  had  a meeting  at  the 
Smithsonian  under  the  presiding  chair- 
man, Mr.  Walcott,  the  Secretary  of  the 
Smithsonian.  Well,  you  may  say  that  if 
there  ever  was  a meeting  of  men  where 
there  were  conflicting  interests  it  was  at 
that  meeting;  because  we  had  some- 
thing like  fourteen  or  fifteen  manufac- 
turers, one  advocating  one  type  of  mo- 
tor, the  other  man  advocating  another 
type  of  motor,  and  so  forth.  And  yet 
when  the  thing  was  presented  to  them  in 
the  right  light — that  we  should,  for  pa- 
triotic reasons,  brush  aside  all  of  our 
personal  likes  or  dislikes  and  personal 
interests,  you  know  you  never  saw  such 
a meeting.  Unanimous;  perfect  unan- 
imity of  opinion.  I never  attended  a 
meeting  in  my  life  where  everybody  was 
trying  to  do  his  very  best  as  in  that  meet- 
ing. And  we  did  succeed  in  getting  some 
of  the  manufacturers,  notably  Mr.  Al- 
gers, of  the  Packard  Company,  who  is  a 
rich  man  and  who  does  not  care  whether 
he  spends  $200,000  or  not  in  the  devel- 
opment of  a motor — he  told  me  person- 
ally T will  spend  $200,000  to  develop  a 
inotor  satisfactory  to  the  Army  and 
Navy,  and  I do  not  care  whether  I get  a 
cent  of  that  back  or  not.*  Such  was  the 
result  of  that  meeting. 


“I  only  mention  this  to  illustrate  what 
was  the  motive,  the  moving  spirit  of  that 
meeting/'  concluded  Professor  Pupin.  “It 
was  patriotism.  And  so  it  is  in  wireless 
telegraphy.  When  it  comes  to  regulating 
the  wireless  art  for  the  purpose  of  avoid- 
ing interference  with  the  operations  of 
the  Army  and  Navy  we  will  have  one 
motive  in  every  member  of  that  com- 
mittee, the  motive  of  patriotism,  which 
will  sweep  everything  else  aside.  And 
we  will  Have  decisions  that  will  actually 
help  the  Government.  I am  just  as  sure 
of  that  as  I can  be.  They  will  help  the 
Army  and  the  Navy.  We  want  to  he!p 
the  Army  and  the  Navy.  We  do  not 
want  to  interfere  with  them.  Every  sci- 
entific man  to-day  wants  to  have  the  best 
Army  and  the  best  Navy  in  the  world, 
and  he  will  do  everything  he  can  to  help 
the  Army  and  the  Navy." 

It  is  needless  to  add  that  these  patri- 
otic assurances  had  their  effect  upon  the. 
members  of  the  Committee  of  the  House, 
especially  as  coming  from  a man  whose 
achievements  in  scientific  pursuits  have 
given  him  a reputation  that  is  woi  ld- 
wide. 


Cross-Continent  Relay  Successful 

The  Transcontinental  Relay  conduct- 
ed by  the  National  Chief  of  Relay  Com- 
munications, National  Amateur  Wireless 
Association,  and  announced  in  our 
March  issue  was  a complete  success. 
The  westbound  message  from  Mayor 
Mitchell,  of  New  York,  crossed  the  con- 
tinent in  an  hour  and  a half,  starting 
from  (2ZK)  G.  C.  Cannon,  of  New 
Rochelle,  and  being  delivered  to  the 
mayor  of  Los  Angeles  by  Seefred 
Brothers  (6EA).  The  greeting  of 
Mayor  Woodman,  of  the  latter  city, 
reached  New  York  by  the  same  route  tn 
an  hour  and  three  quarters.  Full  par- 
ticulars will  be  published  in  the  May  is- 
sue of  The  Wireless  Age. 


THE  SHARE  MARKET 

New  York,  March  5. 
Rid  and  asked  quotations  in  Marconi 
shares  today: 

American,  2)6 — 234;  Canadian,  i£4 
— 2^4;  English,  common,  11 — 15;  Eng- 
lish, preferred,  10 — 14. 
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Radio  Telephony 

By  ALFRED  N.  GOLDSMITH,  PH.D. 

Director  of  the  Radio  Telegraphic  and  Telephonic  Laboratory  of  the  College 

of  the  City  of  New  York 
. ARTICLE  IV 

(Copyright,  1917,  by  Wireless  Press,  Inc.) 

A N arc  system  of  radio  telephony 
distinguished  by  simplicity 
rather  than  by  efficiency  or  perfect  re- 
liability in  practice  has  been  developed 
by  the  Telef unken  Company,  though 
it  has  been  superseded  by  their  radio 
frequency  alternator-frequency 
changer  methods  to  be  described  iater. 

The  arcs  used  by  the  Telefunken 
Company  were  burned  either  six  in 
series  on  220  volts  direct  current, 
twelve  in  series  on  440  volts,  or  twen- 
ty-four in  series  on  880  volts.  They 
burned  practically  in  the  open  air. 

The  lower  carbon  electrode  rested  in 
a depression  in  the  base  of  a large, 
hollow,  copper  cylinder  filled  with 
water,  which  cylinder  fonned  the 
other  electrode.  The  water  naturally 
served  for  cooling,  and  the  carbon  di- 
oxid  formed  by  the  slow  combustion 
of  the  carbon  remained  partially  in 
the  depression  mentioned,  and  pre-  Figure  26 — Telefunken  Company  series  arc 
vented  the  further  and  free  access  of  radiophone  transmitter 

air  to  the  arc.  No  magnetic  field  was 

used  with  the  arcs  in  question,  and  the  efficiency  was  low.  With  an  energy 
consumption  of  6 kilowatts  for  24  arcs  in  series,  only  about  10  per  cent,  of  the 
available  energy  was  converted  into  the  radio  frequency  form.  However,  the 
carbon  electrodes  which  were  3.5  cm.  (1.4  inches)  in  diameter  burned  nearly 
200  hours  for  each  half  inch  of  length. 

The  arcs  were  arranged  as  illustrated  in  Figure  26.  It  will  be  seen  that  all 
six  could  be  struck  at  once  by  the  right-hand  handle,  and  that  the  length  of 
each  arc  could  be  adjusted  individually  by  a separate  adjustment  screw  (not 
shown  in  the  illustration).  The  actual  wiring  of  the  set  is  shown  in  Figure  27, 
and  presents  some  valuable  features.  To  begin  with,  there  is  a switch,  X, 
which  not  only  transfers  the  antenna  connection  from  the  transmitter  to  the 
receiver,  but  short-circuits  the  receiver  while  transmission  is  going  on,  by 
the  use  of  auxiliary  contacts,  not  shown.  The  switch,  Y,  connects  together 
the  points,  Q and  S,  while  sending  is  going  on  and  the  arc  is  oscillating.  While 
receiving  is  going  on,  the  oscillations  are  stopped  by  opening  the  connection 
between  Q and  S.  At  the  same  time,  the  resistance,  R , becomes  operative  in 
holding  down  the  direct  arc  current.  During  transmission  the  alternating 
current  generated  by  the  arc  passes  through  the  condenser,  C,  while  only  the 
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direct  current  passes  through  R.  In  this  ingenious  way,  the  arc  current  is 
prevented  from  rising  markedly  when  the  oscillations  cease,  which  is  other- 
wise the  case.  The  microphone  is  seen  to  be  connected  across  the  antenna 
tuning  inductance,  which  also  serves  for  coupling.  Consequently,  the  micro- 
phone has  the  triple  purpose  of  diminishing  the  coupling,  shortening  the 
radiated  wave-length,  and  diminishing  the  antenna  current  by  dissipating  a 
portion  of  the  available  energy. 

On  November  15,  15107,  using  the  apparatus  just  described,  radiophone 
speech  was  transmitted  from  Berlin  to  Rheinsberg,  a distance  of  about  45 
miles  (75  km.),  the  mast  heights  being  85  feet  (26  m.),  and  the  input  power 
440  volts  and  5 amperes. 

In  1908,  a system  of  radio  telephony  developed  by  Lieutenant  and  M.  Jeance 
V.  Colins  of  the  French  Navy  was  nrst  thoroughly  tried  out.*  There  were 
used  three  arcs  in  series  supplied  with  600  volts,  the  three  being  regulated 


simultaneously  (and  in  later  models  automatically).  An  oscillatory  circuit  is 
shunted  around  the  arc,  and  coupled  to  an  intermediate  circuit,  to  which  the 
antenna  is  coupled  in  turn.  The  positive  electrodes  are  heavy  copper  cylin- 
ders with  cooling  (usually  by  an  interior  stream  of  kerosene),  and  the  negative 
electrodes  are  carbon  rods  of  extremely  small  diameter  (1  or  2 mm.,  i.  e.,  0.04 
to  0.08  inch),  the  arcs  taking  place  in  an  atmosphere  of  some  hydrocarbon 
such  as  illuminating  gas,  acetylene,  gasoline,  alcohol,  heavy  oils,  etc. 

Under  these  conditions,  the  positive  electrodes  are  not  attacked  at  all,  and 
the  negative  (carbon)  electrodoes  merely  increase  slowly  and  regularly  in  length 
because  of  the  deposition  thereon  of  a fine  layer  of  carbon  from  the  hydro- 
carbon atmosphere.  Consequently,  the  arc  does  not  tend  to  wander  about  the 
electrodes  as  is  usual. 

In  order  to  ensure  purity  of  the  radiated  wave  and  freedom  from  over- 


* For  much  of  the  information  here  given,  the  Author  is  indebted  to  the  “Bulletin  de 
la  Societe  Internationale  des  Electriciens,”  for  July,  1909. 
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Figure  28 — Colin  and  Jeance  radiophone  transmitter 


tones  (which  are  apt  to  prove  troublesome,  particularly  for  arcs  in  powerful 
magnetic  fields,  or  arcs  from  which  excessive  energy  is  being  drawn),  the  arc 
oscillating  circuit  is  coupled  to  the  antenna  by  means  of  an  intermediate  tuned 
circuit  which,  in  turn,  is  inductively  coupled  to  the  antenna. 

The  microphone  transmitters  are  of  special  design  and  contain  no  com- 
bustible material,  the  grain  carbon  being  placed  in  cavities  cut  into  sheets  of 
marble  or  slate.  The  vibrating  diaphragm  is  held  at  a suitable  distance  from 
the  carbon  support  by  a metal  washer. 

The  actual  circuit  employed  during  some  tests  in  1914  is  shown  in  Figure 
28.  Here  G is  a 650  volt  direct  current  generator,  which  furnished  in  the  tests 
in  question  4.2  amperes  (that  is,  2.73  k.w).  This  current  passed  through  the 
choke  coils  L and  L',  and  the  large  regulating  resistance,  R,  to  the  arcs  which 
are  shown  schematically  in  cross  section.  The  relative  size  of  the  electrodes 
and  the  method  of  admitting  the  hydrocarbon  gas  atmosphere  are  indicated. 
The  potential  difference  across  the  arcs  in  this  case  was  350  volts,  and  conse- 
quently the  energy  consumption  in  the  arc  was  1.47  k.w.,  leaving  1.26  k.w.  to 
be  absorbed  in  the  circuit  of  the  generator,  G and  probably  ’mainly  in  the 
resistance  R.  The  intermediate  circuit,  L2C2L2',  was  very  slightly  damped, 
the  capacity,  C2,  being  large.  It  will  be  noted  that  the  microphone,  M,  is 
shunted  across  a portion  of  the  antenna  coupling  and  tuning  inductance,  being 
itself  in  series  with  an  inductance.  It  will  thus  have  the  triple  function  of 
altering  the  coupling  to  the  intermediate  circuit,  altering  the  radiated  wave- 
length, and  absorbing  intermittently  a portion  of  the  available  radio  frequency 
energy.  The  main  aptenna  current  was  3.2  amperes  at  a wave-length  of  985 
meters,  and  the  current  through  the  microphones  was  0.5  ampere.  Nine  micro- 
phones in  scries  were  employed,  and  two  sets  were  provided  for  alternate  use 
to  avoid  overheating. 

The  arc  carbons  in  these  tests  were  1.5  mm.  (0.06  inch)  in  diameter,  and 
the  arc  took  place  in  at  atmosphere  of  acetylene  (from  calcium  carbide  and 
water)  mixed  readily  in  proper  proportions  with  hydrogen  (from  calcium 
hydride  and  water).  Under  these  conditions,  the  arcs  were  not  burnt  away; 
in  fact,  the  carbons  increased  slightly  in  length  with  operation.  Independent 
arc  length  regulation  was  provided  for  each  are,  but  was  not  found  necessary. 

Flat  spirals  of  copper  strip  were  employed  in  the  various  circuits,  and 
either  air  variable  condensers  or  glass  fixed  condensers.  An  auxiliary  tone 
circuit  shunted  around  the  arc  was  provided  (not  shown  in  the  figure), 
whereby  musicaj  note  telegraphy  could  be  easily  accomplished.  Since  the 
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Figure  2ga — Motor  generator  control 
panel  of  Compagnie  GcnSrale  de 
Radiotelegraphie-Colin-J  eance 
radiophone  transmitter 

and  their  enclosing  chamber  together 
with  the  arrangement  for  their  gas  sup- 
ply are  illustrated  in  the  upper  part  of 
Figure  29b.  An  automatic  regulator  for 
the  arcs  is  mounted  directly  in  front  of 
them.  In  the  lower  portion  of  the  table 
are  mounted  the-  supply  circuit  choke 
coils  and  resistances.  The  means  for 
tuning  the  primary,  intermediate,  and 
secondary  (or  antenna)  circuits  are  pro- 
vided in  the  cabinet  shown  in  Figure 
29c.  The  hot  wire  ammeter  at  the  top 
is  in  the  intermediate  circuit.  The  two 
couplings  between  the  pairs  of  circuits 
are  controlled  by  the  projecting  handles. 
Figure  29d  illustrates  the  operator's 
table.  The  measuring  instruments  are 
the  antenna  ammeter,  the  microphone, 
shunt  circuit  ammeter,  and  a voltmeter 
across  the  arcs.  The  resistance  to  the 
right  is  in  the  microphone  circuit.  The 
two  microphone  mouthpieces  and  re 
versed  horns  and  the  change-over  switch 


total  terminal  arc  voltage  dropped  from 
350  to  about  150  when  not  transmitting, 
an  auxiliary  resistance  was  provided  in 
the  supply  circuit  which  was  automatic- 
ally shunted  into  circuit  whenever  re- 
ception was  begun. 

With  the  equipment  shown,  communi- 
cation was  maintained  between  Paris 
and  Mettray,  a distance  of  200  kilome- 
ters (125  miles). 

In  Figures  29  a,  b,  c,  and  d are  shown 
the  various  assembled  portions  of  a 
modern  complete  set  of  this  type,  as 
manufactured  by  the  Compagnie  Gen- 
erate de  Radiotelegraphie.  The  panel  of 
Figure  29a  supports  the  motor  and  gen- 
erator switches,  measuring  instruments, 
and  control  rheostats.  The  three  arcs 


Figure  2yb — Colin  and  J eance  series  enclosed 
arcs,  automatic  regulator , and  control 
apparatus 
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between  sets  of  microphones  are  also  on  the  back  panel.  On  the  table  top  are  the 
antenna  switch,  a change-over  switch  from  telegraphy  to  telephony,  the  sending 
key,  the  enclosed  detectors,  and  a complete  receiving  apparatus.  This  last  is  of 
normal  type,  having  inductive  coupling  between  the  antenna  and  secondary  cir- 
cuits, a tuned  secondary,  and  crystal  detector. 

(b)  RADIO-FREQUENT  SPARKS.  It  has  occurred  to  a number  of 
investigators  that  practically  sustained  radiation  could  be  secured  in  an 
antenna  by  using  spark  transmitters,  but  having  these  transmitters  so  ar- 
ranged that  the  extremely  high  frequency  of  the  sparks  (above  the  limits  of 
audibility)  would  render  the  usual  “spark  tone’'  inaudible.  If,  then,  the 
antenna  energy  were  modulated  by  a microphone  or  otherwise,  radio  tele- 
phony would  become  possible.  To  specify  in  further  detail,  imagine  a special 
form  of  spark  gap  and  associated  circuit  so  arranged  that  discharges  occurred 
more  or  less  regularly  across  the  gap  at  an  average  frequency  of,  say,  50,000 
sparks  per  second.  If  the  circuit  in  which  these  sparks  occurred  were  con- 
nected inductively  to  an  antenna,  there  would  be  produced  in  the  antenna 
practically  sustained  radiation,  susceptible  to  suitable  telephone  modulation 
by  a microphone  transmitter  or  otherwise. 

In  Figure  30  is  given  a graphic  delineation  of  the  effects.  It  will  be  noticed 
that  highly  damped  oscillations  occur  rather  irregularly  in  the  primary  circuit, 
and  that  each  of  these  short  oscillation  groups  starts  a decadent  wave  train 
which  has  still  a large  current  amplitude  when  the  succeeding  spark  takes 
place.  Inasmuch  as  the  sparks  follow  each  other  so  frequently  and  since  the 
antenna  circuit  damping  is  low,  the  effect  at  the  distant  receiver  would  be 
appreciably  that  of  sustained  radiation  at  the  transmitter,  and  paricularly  is 
this  the  case  spice  the  changes  in  antenna  radiation  occur  above  audio  fre- 
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quency.  Most  of  the  radio-frequent  spark  transmitters  for  radio  telephony 
operate  in  the  fashion  indicated,  but  there  is  a second  special  case,  which  has 
certain  interesting  features.  It  is  illustrated  in  Figure  31a,  and  occurs  with  the 
Chaffee  “arc”  (which  is  really  a spark  phenomenon).  To  begin  with,  in  this 
case  the  spark  gap  has  such  excessively  high  intrinsic  damping  that  the  spark 
discharges  in  the  primary  circuit  tend  to  be  aperiodic.  (The  structure  of  the 
Chaffee  arc  will  be  described  hereafter.) 

The  tendency  toward  aperiodicity  just  mentioned  is  enhanced  by  Chaffee 
in  that  he  couples  the  secondary  circuit  very  closely  to  the  primary,  thereby 
obtaining  a “quenching”  action  through  the  secondary  reaction  on  the  primary. 
In  addition,  the  direct  current  feed  circuit  of  the  arc  and  the  coupling  to  the 
energy-absorbing  secondary  are  so  arranged  that  the  spark  frequency  is  an 
integral  fraction  (e.  g.,  one-half,  one-third,  one-fourth,  etc.)  of  the  frequency  of 
the  oscillations  in  the  secondary  circuit.  Thereby  it  occurs  that  the  successive 
discharges  come  at  just  the  right  time  to  be  in  phase  with  the  secondary  (or 
antenna)  oscillations,  and  not  at  random  (with  possible  interference)  as  is  the 
case  for  the  conditions  illustrated  in  Figure  30.  In  Figure  31b  are  shown  oscillo- 


Figure  30 — Irregular  radio-frequent  spark 
excitation  of  antenna 
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Figure  31a — Regular  radio-frequent  impulse 
excitation  of  antenna 


grams  of  the  actual  phenomena.*  Chaffee  uses  the  term  “inverse  spark  fre- 
quency” for  the  ratio  between  the  radio  fre-  9 
quency  in  the  secondary  circuit  and  the 
spark  frequency  in  the  primary  circuit. 

The  inverse  spark  frequency  is  a whole 
number  for  the  Chaffee  arc. 

In  general,  spark  methods  of  radio  tel- 
ephony are  open  to  very  serious  objec- 
tions. Unless  the  sparks  not  only  follow 
with  great  regularity  but  also  have  nearly 
equal  current  amplitudes  (neither  of 
which  conditions  are  easily  fulfilled,  par- 
ticularly in  steady  operation),  there  will 
be  produced  in  the  receivers  of  the  dis- 
tant station  an  annoying  hissing  sound, 
which  will  interfere  seriously  with  clear 
articulation  * in  the  speech.  This  ac- 
counts, naturally,  for  the  frequently  poor  quality  of  spark  radiophone  transmitters. 

Nevertheless,  many  investigations  have  been  carried  on  in  these  directions, 


Figure  31b — Primary  and  secondary 
current  with  Chaffee  gap 
( Inverse  charge  frequency  = 3) 


* By  courtesy  of  Mr.  Bowden  Washington. 
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and  in  some  cases  with  marked  success,  and  these  will  now  be  considered. 

In  the  fall  of  1900,  working  with  a spe- 
cial interrupter  enabling  him  to  obtain 
as  many  as  10,000  regular  sparks  per 
second,  Fessenden  succeeded  in  trans 
mining  speech  over  1 mile  (1.6  km.), 
but  the  quality  was  poor  and  there 
was  much  side  tone.  By  1903  better 
speech  was  obtained,  though  the  ex- 
tra noise  was  still  present.  It  does 
not  appear  that  Fessenden  developed  this 
method  further,  although  he  describes  a special  rotary  gap  (with  40  per 
cent,  platinum-iridium  studs)  operated  on  5,000  volts  direct  current  and 
arranged  to  give  20,000  sparks  per  second  by  the  successive  charging  and  dis- 
charging of  a condenser. 

One  of  the  earlier  workers  with  radio-frequent  spark  systems  was  Ernst 
Ruhmer.  Ruhmer  used  as  his  gap  terminals  two  moving  metallic  wires  whicn 
passed  over  water  cooled  prismatic  surfaces  at  the  sparking  point.  The 
apparatus  is  shown  diagramatically  in  Figure  32,  which  shows  clearly  the  reels 
on  which  the  moving  wire  is  wound  and  the  water-cooled  prismatic  gap  guides. 
The  paramount  advantages  of  Ruhmer’s  arrangement  are  that  a fresh  and 
clean  surface  is  constantly  presented  for  the  arc,  that  excellent  cooling  (and 
consequently  quenching)  is  obtained,  and  that  the  arc  length  should  remain 
quite  constant.  Ruhmer’s  apparatus  is  shown  complete  in  a hitherto  unpub- 
lished photograph* 
in  Figure  33.  The 
arc  mechanism  is 
shown  on  the  table 
near  the  extreme 
right.  The  reels 
from  and  to  which 
the  wire  passes,  the 
driving  motor,  and 
the  two  cup-shaped 
containers  on  the 
top  of  the  appa- 
ratus just  over  the 
arc  are;  visible. 

These  cups  sur- 
mount the  gap 
bearings.  At  the 
right  end  of  the 
table  are  the  con- 
trolling rheostats 
and  lampboard  re- 
sistances which 

regulated  the  supply  of  high  voltage  direct  current.  On  the  table  can 
be  seen  the  microphone  transmitter,  antenna  and  closed  circuit  ammeters, 
coupling  and  inductance  coils,  and  in  the  foreground  a wave  meter. 

Another  early  system  (1911)  of  radio  telephony  with  what  the  inventor, 
Mr.  William  Dubilier,  called  a “quenched  arc”  (really  a radio-frequent  spark) 
transmitter,  is  indicated  in  outline  in  Figure  34.  The  arc  is  indicated  at  A , and  is 
fed  with  moderately  high  tension  direct  current.  Shunted  around  the  arc  is 
the  oscillatory  circuit,  C which  is  opened  automatically  by  a simple  switch 
during  reception.  The  oscillatory  circuit,  or  primary,  is  coupled  to  the  antenna 

* Which  photograph,  together  with  a number  of  others  shown  herein.  I owe  to  the  courtesy  ot  Mr. 
William  Dubilier.  . 


Figure  32 — Ruhmer  moving  wire 
arc  for  radio  telephony 
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Figure  34 — Dubilier  radiophone  transmitter  and  receiver 


by  means  of  the  inductive  coupling  between  Lx  and  L2,  and  also  by  means  of 
a capacitive  coupling  through  the  condensers  C\  and  t\.  Shunted  across  the 
condenser  C2  is  the  telephone  relay  R of  special  construction  to  be  described 
hereafter.  It  is  practically  a heavy  current  microphone  transmitter  coupled 
to  an  ordinary  receiver  electromagnet,  the  electromagnet  in  question  being 
energized  from  the  master  microphone  M . Mr.  Dubilier  has  pointed  out  that 
the  terminals  of  an  ordinary  telephone  line  may  be  substituted  for  the  local 
microphone  connections  at  L,  L,  thus  causing  the  incoming  energy  from  the 
telephone  line  to  control  the  heavy  current  telephone  relay,  R,  and  enabling  direct 
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Figure  35— Dubilier  radiophone  transmitter 
and  receiver 


Figure  36 — Complete  Dubilier  radiophone 
transmitter 
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communications  from 
any  usual  land  line  tele- 
phone station  to  a ship 
at  sea. 

The  receiving  set  is 
indicated  at  the  right 
of  Figure.  34,  and  is  an 
inductively- 
coupled,  aperiodic  sec- 
ondary, crystal  detector 
receiver  of  fairly  con- 
ventional design. 

In  Figure  35  is  illus- 
trated a complete  radi- 
ophone station  of  this 
type.  The  box  at  the 
left  of  the  table  con- 
tains most  of  the  trans- 
mitting equipment.  On 
the  right  rear  corner 
of  the  top  of  the  box  is  the  multiple  contact  commutator  for  changing  from 
transmitting  to  receiving.  This  commutator  perfoms  all  the  necessary  functions 
indicated  by  the  switches  in  Figure  34.  On  the  top  of  the  box  is  a moderately 
heavy  current,  multiple  microphone  transmitter,  consisting  of  a number  of  trans- 
mitters (7)  in  series.  At  the  right  of  the  box  is  mounted  the  special  gap  or  dis- 
charger. It  consists  of  one  heavy,  well  cooled  metal  electrode  and  one  small  un- 
cooled electrode.  The  antenna  inductance  and  coupler  is  shown  in  the  middle 
of  the  table  and,  at  the  right  of  the  table,  the  receiving  set. 

A later  and  improved  type  of  set  is  shown  in  Figure  36,  which  is  the  entire 
transmitter  self-contained.  The  antenna  commutating  switch  has  been  some- 
what improved,  and  the  antenna  ammeter  is  mounted  on  the  top  of  the 
apparatus  box.  The  details  of  the  gap,  including  the  horizontal  fins  for  air 
cooling,  are  clearly  shown.  This  particular  set  has  an  input  of  about  3 k.w. 
and  has  enabled  radio  telephony  250  miles  (400  km.)  on  one  occasion.  The 
containing  box  is  only  14  inches  on  a side  (35  cm.).  The  tilted  side  at  the  left 
of  the  box  has  mounted  on  it  one  of  the  spiral  coils  of  the  antenna  coupling, 
so  that  merely  changing  the  angle  of  inclination  of  the  exterior  tilted  side 
varies  the  antenna-to-primary  coupling. 

The  C.  Lorenz  Company  of  Berlin  has  developed  through  its  engineer, 

Dr.  H.  Rein,  a system  known  as  the 
“multitone”  system.  Though  primar- 
ily intended  for  low  and  medium 
power,  variable  tone,  radio  telegraph 
transmitters  it  has  also  been  employed 
in  radio  telephony.  The  circuit  dia- 
gram of  the  set  is  given  in  Figure  37. 
Here  G is  a moderately  high  voltage 
direct  current  generator,  R and  X are 
feed  circuit  resistances  and  choke 
coils  W is  a wave  changing  switch, 
which,  after  a preliminary  and  final 
adjustment  of  the  taps  on  Li  and  L 
enables  choosing  instantaneously  any 
one  of  three  wave-lengths.  The  mi- 
crophone is  placed  in  the  antenna  as 
indicated.  Dr.  Rein  pointed  out 


Figure  3S — Lorens  aeroplane  multitone 
transmitter 
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Figure  39 — Interior  of  Scheller  “multitone” 

gap 


shown  in  Figure  38.  The  gap,  which  is 
the  most  interesting  portion  of  the  set,  is 
seen  in  the  left  comer.  It  consists  of 
two  nearly  concentric  spherical  segments, 
one  fitting  within  the  other.  The  con- 
struction is  given  by  Figure  39,  which  is 
the  dis-assembled  gap.  The  discharge 
takes  place  in  an  atmosphere  of  alcohol 
vapor,  the  alcohol  being  supplied  by  the 
top  sight-feed  cup.  The  gap  was  devised 
by  Schdler.  A complete  ship  station  of 
this  type  is  given  in  Figure  40,  and  a semi- 
high-power  station  in  Figure  41.  This 
last  has  gaps  for  high  tension,  low  fre- 
quency alternating  current,  the  gaps  being 
assembled  in  groups  of  six  in  series.  In 


Figure  40 — Lorenz  “multitone,t  ship  set 

radio  telephony,  Rein  states  that  in  gen- 
eral carbon  grain  microphones  having 
resistances  between  4 and  10  ohms  were 
used.  If  necessary,  these  were  coupled 
to  the  antenna  through  a suitable  trans- 
former or  otherwise  in  such  fashion  that 
the  equivalent  resistance  they  interposed 
in  the  antenna  circuit  was  equal  to  the 
remaining  antenna  resistance. 

Another  system  of  radio  telegraphy 
that  has  been  adapted  to  radio  telephony 
in  quite  a similar  manner  to  the  latest 
mentioned  is  that  due  to  E.  von  Lepel. 
The  circuit  used  is  identical  with  that  of 
Figure  37  in  some  cases,  though  in  the 
recent  2 kw.  sets  the  circuit  used  in  Fig- 
ure 42  is  used.  This  is  analogous  in  action 
to  that  shown  in  Figure  14  (but  with 
L , R j andCj  omitted),  and  operates  in 
the  manner  there  explained,  at  least  to 
some  extent.  The  spark  gap  shunt  cir- 
cuit LACl  is  tuned  tp  nearly  the  same  fre 
quericy  ^g^ltlerpMih^aQerma  circuit. 


(as  had  also,  and  independently,  Dr. 
Seibt)  that  the  resistance  of  the  micro- 
phone for  best  modulation  should  be 
equal  to  the  total  resistance  of  the  re- 
mainder of.  the  antenna  circuit.  This 
would  imply  that  one-half  the  available 
energy  would  be  consumed  in  the  trans- 
mitter microphones,  a rule  that  obvious- 
ly limits  the  available  modulated  output 
of  sets  of  this  type. 

A small  aeroplane  set  of  this  type  (in- 
tended for  telegraphy,  however),  is 


Figure  41 — Lorenz  “ multitone ”•  semi-high 
power  set 


482 


THE  WIRELESS  AGE 


April,  1917 


Figure  43— Lepel  station  at  HarHeur 
Figure  42 — Lepel  transmitter 


The  Lepel  gap  consists  of  a plane  bronze  negative  electrode  separated 
from  a plane  copper  positive  electrode  by  a thin  sheet  of  “bond”  paper, 
say  0.002  inch  (0.05  mm.)  thick.  The  center  of  the  paper  sheet  is  perforated, 
and  when  approximately  500  or  600  volts  direct  current  is  applied  between 
the  electrodes,  the  discharge  bridges  the  gap.  It  then  continues  rambling 
outward  and  slowly  burning  up  the  paper  sheet,  in  a spiral  path  starting  at 
the  center  and  ending  at  the  edges.  This  action  is  probably  due  to  the  de- 
flecting action  of  the  electrostatic  field  between  the  plates  on  the  discharge 
current. 

The  Lepel  gap  is  usually  shunted  by  an  audio  frequency  oscillating  or 
“tone”  circuit,  when  used  for  telegraphy.1  When  used  for  telephony,  how- 
ever, the  gap  is  unshunted  and  a very  rapid  succession  of  discharges  occur, 
each  setting  up  its  train  of  waves  in  the  antenna,  as  indicated  in  Figure  30.  In 
the  receiver  there  is  then  heard  a faint  hissing  sound.  By  inserting  a micro- 
phone in  the  antenna,  this  hissing  is  drowned  out  by  the  speech,  and  tele- 
phony becomes  possible.  A Lepel  radio  telegraph  set  (at  Harfleur,  France),  is 
shown  in  Figure  43.  The  spark  gap,  which  is  water-cooled,  is  seen  just  to  the 
left  of  the  large  coupler.  It  can  easily  be  dis-assembled  for  cleaning  and 
replacement  of  the  paper  separator. 


This  is  the  fourth  of  a series  of  articles  on  “Radio  Telephony,”  by  Dr.  Goldsmith,  an  eminent  author- 
ity on  the  subject.  In  Article  V,  in  the  May  issue,  he  continues  the  discussion  of  radio  telephony  by 
means  of  radio-frequent  spark  transmitters,  considering  a system  developed  by  Dr.  E.  Leon  Chaffee  in 
conjunction  with  Professor  George  W.  Pierce.  A system  developed  by  Lieutenant  W.  T.  Ditcham  is  also 
described,  as  well  as  one  devised  by  Messrs.  Wichi  Torikata,  E.  Yokoyama  and  M.  Kitamura.  The 
article,  describes,  in  addition,  with  details  of  experiments,  a recent  radiophone  method  of  the  radio-fre- 
quent spark  type,  using  the  Moretti  arc. 
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Theoretical  Determination  of 
Signalling  Range 

By  Charles  S.  Ballantine 


A QUANTITATIVE  estimation  of 
the  range  that  a transmitter  will 
cover  under  certain  conditions  is  some- 
times very  valuable  to  the  radio  experi- 
menter or  engineer.  This  calculation, 
while  sought  for  very  extensively,  is  not, 
unfortunately,  one  of  the  easiest  to  make. 
In  view  of  this  fact,  and  also  that  the 
average  radio  man  does  not  care  to  make 
long  computations,  the  writer  has  come 
to  the  conclusion  that  an  outline  of  a 
method  to  be  used  would  be  welcomed 
in  radio  circles.  The  following  method 
possesses  simplicity  and  accuracy  or  at 
least  all  the  approximation  that  may  be 
expected  from  our  incomplete  knowledge 
of  the  subject.  The  subject  of  tran$- 
• mission  of  electro-magnetic  waves  over 
the  earth’s  surface  is  very  broad  and 
even  at  the  present  time  scientific  men 
are  not  agreed  upon  the  various  theo- 
ries that  have  been  proposed  to  explain 
the  observed  phenomena.  The  contents 
of  this  paper,  therefore,  will  be  limited 
to  a general  review  of  the  features  en- 
countered in  determining  the  signalling 
range  of  a given  transmitter.  A specific 
method  of  solving  for  this  factor  will  be 
presented  which  should  be  valuable  to 
the  amateur  field. 

The  mathematical  theory  of  the  radia- 
tion from  a Hertz  oscillator  has  been 
completely  given  in  a number  of  stand- 
ard works  on  the  subject.  It  is  unfor- 
tunate for  the  average  engineer  that 
most  of  this  material  has  been  presented 
in  such  a way  as  to  be  unintelligible  to 
him.  In  most  of  these  theories  the  use 
of  the  higher  mathematics  and  quatern- 
ions is  found  which  in  some  cases  will 
not  conclude  in  a form  adaptable  to 
rapid  calculation.  The  theory  of  radia- 
tion from  a Hertzian  oscillator  has  re- 
ceived the  treatment  of  Dr.  Louis  Cohen 


and  in  the  Journal  of  the  Franklin  Insti- 
tute, April,  1914,  a very  clear  and  con- 
cise analysis  of  the  problem  in  elemen- 
tary mathematics  is  given.  Those  inter- 
ested in  the  mathematical  aspect  of  the 
subject  are  referred  to  Cohen’s  paper. 
The  problem  has  received  the  attention 
of  other  eminent  mathematicians  among 
whom  might  be  mentioned  Sommerfeld, 
Poincare,  Nicholson,  March  and  von  Ry- 
bczynski.  The  treatment  of  Sommer- 
feld is  perhaps  the  most  interesting  from 
a practical  point  of  view. 

The  equation  deduced  by  Sommerfeld 
expressing  the  relations  between  the  re- 
ceived current,  sending  current,  antennae 
heights,  distance  and  wave-length  is 
given  below: 

.0019d 

hih2I8  

'Ir=3 77 • € Va 

AdR  (1) 

In  this  equation  the  received  current  is 
represented  by  Ir,  the  sending  current 
by  Ia,  the  Wave-length  by  A,  height  of 
the  receiving  antenna  and  sending  an- 
tenna by  hi  and  h2,  respectively,  and  the 
effective  resistance  of  the  receiver  by 
R.  The  heights  in  the  foregoing  equa- 
tion represent  the  heights  to  the  center 
of  capacity.  This  is  defined  as  the  total 
height  times  the  form  factor,  which  is 
the  ratio  of  the  average  value  of  the 
current  at  all  heights  to  the  maximum 
measured  at  a potential  node.  ( See 
Standardization  Report  of  the  Institute 
of  Radio  Engineers,  page  14.)  It  is  cus- 
tomary in  theoretical  treatment  of  the 
problem  to  employ  this  unit  of  h because 
it  gives  a very  definite  idea  of  the  length 
of  the  equivalent  oscillator  in  the  Hertz- 
ian system.  Since  the  length  of  the 
equivalent  oscillator  is  then  2h  and  the 
energy  of  the  electric  field  at  a distance 
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from  the  radiator  is  proportional  to  this 
length,  the  occurrence  of  this  term  in  the 
theoretically  derived  equation  is  ex- 
plained. 

It  will  be  observed  that  there  are  two 
distinct  parts  to  this  equation.  The  first 
part 


377 


Igh1h2 

AdR 


(a) 


is  simply  the  theoretical  expression  for 
the  energy  in  the  field  at  distance,  d.  The 
exponential  term 


< -■ 
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(b) 


may  be  called  the  dispersion  factor  since 
it  expresses  the  loss  of  energy  in  the 
emitted  wave  due  to  the  tangential  flow 
of  the  waves  into  the  upper  atmosphere. 
At  night  some  of  this  energy  is  returned 
to  the  earth  by  reflection  and  refraction 
from  the  upper  ionic  layer  and  gives  rise 
to  some  of  the  vagaries  of  transmission 
which  have  been  so  widely  observed.  For 
this  reason  it  is  only  possible  to  regard 
a definite  equation  as  expressing  the 
facts  during  a stable  peribd.  Daylight 
working  furnishes  this  state  of  affairs 
and  the  expressions  that  will  be  given 
hereafter  must  be  understood  as  ex- 
pressing the  average  daylight  working 
range. 

In  addition  to  the  factors  contained  in 
equation  (2),  in  cases  where  the  wave 
trains  are  damped  and  discontinuous,  the 
denominator  will  be  modified  as  shown 
below 


__  377  I«hih2  — .ooiod 

r Adr  v'f+jT  c VA  (2) 
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Here  S2  and  are  the  decrements  at  the 
receiver  and  transmitter,  respectively.* 
In  1911  the  problem  of  long  distance 
transmission  was  taken  up  experimental- 
ly by  Dr.  L.  W.  Austinf  and  the  data 
collected  enabled  the  selection  of  an  em- 
pirical formula  to  express  the  results  of 
these  experiments.  The  equation  ob- 
tained by  Austin,  widely  known  as  the 
Austin  formula,  is  an  extremely  useful 


• L.  W.  Austin — Scientific  Papers  of  the  Bureau 
of  Standards,  No.  226,  p.  73,  1914. 

t L-  W.  Austin — Bulletin  of  the  Bureau  of  Stand- 
ards, Vol.  7, No.  8,  p.  815,  1911,  or  Scientific  Paper, 
No.  159.  1911. 


one. 

as 


The  original  formula  was  given 


Ir  = 4-25 
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where  the  lengths  are  expressed  in  kilo- 
meters and  the  currents  in  amperes.  It 
will  be  noticed  that  the  factor  expressing 
the  absorption  is  somewhat  different 
from  that  given  by  Sommerfeld.  In 
reality  the  exponential  term  of  this  ex- 
pression is  more  useful  since  it  expresses 
the  loss  of  energy  under  actual  operat- 
ing conditions,  while  the  theoretical  term 
was  determined  on  the  assumption  that 
the  ground  was  perfectly  conducting. 
The  discovery  that  the  absorption  va- 
ried inversely  as  the  square  foot  of  the 
wave-length  was  made  by  Dr.  Louis 
Cohen,  while  assisting  in  the  work  start- 
ed by  Austin.  The  above  equation  fully 
expressed  the  results  obtained  during  the 
original  tests  made  in  1910,  but  later 
when  the  work  was  again  taken  up  in 
connection  with  the  acceptance  tests  of 
the  Arlington  station,  it  was  found  that 
a much  closer  agreement  could  be  ob- 
tained by  combining  the  first  part  of  the 
theoretical  formula  with  the  empirical 
exponential  term  found  under  actual 
conditions. 


The  resulting  expression,  referred  to 
as  the  “semi-empirical  expression"  by 
Austin,  is  given  below 


Ir  = 377 


I.hjh, 
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(4) 


This  equation  is  by  far  the  most  accurate 
one  that  has  been  given,  and  fits  quite 
closely  the  graphical  data  obtained  under 
all  conditions.  Wave-lengths  from  300 
to  4100  meters  have  been  tested,  heights 
ranging  from  40  to  600  feet  and  dis- 
tances up  to  2000  miles.  In  all  cases  the 
received  energy  obtained  from  the  fore- 
going equation  is  in  close  agreement 
with  that  taken  from  the  smoothed 
curve  of  observations. 

As  stated  in  the  previous  section  the 
distance  covered  is  that  during  the  aver- 
age day  over  water.  While  some  data 
have  been  obtained  for  conditions  dur- 
ing the  day  with  land  absorption,  this 
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is  not  yet  complete  enough  to  warrant 
its  conversion  into  mathematical  form. 
The  experiments  that  have  been  made 
indicate  a wide  range  of  values  in  the 
absorption  term  over  the  various  sec- 
tions of  the  country.  In  view  of  these 
facts  it  is  concluded  that  the  best  ex- 
pression available  at  the  present  time  is 
the  semi-empirical  equation  of  Austin. 
This  will  be  used  in  the  following  section 
in  the  determination  of  the  range  of  a 
given  transmitter. 

A glance  at  the  equation  (4)  will  re- 
veal the  fact  that  simple  algebraic  solu- 
tion for  the  distance  factor,  d,  is  not 
possible  since  its  variation  is  simultane- 
ously linear  and  exponential.  A very 
convenient  method  of  solving  a tran- 
scendental function  of  this  sort  is  to  re- 
write the  equation  parametrically  in 
terms  of  the  arbitrary  constant,  p.  The 
simultaneous  couple  obtained  may  then 
be  solved  graphically  as  usual.  The  in- 
tersection of  the  ,loci  of  the  two  func- 
tions will  determine  the  value  of  d 
sought.  We  have  then 


2i2lBh]h2 
IrAd  — 


•0877d 


= 0 (5) 


Now  writing  as  a function  of 

r .0877d  ... 

a third,  variable,  p,  thefn  « W111 

also  be  a function  of  p and  we  may 
write 


d r 

2i2l,h1h2 
I 

.o877d 

c\/A 

where  p is  the  parameter.  The  solution 
of  the  above  equation  is  very  readily 
accomplished  graphically.  We  may  first 
plot  the  values  of  each  equation  against 
the  common  abscissa,  p,  representing  the 
parametric  axis.  The  intersection  of  the 
two  curves  will  evaluate  d.  Calculate 
the  values  of 

1 

.0877d 

€ VA~ 

and  tabulate  them  as  shown  in  Table  I. 


d 

200 

TABLE  I 
300  400 

500 

600 

40 

.780 

•729 

.840 

.855 

.865 

60 

.690 

•736 

.769 

.790 

.808 

IOO 

•525 

.601 

•645 

•675 

.700 

140 

.419 

•491 

•540 

•577 

•605 

180 

•325 

.402 

•454 

•493 

•525 

The  wave-lengths  are  200,  300,  400,  500 
and  600  meters,  these  being  assumed  to 
be  the  most  useful  to  the  readers  of  this 
publication.  The  figures  from  the  fore- 
going table  are  used  to  plot  the  curves 
shown  in  Figure  1.  Now  plotting  the 
values  of  the  ratio 

Ud 

I,h1h22i2 

on  the  same  abscissa,  the  straight  lines 
shown  will  be  obtained.  The  values  of  d 
corresponding  to  the  intersection  of 
these  systems  are  found  as  ordinates. 

In  using  these  curves  to  rapidly  esti- 
mate the  range  of  a transmitter  the  fol- 
lowing procedure  may  be  followed: 

(a)  calculate  the  value  of  the  ratio 

A 

I.h.h, 

(b)  locate  this  value  on  one  of  the 
straight  lines  in  the  figure. 

(c)  follow  along  this  line  until  it  in- 

tersects the  curve  for  the  wave- 
length used.  [ 

(d)  from  this  intersection  follow  hor- 
izontally to  the  left  hand  side  of 
the  figure  and  locate  the  value  of 
d sought. 

Perhaps  the  foregoing  explanation 
may  be  made  clearer  by  means  of  a prac- 
tical example.  Assume  the  following  val- 
ues for  the  factors: 

TRANSMITTER 

Radiation  current  4 amperes. 

Antenna  height  60  feet. 

W ave-length  300  meters 

RECEIVER 

Antenna  height  50  feet. 

Received  current  ...  21.2  micro-amps. 
Calculating  the  value  of  the  ratio  we 
have 

A 300 

— = = .025 

IBhih2  4 X 60  X 50 
The  position  of  this  curve  may  be  judged 
and  is  indicated  by  the  dotted  line  in  the 
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accompanying  drawing.  Now  following 
along  this  line  until  it  intersects  the 
wave-length  curve  for  300  m.  and 
turning  to  the  left  we  find  the  value  of 
d as  165  miles. 

It  might  he  mentioned  that  the  curves 
given  in  the  figure  represent  the  current 
necessary  at  the  receiving  station  for 
reliable  communication  through  an  effec- 
tive receiving  resistance  of  25  ohms. 


This  includes  the  actual  resistance  of  the 
antenna  system,  the  ground  resistance 
and  the  resistance  represented  by  the 
component  of  the  decrement  caused  by 
the  absorption  of  energy  through  coup- 
ling with  the  detector  circuit.  It  is  evi- 
dent that  the  arbitrary  figure  will  not 
afford  great  accuracy  in  the  determina- 
tion of  signalling  range  since  at  small 
wave-lengths  it  will  be  too  low  and  at 
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the  longer  ones,  too  great.  However, 
when  working  near  the  fundamental  of 
the  antenna,  even  though  the  resistance 
of  the  tuning  inductance  is  not  great,  the 
radiation  and  absorption  resistance  is 
very  large,  which  partially  compensates 
for  this  extremity.  The  figure  is  repre- 
sentative of  average  conditions. 

The  figures  given  by  Austin  for  a 
“good”  signal  and  a barely  audible  sig- 
nal are  40  and  10  micro-amperes  through 
25  ohms.  These  figures  were  obtained 
with  the  electrolytic  and  crystal  detec- 
tors. With  the  heterodyne  receiver  of 
the  National  Electric  Signaling  Com- 
pany, 7 micro-amperes  will  give  an 
audible  signal.  At  this  point  it  will  be 
evident  that  the  personal  equation  of  the 
operator  will  have  a great  influence  upon 
the  results  that  may  be  obtained  with  a 
given  receiver.  The  working  distance 
then  will  vary  approximately  within 
these  limits  with  the  ability  of  the  op- 
erator, the  amount  of  interference,  etc. 
In  the  present  case  it  is  supposed  that 
the  crystal  detector  has  given  its  place 
to  the  newer  regenerative  circuits  with 
the  electron  relay,  as  curves  obtained  on 
this  assumption  are  thought  to  be  of 
more  practical  value  than  if  the  original 
conditions  of  Austin  were  supposed. 
The  writer  has  found  that  readable  sig- 
nals may  be  obtained  through  moderate 
interference  with  12  micro-amperes  in 
the  antenna  and  a good  electron  relay 
used  on  one  of  the  Armstrong  circuits. 
The  foregoing  figure  is  rather  critical 
and  it  is  believed  that  some  latitude  in 
this  connection  would  be  more  represen- 
tative of  all-around  working  possibilities. 
The  foregoing  graph  is  therefore  drawn 
to  21.2  micro-amperes,  this  figure  being 
used  for  convenience. 

In  the  solution  for  the  working  range, 
no  account  has  been  taken  of  any  trans- 
itory phenomena  such  as  drifting  ionic 
fog  or  freaks  of  any  kind  and  the  re- 
sults obtained  represent  the  average  day- 
light range  with  the  average  absorption. 
After  sufficient  time  has  elapsed  after 
nightfall  for  the  dissipation  of  the  ionic 
fog,  the  exponential  term  may  be  ne- 
glected and  the  solution  becomes  very 
much  simplified.  The  range  then  be- 
comes 


d = (7) 

It  might  also  be  mentioned  that  in  the 
case  of  land  stations  the  heights  repre- 
sented in  the  equations  given  may  not  be 
as  great  effectively  as  it  would  seem. 
This  is  generally  true  of  stations  erected 
on  a ground  that  is  not  a good  conduct- 
ing medium.  For  example,  in  the  Arling- 
ton experiments,  after  the  signals  had 
been  measured  at  short  distances,  at 
Washington  Navy  Yard  and  the  Bureau 
of  Standards,  and  the  calculations  were 
made,  it  was  found  that  the  results  were 
twice  as  large  as  the  actual  measure- 
ments. This  indicated  that  the  effective 
height  of  Arlington  was  only  half  its 
height  to  the  center  of^capacity.  This 
has  also  been  observed  at  numerous  other 
land  stations,  and  this  fact  may  help  to 
explain  the  great  differences  in  the  trans- 
mission conditions  on  the  East  and  West 
coasts.  Independent  measurements  of 
specific  ground  resistance  do  not  sub- 
stantiate this  conclusion,  but  even  in 
cases  where  the  ground  conditions  are 
ohmically  very  different  it  is  found  that 
the  effective  height  is  not  changed.  The 
writer  has  made  extensive  investigations 
of  earth  resistance  and  its  effect  on  sig- 
nalling range  and  has  found  that  the 
condition  of  the  soil  has  very  little  ef- 
fect upon  the  energy  in  the  electric  field. 
Observations  made  during  wet  weather 
only  indicate  a loss  due  to  the  standard 
carona  loss  increment  as  pointed  out  by 
Peek.*  This,  of  course,  results  in  an 
increase  in  the  decrement  of  the  emitted 
waves  which  will  have  the  effect  indi- 
cated by  the  occurrence  of  the  decrement 
term  in  the  denominator  of  equation  (4) 
but  the  change  occasioned  in  this  way  is 
not  of  sufficient  magnitude  to  explain  the 
great  difference  observed.  As  far  as  the 
writer  knows  no  adequate  explanation  of 
this  phenomena  has  been  offered. 

It  is  rather  unfortunate  that  there  are 
no  theoretical  or  empirical  methods  for 
taking  into  consideration  these  various 
changes  in  the  value  of  the  factors  and 
thus  add  to  the  degree  of  approximation 
of  our  formulae,  but  the  above  method 
of  determining  the  signalling  range  of 
two  stations  is  very  useful.  The  equa- 

• F.  W.  Peck,  Jr. — Journal  of  the  Franklin  Insti- 
tute. December,  1913,  pa^e  8|Q. 
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tions  given  also  afford  an  estimate  of  the 
influence  of  the  various  factors  on  the 
results  to  be  expected. 

In  this  connection  a few  remarks  on 
the  subject  of  wave-length  may  be  of  in- 
terest. It  has  been  concluded  in  cer- 
tain exceptional  cases  where  large  dis- 
tances have’  been  covered  on  certain 
wave-lengths  that  there  is  an  optimum 
wave-length  for  a given  combination  of 
factors.  If  this  conclusion  is  an  accu- 
rate one  it  would  certainly  be  an  advan- 
tage to  be  able  to  determine  mathematic- 
ally this  optimum  wave-length.  An  in- 
spection of  the  equation  will  reveal  the 
fact  that  at  night  when  the  exponential 
factor  is  dropped  the  functions  being 
simply  hyperbolic  and  linear  will  have 
no  maxima  or  minima  except  at  zero 
and  infinity.  Therefore  we  must  look 
to  the  exponential  for  a condition  where- 
by a singular  point  might  be  determined. 
Let  us  consider  the  problem  analytical- 
ly. Solve  the  equation  for  the  term  to 
be  made  maximum.  This  is  obviously 
the  ratio  Ir 

L 

Solving  then 

•0877d 

2I2h jhj  € v'x’  (8) 

I.  ~~  Ad 

Now  it  is  required  to  determine  the 
critical  wave-length  to  produce  either  a 
maxima  or  minima  in  the  value  of  this 
ratio.  This  is  very  readily  accomplished 
by  differentiating  (8)  with  respect  to  A 
and  after  equating  the  coefficient  to  zero, 
solving  the  resulting  expression  for  real 
roots.  Replacing  the  numeric  coefficient 
in  the  exponential  by  oo  and  denoting 
the  ratio  Ir/IB  by  I,  we  have  the  result 
shown  by  the  equations  on  the  following 
page. 

In  other  words  the  critical  value  of 
the  variable  corresponding  to  either  a 
maximum  or  minimum  in  the  Austin 
equation  solved  for  Ir/I8  will  occur  at  a 
wave-length  equal  to  the  square  of  the 
distance  divided  by  the  numeric  4 multi- 
plied by  the  square  of  the  absorption.  In 
order  to  determine  whether  this  critical 


value  of  A corresponds  to  a maxima  or 
minima,  we  may  substitute  the  value 

ocM1 

4 

in  the  second  derivative.  This  causes  a 
reversal  of  sign  and  determines  the  point 
as  a maxima. 

A very  interesting  conclusion  may  be 
drawn  from  this  result,  e.  g.,  that  the 
value  of  this  optimum  wave-length  will 
vary  greatly  with  the  absorption.  From 
daylight,  when  the  absorption  is  maxi- 
mum, until  solar  midnight  when  we  may 
neglect  this  term,  the  absorption  will 
vary  and  in  order  to  keep  abreast  of  this 
change  and  secure  a maximum  working 
range,  it  will  be  necessary  to  vary  the 
wave-length  in  accordance  with  these 
changes.  At  sunset  the  optimum  wave- 
length may  be  higher  than  the  wave- 
length to  which  the  transmitter  is  ad- 
justed, but  as  the  absorption  approaches 
zero  the  exponential  term  will  approach 
unity  and  the  maxima  will  shift  to  zero, 
so  that  at  some  time  during  this  period 
it  may  be  possible  to  secure  an  extended 
range  at  the  point  where  the  absorption 
is  reduced  to  correspondence  with  the 
wave-length  to  which  the  transmitter  is 
adjusted.  Large  variations  in  the  ab- 
sorption from  moment  to  moment  are 
also  noticeable,  especially  at  this  time  of 
the  day  and  this  may  account  to  some 
extent  for  the  great  variations  in  range 
that  have  been  observed  from  time  to 
time.  As  pointed  out  in  a preceding 
paragraph,  this  may  be  caused  by  the  re- 
flection and  refraction  from  the  upper 
ionic  strata  and  from  physical  reasoning 
would  be  expected  to  be  rigidly  connect- 
ed with  the  length  of  the  waves  used  in 
transmission. 

At  this  point  in  the  discussion  of  the 
subject  we  emerge  into  speculation, 
which  the  present  writer  will  avoid  un- 
til further  experimental  verification  of 
this  hypothesis  is  available.  The  writer 
has  been  engaged  for  some  time  in  re- 
search work  in  connection  with  the  sub- 
ject of  transmission  and  hopes  to  outline 
the  results  of  this  work  in  another  paper. 
It  is  hoped  that  the  few  and  necesasrily 
incomplete  remarks  made  here,  may  be 
of  some  value  to  those  interested  in  the 
subject.  The  derivation  of  the  equation 
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d / 2i2h,ha 

dA  l ^ 

x fix* 


Rut 

d / , fdx-H 

~dxVdt 


)=<( 


dxv  /vu-' 

AM  V pdA-H 


d/  9dA-K\  pdX-54  d , „ — 


;(id)=d 

1/  fdX-^  \ 

A'  ) 


so  that 

d / . fd A-J4  \ x ,f  9dA-H  fdX- 

— I Ad.«  1 = « Ad*t  — 2A3/2d« 

Hence 

d/  2 1 2h1h2  \ — h1hi!424A3d*  <ldX  2i2h,h,a  dA< 

dAydAt  a pdx  'A  J AJdV?dX-^ 


oo  dc  *dX— H 
2A3/2 


*dX-K  *dX-tf 

Ad*c  — 2A3/2dc 


Hence 


edX—  *4 


Simplifying 

dl  424h1h2A^  2 1 2h1h2  oc  d 

dA  Ad  • Ad 

Equating  to  zero 

424h1h2A54  212^^  00  d 

Ad  _ Ad 
Solving  for  A 

<*d 


k*  =■ 


Finally 


for  the  optimum  wave-length  has  been  the  conclusion  may  not  necessarily  have 
given  in  detail  as  modern  tendencies  in  to  be  accepted  on  faith  without  knowing 
mathematical  work  is  to  show  each  step  the  limitations  and  assumptions  involved 
in  the  evolution  of  the  final  result  so  that  in  the  work. 

LITTLE  REFUGEES  AIDED 

When  the  liner  Nieuw  Amsterdam  clothing.  A wireless  call  was  sent  to 
was  nearing  New  York  recently  with  the  Red  Cross  headquarters  in  Ne\y 
nearly  1,000  refugees  from  Russia,  Po-  York  and  officers  of  the  society  took 
land  and  Belgium,  it  was  discovered  complete  outfits  for  250  children  down 
many  of  the  children  had  no  proper  the  harbor  to  meet  the  vessel. 
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Prize  Donated  by  N.A.W.A.  Relay  Chief 


The  handsome  silver  trophy  illustrated  above  is  to  be  presented  at  the 
close  of  the  working  season  to  the  best  equipped  and  most  efficient 
amateur  station  in  the  United  States.  It  is  the  gift  of  9XE,  National 
Chief  of  Relay  Communications,  N.  A.  W.  A.,  and  stands  21  inches  high. 
The  selection  for  its  presentation  will  be  made  by  a committee  appointed 
by  various  clubs  throughout  the  country,  perfection  of  equipment  and 
lack  of  QRM  being  among  the  important  points  taken  into  consideration 
in  the  award.  The  winner  will  hold  it  one  year,  when  the  committee 
will  consider  the  merits  of  all  contenders.  If  the  cup  is  awarded  to  an 
amateur  station  two  yearns  in  succession,  possession  will  be  permanent. 
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WITHi  the  object  of  learning  the 
cause  of  the  interference  which 
seems  so  detrimental  to  amateur  radio 
stations  and  the  failure  of  the  operators 
to  conduct  satisfactorily  their  relay 
chains,  I recently  investigated  this  much 
discussed  question.  The  operation  of 
various  stations  was  carefully  observed 
and  information  as  to  the  results  that 
were  being  obtained  in  different  quarters 
was  acquired.  In  addition  a number  of 
the  best  amateur  radio  receiving  sets, 
complete  receivers  with  vacuum  valve 
detectors  attached  and  several  of  the  best 
types  of  loose,  couplers  which  seem  to 
be  more  widely  used  by  amateurs  than 
others,  were  submitted  to  tests.  The  re- 
sults of  the  investigation  are  contained  in 
this  article,  together  with  a summation 
of  some  of  the  more  important  factors 
concerned  with  the  subject  of  interfer- 
ence in  radio  telegraphy. 

These  are  the  three  main  causes  of  in- 
terference among  radio  stations: 

i — Promiscuous  sending. 

2 — Lack  of  knowledge  of  the  prin- 
ciples of  tuning. 

3 — Improperly  designed  instruments. 
Any  one  of  these  factors  alone  is  suf- 
ficient reason  to  cause  undue  interference 
when  a large  number  of  stations  are 
operating  within  range  of  each  other,  but 
when  all  three  of  these  conditions  exist 
nothing  but  interference  can  be  expected, 
and  this,  in  certain  localities,  seems  to 
materially  retard  amateur  wireless  opera- 
tion at  the  present  time.  In  discussing 
the  causes  of  interference,  the  term  in- 
terference is  taken  to  mean  interference 
from  radio  transmitters  and  not  static  or 
other  interfering,  uncontrolable,  vagrant 
waves.  It  is  further  presumed  that  the 
operators  are  all  capable  of  receiving 
telegraphic  signals,  which  is,  of  course, 
not  the  case  and  may  lead  to  interfer- 
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ence.  It  is  also  presumed  that  all  radio 
transmitting  stations  emit  wave  trains 
having  a decrement  of  0.2  as  required  by 
the  regulations  of  the  Department  of 
Commerce. 

“Promiscuous  sending/'  although  dis- 
posed of  in  the  present  article  in 
a few  words,  is  probably  the  principal 
cause  of  interference.  It  might  bet- 
ter be  known  as  interference  due  to 
lack  of  judgment  on  the  part  of  amateur 
operators.  It  has  been  observed  many 
times  by  station  operators  that  when 
you  are  working  with  a distant  sta- 
tion the  signals  of  which  are  not  loud 
at  best,  that  the  operator  of  some,  pow- 
erful station  nearby  will  break  in,  call- 
ing a station  in  some  remote  part  of  the 
country  which  he  has  heard  or  believes 
he  has  heard.  This  is  nothing  more  or 
less  than  lack  of  judgment  on  the  part 
of  the  interfering  station.  It  is  assumed 
that  he  does  not  know  you  were  receiv- 
ing, otherwise  he  would  be  violating  the 
law  in  sending,  and  if  he  did  not  know 
you  were  receiving  he  should  have  lis- 
tened in  long  enough  before  transmit- 
ting to  assure  himself  that  he  would  not 
interfere  with  another  station  that  was 
engaged  in  receipt  of  some  message  ad- 
dressed to  him. 

It  is  not  essential  for  an  operator  in  a 
wireless  station  to  call  every  distant  ama- 
teur whom  he  may  hear  and  in  most 
cases  it  is  more  to  his  discredit  to  work 
with  a station  a thousand  miles  away 
than  it  is  to  his  credit.  It  has  long  been 
known  by  persons  versed  in  the  art  of 
radio  telegraphy,  in  fact,  ever  since  Mar- 
coni's voyage  on  the  Philadelphia  in 
February,  1902,  that  the  distance  a radio 
station  can  be  heard  is  usually  greater 
at  night  than  during  the  day  and  that  oc- 
casionally a station  using  very  low 
power  can  be  heard  at  extremely  long 
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distances.  Such  feats  are  now  known  in 
commercial  circles  as  “freaks"  and  no 
longer  excite  wonder,  interesting  though 
they  are.  The  distance  at  which  a sta- 
tion may  be  heard  under  such  conditions 
is  no  criterion  as  to  the  efficiency  of  the 
station. 

The  success  of  an  amateur  relay  chain 
will  be  more  certain  if  every  amateur 
station  is  included  in  the  chain  or  is  un- 
der its  control,  and  certain  stations  are 
designated  to  work  with  certain  other 
stations  and  not  to  work  with  any  other 
station.  Can  you  imagine  the  existence  of 
a successful  commercial  system  if,  for 
example,  every  operator  on  Atlantic 
coastwise  vessels  attempted  to  work 
WGO  or  any  other  ship  or  land  sta- 
tion in  the  Great  Lakes  District,  which 
he  might  pick  up  under  freak  condi- 
tions? For  the  information  of  some, 
whose  experience  does  not  date  back  to 
the  beginning  of  commercial  wireless 
in  this  country,  it  might  be  added  that 
this  was  attempted  at  one  time,  when 
all  commercial  operators  were  ama- 
teurs in  a new  art,  and  it  was  learned 
that  it  would  not  succeed. 

Rapid  Receiving  Apparatus 

In  the  foregoing  paragraphs  inter- 
ference caused  by  poor  judgment  on 
the  part  of  sending  operators  has  been 
discussed,  and  in  what  follows  it  is  the 
purpose  to  cover  the  two  other  causes 
of  interference  by  discussing  some  of 
the  important  points  in  the  design  of 
radio  receiving  apparatus  and  empha- 
sizing certain  features  of  the  operation 
of  such  apparatus  which  make  for  in- 
terference or  its  prevention. 

The  term  radio  receiving  apparatus, 
is  meant  to  cover  all  apparatus  re- 
quired in  the  reception  of  radio  sig- 
nals, namely:  the  antenna,  earth,  pri- 
mary and  secondary  tuning  induc- 
tances, condensers,  detectors,  tele- 
phones, etc.  In  commercial  receivers 
there  are  two  objects  to  be  attained, 
the  first  of  which  is  to  absorb  the 
greatest  amount  of  energy  from  the 
wave  trains  of  the  station  which  it  is 
desired  to  receive  and  to  transfer  this 
energy  to  the  telephone  receivers  with 
the  least  possible  loss;  the  second  is 
to  prevent  the  apparatus  from  picking 


up  and  transferring  undesired  signals 
to  the  telephones.  It  appears  that  in 
the  design  of  amateur  receivers  this  lat- 
ter feature  of  the  receiving  equipment 
has  been  eliminated,  probably  because 
of  the  fact  that  most  amateurs  are  more 
interested  in  hearing  as  many  stations 
as  possible  than  in  copying  from  any 
one.  If,  however,  amateur  relays  are 
to  become  successful  it  will  be  neces- 
sary for  amateur  stations  to  have  re- 
ceivers which  are  capable  of  selective 
adjustment. 

Commercial  Field  Practice 

In  commercial  systems  it  is  custom- 
ary to  have  two  possible  circuit  ar- 
rangements in  the  receiver,  one  of 
which  is  suitable  for  receiving  signals 
varying  over  a long  range  of  wave- 
lengths, and  the  other  capable  of 
being  adjusted  so  that  it  will  respond 
but  very  slightly  or  not  at  all  to 
wave-lengths  which  differ % from  that 
to  which  the  circuit  is  tuned.  In  the 
Marconi  service  the  first  of  these  cir- 
cuits is  called  the  “Stand  Bi"  circuit 
and  any  wave-length  within  the  com- 
mercial range  can  be  received.  The 
second  circuit  is  known  as  the  “tuned" 
circuit  and  this  is  capable  of  very  close 
adjustment  to  the  exclusion  of  other 
frequencies  than  that  desired. 

In  practice  it  is  impossible  to  con- 
struct a receiver  which  is  one  hundred 
per  cent,  efficient,  that  is,  one  which 
will  transfer  a given  number  of  micro- 
watts of  received  oscillating  energy  in 
the  aerial  circuit  to  the  telephones 
without  loss ; in  any  conversion  system 
there  will  be  some  loss.  As  a matter 
of  fact,  in  any  radio  receiver  involving 
a rectifying  detector,  whether  of  the 
crystal  type  or  a vacuum  valve,  the  ef- 
ficiency cannot  exceed  fifty  per  cent. 
It  should  be  the  object  of  the  designer, 
however,  to  reach  the  limit  of  efficiency 
as  nearly  as  possible. 

It  is  likewise  equally  difficult  to  con- 
struct a receiver  which  is  absolutely 
immune  from  interference,  but  if  ad- 
vantage is  taken  of  the  fundamental 
principles  in  designing  the  receiver  and 
if  the  operator  is  well  versed  in  these 
same  principles,  interference  may  be 
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greatly  reduced  without  resorting  to 
other  than  simple  standard  circuits. 

In  all  modern  receiving  systems 
there  are  at  least  two  distinct  circuits 
used.  One  is  the  open  aerial  circuit 
and  serves  to  absorb  the  oscillating  en- 
ergy from  the  passing  wave  trains.  The 
other  is  a closed  circuit  which  receives 
energy  from  the  open  circuit  and  de- 
livers it  to  the  detector  and  telephone 
receivers.  These  two  circuits  are 
coupled  together  either  electromagnet- 
ically,  as  with  an  oscillation  trans- 
former, or  electrostatically  as  in  the 
case  of  the  Cohen  tuner  where  the  en- 
ergy is  transferred  from  the  aerial  cir- 
cuit to  the  closed  circuit  through  small 
condensers.  The  aerial  circuit  is  ad- 
justed by  means  of  variable  induc- 
tances or  variable  condensers,  so  that 
itfe  period  of  electrical  vibration  is  the 
same  as  the  period  of  the  oscillations 
in  the  wave  train  which  it  is  desired  to 
receive.  The  circuit  is  then  said  to  be 
in  tune  or  in  resonance  with  the  oscil- 
lations and  the  current  that  will  flow 
in  the  circuit  is  limited  only  by  the 
e.m.f.  induced  in  the  antenna  by  the 
passing  wave  train  and  the  impedance 
of  the  circuit.  If  the  tuner  is  wound 
with  wire  which  has  small  resistance, 
the  current  and  the  resulting  signal  will 
be  relatively  strong,  while  if  the  re- 
sistance is  large,  the  current  and  re- 
sulting signal  will  be  weak.  Again,  in 
order  that  a maximum  current  be  in- 
duced from  the  aerial  circuit  into  the 
closed  circuit,  it  is  necessary  that  this 
circuit  be  tuned  to  or  brought  into  res- 
onance with  the  primary  or  open  cir- 
cuit and,  furthermore,  it  too  must  be 
of  low  resistance.  When  this  condi- 
tion of  resonance  between  the  two  cir- 
cuits and  between  the  circuits  and  the 
wave  trains  has  been  brought  about 
and  the  coupling  is  not  too  close,  the 
maximum  response  will  be  given  in  the 
telephone  receivers. 

Factors  in  Signal  Strength 

In  summing  up  the  factors  or  points 
of  importance  in  the  production  of 
strong  signals  we  have  the  following: 

i.  The  two  circuits  must  be  capable 
of  exact  adjustment  to  the  frequency 
of  the  desired  wave  train. 


2.  Both  circuits  must  be  of  low  ohmic 
resistance. 

3.  The  coupling  must  not  be  too 
close. 

A fourth  cause  for  decreased  signal 
strength  lies  in  the  so-called  dead  end 
effect  wherein  certain  unused  portions 
of  the  tuning  coils  may  in  themselves, 
or  in  conjunction  with  other  parts  of 
the  circuit,  have  periods  of  free  vibra- 
tion which  correspond  to  the  frequency 
of  the  waves  being  received  and  will 
therefore  absorb  energy  from  the  sys- 
tem. 


Delivering  Electrical  Energy 


It  is  not  the  purpose  of  this  article  to 
give  a technical  exposition  of  the  rela- 
tions existing  in  the  circuits  of  a radio 
system,  nor  to  discuss  at  length  the  phe- 
nomena associated  therewith,  but  merely 
to  point  out  and  discuss  in  the  briefest 
way  those  factors  which  are  mainly  re- 
sponsible for  the  existence  of  interfer- 
ence in  radio  receivers.  Interference 
may  be  due  either  to  a lack  of  sharpness 
of  tuning  in  the  circuits  or  to  the  other 
factors  which  will  be  discussed. 

If  electrical  energy  is  delivered  in  any 
one  of  several  ways  to  an  oscillatory 
circuit  such  as  is  found  in  radio  tele- 
graph apparatus,  that  is  a circuit  con- 
taining inductance,  capacity  and  resist- 
ance, electrical  oscilltions  of  high  fre- 
quency and  gradually  decreasing  ampli- 
tude will  be  set  up.  These  oscillations 
will  persist  until  the  energy  has  been 
expended  in  the  generation  of  heat,  or 
until  it  is  transferred  to  another  circuit 
or  radiated,  or  dissipated  as  a result  of 
a combination  of  all  three  effects.  If  the 
resistance  is  high,  or  if  the  energy  is 
otherwise  absorbed  rapidly,  so  that  the 
energy  is  expended  m a few  oscillations, 
the  damping  of  the  system  is  said  to  be 
high,  while  if  the  resistance  is  low  or 
the  energy  is  drawn’  out  slowly  so  that 
there  will  be  a large  number  of  oscilla- 
tions, the  damping  of  the  system  is  said 
to  be  low. 

The  term,  damping,  here  means  the 
logarithmic  decrement  of  the  damping, 
which  is  the  Naperian  Logarithm  of  the 
ratio  of  the  amplitudes  or  any  two  suc- 
cessive oscillations,  in  the  same  direc- 
tion. The  logarithmic  decrement,  then, 
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or  simply  the  “damping,”  is  a measure 
of  the  rate  of  decay  of  the  oscillations 
in  any  circuit.  If  the  logarithmic  decre- 
ment is  0.2  or  less,  the  damping  is  said 
to  be  low,  while  if  it  exceeds  this  amount 
it  is  said  to  be  high,  this  figure  having 
been  taken  as  the  dividing  point  since  it 
is  found  in  practice  that  sharp  tuning  at 
a receiving  station  is  impossible  if  the 
logarithmic  decrement  of  the  transmit- 
ter is  greater  than  0.2.  A transmitter 
then  which  emits  waves  having  a decre- 
ment of  0.2  or  less  is  said  to  be  “sharply 
tuned,”  and  if  the  decrement  of  a re- 
ceiver is  0.2  or  less,  it  is  said  to  be  a 
sharply  tuned  receiver. 

Sharpness  of  Tuning 

As  defined  by  the  Institute  of  Radio 
Engineers,  sharpness  of  tuning  is  the 
measure  of  the  rate  of  diminution  of 
current  in  transmitters  and  receivers  with 
detuning  of  the  circuit  which  is  varied. 
This  may  be  explained  as  follows : If  a 
receiver  is  tuned  to  a transmitter  whose 
emitted  waves  are,  say,  600  meters  in 
length,  a certain  amount  of  current  will 
be  received,  while  if  the  receiver  is  de- 
tuned slightly,  that  is,  adjusted  to  a 
wave-length  which  is  a little  greater  or 
a little  less  than  that  of  the  incoming 
waves,  a somewhat  weaker  current  will 
be  received.  In  fact,  if  a micro-ammeter 
is  connected  to  the  receiver,  and  the  re- 
ceiving circuits  are  adjusted  to  a series 
of  wave-lengths  and  at  each  adjustment 
the  received  current  is  measured,  a com- 
plete resonance  curve  of  the  system  can 
be  plotted.  The  steepness  with  which 
this  curve  rises  as  the  receiver  adjust- 
ment approaches  the  wave-length  of  the 
transmitter  is  a measure  of  the  “sharp- 
ness of  the  tuning.”  It  will  be  found 
from  experiment  and  can  be  shown 
otherwise,  that  if  the  logarithmic  decre- 
ment of  either  transmitter  or  receiver  is 
high,  the  resonance  curve  will  rise  slowly 
forming  a broad  curve,  that  is,  a relative 
large  change  in  the  receiver  wave-length 
adjustment  will  result  in  comparatively 
small  change  in  the  received  current.  On 
the  other  hand,  if  the  logarithmic  decre- 
ment of  both  transmitter  and  receiver 
are  low,  the  resonance  curve  will  rise 
steeply  and  we  have  what  is  known  as  a 


“sharp  curve,”  and  if  a very  small  change 
is  made  in  the  wave-length  adjustment 
of  the  receiver,  the  received  current  will 
decrease  very  abruptly. 

The  significance  of  low  damping  in 
both  transmitters  and  receivers  is  very 
clearly  shown  by  an  observance  of  such 
resonance  curves.  It  must  be  borne  in 
mind  that  the  curves  show  not  the  damp- 
ing of  either  transmitter  or  receives 
alone,  but  the  sum  of  the  dampings  of 
both.  No  matter  how  sharply  tuned  the 
transmitter  may  be,  the  resonance  curve 
will  be  broad  if  the  receiver  is  highly 
damped  and,  conversely,  no  matter  how 
selective  is  the  receiver,  the  resonance 
curve  will  be  broad  if  the  incoming  waves 
are  highly  damped.  The  practical  effect 
of  a highly  damped  transmitter,  such  as 
a plain  aerial  transmitter,  is  well  known, 
but  the  effects  of  high  damping  in  a lje- 
ceiver,  though  less  fully  recognized,  are 
equally  pronounced.  If  the  damping  in 
a receiver,  due  to  resistance  or  other 
cause,  is  high,  sharply  tuned  waves  from 
transmitters  of  widely  varying  wave- 
length will  be  received  almost  equally 
well  at  any  adjustment  of  the  receiver. 
Assuming,  therefore,  as  we  did  in  the 
premise,  that  all  transmitters  in  use  at 
the  present  time  are  so  arranged  that 
they  comply  with  the  regulations  as  to 
logarithmic  decrement,  we  will  be  able 
to  accomplish  selective  receiving  if  the 
receivers  used  are  of  low  decrement. 

Damping  In  Receivers 

The  damping  in  receivers  is  due  in  part 
to  the  resistance  of  various  portions  of 
the  circuit  and  in  part  to  the  coupling 
between  the  primary  and  secondary  cir- 
cuits. The  resistance  of  both  primary 
and  secondary  circuits  should  be  kept  as 
low  as  possible.  The  inductances  should 
be  wound  with  conductor  having  low  re- 
sistance and  the  earth  connection  and 
aerial  itself  should  be  of  low  ohmic 
resistance.  There  will,  of  course,  be 
damping  in  the  aerial  system  due  to  re- 
radiation of  the  received  energy.  From 
the  well-known  formula  for  the  damping 
of  a single  circuit, 
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it  is  apparent  that  the  inductance,  L, 
to  the  capacity,  C,  should  be  as  large  as 
possible.  A circuit,  whether  hTEe  the 
antenna  circuit  or  the  secondary  closed 
circuit,  which  has  a large  amount  of 
inductance  and  small  value  of  capacity 
for  any  given  wave-length  adjustment, 
will  not  respond  readily  to  waves  which 
differ  even  slightly  from  that  to  which 
the  circuit  is  tuned.  Such  a circuit  is 
referred  to  as  a “stiff  circuit”  and  should 
be  used  in  all  cases  where  interference 
is  impending. 

The  Loosened  Coupling 

The  damping  in  receivers  due  to 
coupling  is  less  well  understood,  but 
is  one  of  the  most  predominant  causes 
of  interference.  The  wave  train  in 
passing  the  aerial  of  a radio  receiving 
station  induces  in  the  aerial  system  an 
oscillatory  current  which  increases  in 
amplitude  until  the  wave  train  has  com- 
pletely passed  the  aerial,  after  which 
the  current  begins  to  decrease  in  am- 
plitude. If  the  damping  of  this  cir- 
cuit alone  were  small  the  oscillations 
would  persist  for  a considerable  time, 
but,  as  a matter  of  fact,  the  energy  is 
partly  transferred  to  the  secondary  cir- 
cuit through  the  coils  of  the  loose 
coupler.  If  the  coupling  between  these 
two  circuits  is  close  the  energy  in  the 
aerial  circuit  is  very  rapidly  drawn 
out  of  the  aerial  circuit,  causing  a high 
damping  in  this  circuit.  During  thisv 
time  the  energy  is  building  up  in  the 
secondary  circuit  which  finally  receives 
all  the  energy  absorbed  from  the  pass- 
ing wave  train  except  that  which  has 
already  been  lost  in  heat.  Now,  the 
aerial  circuit  being  still  closely  coupled 
to  the  secondary,  rapidly  draws  the  en- 
ergy out  of  that  circuit  into  the  aerial 
circuit,  producing  a high  damping  in 
the  secondary  circuit.  This  transfer- 
ence and  re-transference  of  the  energy 
from  one  circuit  to  the  other  continues 
for  several  cycles  and  the  energy  being 
rapidly  damped  out  in  both  circuits, . 
sharp  tuning  in  either  is  impossible.  If, 
however,  the  coupling  is  loosened  as 
much  as  possible  without  appreciably 
weakening  the  signals,  the  energy  will 
be  transferred  slowly  from  the  aerial 
to  the  secondary  and  equally  slowly 


will  be  returned  to  the  aerial.  Thus 
the  oscillations  will  be  only  feebly 
damped  in  both  circuits  and  sharp  tun- 
ing will  be  possible  in  both. 

Furthermore,  when  two  circuits  are 
coupled  together,  no  matter  how  loose- 
ly, the  system  as  a whole,  if  a receiver, 
responds  to  two  wave-lengths,  and  if 
a transmitter,  will  radiate  two  wave- 
lengths. If  the  coupling  is  made  suf- 
ficiently low,  such  as  3 per  cent,  to  5 
per  cent.,  the  two  waves  will  be  so  close 
together  that  they  cannot  easily  be  de- 
tected as  two  waves,  but  if  the  coupling 
is  too  close,  that  is  of  such  value  as 
20  per  cent,  or  greater,  the  two  waves 
may  be  as  much  as  several  hundred 
meters  apart.  A transmitter  coupled 
as  closely  as  this,  unless  a quenched 
gap  is  used,  will  cause  interference  on 
eithej  of  these  two  wave-lengths  and 
more  or  less  interference  on  all  wave- 
lengths between  them  or  near  them 
either  above  or  below.  In  the  case  of 
a receiver  the  system  will  respond  read- 
ily to  any  wave-length  within  these 
limits.  Loosening  the  coupling  of  the 
transmitter  to  avoid  double  wave  ra- 
diation is  common  practice,  and  in  like 
manner  if  the  receiver  coupling  is  loos- 
ened, the  two  principal  wave-lengths  to 
which  the  system  will  respond  will  be 
brought  closer  together,  so  close  in  fact 
and  without  loss  of  signal  strength, 
that  the  system  will  to  all  effects  re- 
spond to  but  a single  wave-length,  that 
to  which  the  system  is  tuned. 

The  Dead  End  Effects 

Another  cause  of  interference  which 
exists  to  a considerable  degree  in  near- 
ly all  amateur  receivers  lies  in  the  so- 
called  dead  end  effect.  We  hear  much 
of  late  regarding  dead  end  losses,  but 
the  losses  are  extremely  small  in  effect 
as  compared  with  what  may  be  called 
dead  end  interference.  It  often  hap- 
pens that  unusued  portions  of  the  pri- 
mary and  secondary  inductances  may 
in  themselves  or  in  conjunction  with 
other  portions  of  the  circuit  have  a 
period  of  vibration  which  corresponds 
to  some  passing  wave  train.  These 
coils  will  then  be  set  in  electrical  vibra- 
tion and  the  oscillations  will  be  com- 
municated to  the  detector  and  tele- 
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phones  and  interference  will  result.  In 
tables  I and  II  are  shown  some  figures 
taken  on  one  type  of  amateur  tuner. 
The  test  here  disclosed  the  fact  that  there 
was  no  possible  adjustment  of  the  sec- 
ondary with  which  one  frequency  only 
could  be  received. 

Another  cause  of  interference  which 
was  found  to  exist  in  many  makes  of 
amateur  tuners  tested  by  the  writer 
was  the  fact  that  the  shortest  wave- 
length which  they  would  respond  to 
was  in  excess  of  200  or  even  300  or  400 
meters.  Any  wave-lengths  under  these 
values  which  might  be  received  would 
then  be  received  as  forced  oscillations 
and  the  tuner  would  respond  as  easily 
to  one  wave-length  as  another. 

Designing  and  Operating 

In  summing  up  the  factors  which 
should  be  observed  in  designing  and 
operating  a radio  receiver,  so  as  to  be 
immune  from  interference,  we  may 
enumerate  the  following: 

1.  The  resistance  of  both  primary 
and  secondary  circuits  should  be  as 
low  as  possible. 

2.  Both  aerial  and  secondary  circuits 
should  be  continuously  variable  so  that 
an  exact  adjustment  to  the  desired 
wave-length  may  be  obtained. 

3.  A tuned  secondary  system  should 
be  used. 

4.  The  coupling  should  be  capable 
of  very  loose  adjustment  and  should  be 
worked  as  loose  as  possible  with  proper 
signal  strength. 

5.  A maximum  amount  of  inductance 
and  minimum  of  capacity,  for  any 
wave-length  should  be  used. 

Some  figures  taken  from  a typical 
amateur  tuner  appear  on  the  following 
page.  Referring  to  Column  1 of 
Table  I : Natural  wave-length  of  sec- 

ondary coil,  measured  by  connecting 
detector  unilaterally  to  end  of  winding 
and  moving  the  switch  lever  across  the 
secondary  contact  points.  The  switch 
lever  was  not  connected  with  any- 
thing except  the  binding  post.  All 
readings  of  wave-lengths  were  well 
pronounced. 

Column  2 of  Table  I : The  detector 
and  stopping  condenser,  in  series,  were 
connected  across  the  secondary  bind- 


ing posts,  forming  a so-called  untuned 
secondary  circuit.  Wave-lengths  were 
measured  with  secondary  switch  on 
each  point. 

Column  3 of  Table  I : Direct  current 
resistance  in  ohms  measured  between 
the  secondary  binding  posts.  The  high 
frequency  resistance  would  be  consid- 
erably greater  than  the  values  given 
here.* 

Secondary  consisted  of  twelve  sec- 
tions or  about  forty  turns,  each  wound 
on  a cylindrical  tube  six  inches  long 
and  about  three  and  one-quarter  inches 
in  diameter.  The  winding  space  was 
five  and  one-half  inches. 

The  primary  was  wound  on  a cylin- 
drical tube  slightly  larger  than  the  sec- 
ondary so  that  the  two  tubes  would 
telescope.  In  the  primary  there  were 
286  turns  of  No.  26  or  28  wire,  arranged 
in  the  usual  way  with  tens  and  units 
switches.  There  was  also  provided  a 
small  switch  which,  when  open,  cut  off 
a portion  of  the  primary  coil. 

Measuring  Wave-Length 

A loose  coupling  between  the  coils 
could  not  be  obtained  although  the  sec- 
ondary was  movable  along  the  ordi- 
nary slide  rods.  The  secondary  could 
be  moved  out  until  it  was  just  flush 
with  the  active  end  of  the  primary  coil. 

The  secondary  inductance  was  then 
shunted  with  a variable  condenser  and 
with  this  set  at  four  different  values  of 
capacity,  the  wave-length  was  meas- 
ured on  different  points  of  the  sec- 
ondary. It  will  be  noticed  from  Table 
II  that  two  wave-lengths  at  least  could 
be  received  on  any  possible  adjust- 
ment, one  of  which  corresponded  to 
the  wave-lengths  of  the  untuned  sec- 
ondary circuit  as  shown  in  Table  I,  and 
the  other  the  resonant  wave-length  for 
the  inductance  in  use  in  conjunction 
with  the  shunt  capacity.  It  was  found, 
furthermore,  that  the  latter  wave- 
length adjustment  was  very  broad  and 
after  the  contact  switch  had  been 
moved  past  the  fourth  point  no  reso- 
nance point  could  be  detected,  the  tuner 
responding  to  one  wave-length  as  well 


• Data  on  construction  of  the  loose  coupler  known 
as  “Navy  Tuner.” 
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as  any  other.  The  shunted  variable 
condenser  served  only  to  reduce  the 
loudness  of  the  signals  and  was  of  no 
value  in  tuning. 


Table  I 


Secondary 

Switch 

1 

2 

3 

Point. 

W.  L. 

W.  L. 

Ohms. 

1 

565  / 

565 

*9 

2 

545 

480 

6.3 

3 

535 

410 

9.6 

4 

530 

375 

1 1.7 

S 

525 

335 

15.3 

6 

540 

310 

18.3 

7 

525 

270 

19.0 

8 

610 

225 

22.5 

9 

640 

180 

25.6 

10 

675 

170 

29.1 

11 

690 

190 

319 

12 

722 

208 

36.0 

Table  II 

Secon- 

dary 

Shunt 

Short 

Long 

Switch 

Capac- 

Wave 

Wave 

Point 

ity 

Length 

Length 

1 

0.00001  m.f. 

310 

575 

.00014 

345 

585 

.00025 

405 

600 

.00050 

465 

692 

2 

.00001 

435 

660 

.00014 

455 

760 

.00025 

465 

900 

.00050 

470 

1,183 

3 

.00001 

415 

805 

.00014 

425 

1,183 

.00025 

425 

1,265 

.00050 

430  • 

1,380 

4 

.00001 

375 

1,150 

.00014 

380 

1,270 

.00025 

400 

L375 

.00050 

405 

1,850 

8 

.00001 

225 

No  res- 

.00014 

205 

onance 

.00025 

220 

point. 

.00050 

220 

It  is  hoped  that  this  article  will  be  of 
value  to  amateurs  and  other  operators 
in'  bringing  out  some  of  the  important 
points  in  the  design  and  manipulation  of 
receiving  apparatus  that  are  related  to 
the  subject  of  interference. 


* A lone  wave  is  always  the  loudest  and  the  short* 
est  ware  the  sharpest. 


LONG  DISTANCE  WORK 

I think  the  following  will  be  of  interest 
to  readers  of  The  Wireless  Age.  I 
find  that  long  distance  work  is  easy  here 
in  Wisconsin,  especially  in  the  evening. 
I have  frequently  copied  8AEZ  and  8NH 
with  the  telephones  ten  feet  away,  by  the 
use  of  a single  vacuum  valve  detector, 
but  the  signals  from  these  stations  and  all 
other  stations  at  a distance  fade  con- 
siderably at  times.  Stations  within  my 
daylight  range,  such  as  9IK,  9EV  and 
9EM  of  Chicago,  come  in  equally  well 
both  day  and  night.  I have  often  no- 
ticed that  stations  outside  of  the  daylight 
range  of  my  station  come  in  much 
stronger  after  dark  than  stations  located 
in  the  daylight  range. 

In  regard  to  daylight  transmission,  I 
occasionally  work  9IK,  Chicago,  a dis- 
tance of  about  sixty  miles,  and  another 
station  located  in  Wauwatosa,  Wis.,  a 
distance  of  about  seventy  miles,  using  a 
3-inch  spark  coil  set  consuming  twenty- 
four  watts.  I use  an  oil  condenser  hav- 
ing a capacity  of  .01  microfarad  and  usu- 
ally employ  a mechanical  coupling  of 
6 inches  between  the  primary  and  sec- 
ondary circuits.  My  antenna  is  not  de- 
signed for  200-meter  work,  as  I have  to 
use  a series  condenser  to  reduce  my 
wave-length  to  200  meters. 

Station  9BF,  of  Racine,  Wis.,  a dis- 
tance of  about  thirty  miles,  reports  that 
he  can  hear  my  signals  about  fifteen 
feet  from  the  head  telephones  when  us- 
ing a single  step  vacuum  valve  amplifier. 

My  friend's  station,  9MA,  here  in  Wis- 
consin, has  been  heard  at  8AEZ 
in  Lima,  O.,  a distance  of  approximately 
250  miles,  when  using  a 2-inch  coil  set 
consuming  about  fifteen  watts. 

In  conclusion  I might  remark  that  this 
long  distance  working  is  certainly  not 
freakish,  unless  you  wish  to  consider 
everyday  work  freakish. 

E.  H.  Hartnell,  Wisconsin. 


Members  of  the  John  Paul  Jones  Post. 
United  States  Junior  Naval  Reserve,  Sea 
Cliff,  Long  Island,  are  constructing  a 
small  portable  set.  They  are  ambitious 
to  purchase  a larger  equipment,  however, 
and  in  order  to  obtain  the  money  to  do 
so,  several  of  the  boys  are  engaged  in 
selling  newspapers. 
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^ Experimenters* 

The  editor  of  this  department  will  give  preferential  attention  to  contribu- 
tions containing  full  constructional  details,  in  addition  to  drawings. 


FIRST  PRIZE,  TEN  DOLLARS 
Removing  Induction  Troubles  and 
Making  an  Aerial  Changeover  Switch 

A number  of  amateurs  in  my  vicinity 
have  installed  vacuum  valve  receiving 


owner  had  the  transmitter  installed  on 
the  same  table  with  the  receiving  appara- 
tus and  also  had  various  lengths  of  an- 
tenna and  ground  leads  strung  about  the 
operating  room.  I suggested  that  he  re- 
move the  transmitter  from  the  operating 


Figure  I,  First  Prise  Article 


outfits  during  the  last  year.  Invariably 
they  have  found  that  the  iio  lighting 
circuit  strung  about  the  operating  room 
caused  so  much  induction  in  the  receiv- 
ing phone  that  it  was  practically  impos- 
sible to  receive  signals. 

In  each  case  which  I investigated  the 


table  and  mount  it  on  a separate  stand 
located  as  near  as  possible  to  the  point 
where  the  antenna  wire  enters  the  room. 
I then  suggested  that  he  place  his  receiv- 
ing apparatus  at  least  six  to  eight  feet 
from  the  transmitter,  or  to  whatever  dis- 
tance conditions  in  the  room  would  allow. 
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After  these  changes  were  made,  the  in- 
duction troubles  were  completely  elimi- 
nated, being  helped  by  the  antenna  switch 
as  shown  in  the  details  of  Figures  i and 
2.  As  a further  precaution,  the  light  was 
installed  immediately  over  the  operating 
table  and  the  circuit  leading  to  the  tele- 
graph key  was  wired  up  with  No.  3 flex- 
ible conduit  or  “B.  X.”  as  it  is  popularly 
termed  by  supply  houses.  The  outside 
iron  casing  was  then  connected  to  earth. 

Referring  to  the  construction  of  the 
lightning  switch  in  Figure  1 : The  shaft, 
A,  is  a piece  of  hard  wood  of  suitable 
length  to  reach  from  the  transmitter  to  a 
position  near  the  operator’s  left  hand  at 
the  receiving  table.  The  shaft  may  be 
round  or  square  and  should  be  supported 
by  a pin  driven  into  each  end.  The  bear- 
ing brackets,  J,  are  made  of  No.  J^-inch 
sheet  fibre. 

At  the  end  connected  to  the  transihit- 
ling  apparatus  are  two  contactor  arms,  B 
and  B-i,  made  of  1/16-inch  sheet  brass 
bent  over  at  their  free  ends  so  as  to  pre- 
sent a smooth  round  surface  for  the 
springs,  D and  D-i,  which  are  made  of 
1/32-inch  sheet  brass. 

One  pair  of  contactors,  B and  D,  closes 
the  primary  and  rotary  spark  gap  circuits 
and  the  other  pair,  B-i  and  D-i,  com- 
pletes the  ground  circuit  of  the  transmit- 
ter and  simultaneously  short-circuits  the 
primary  winding  of  the  receiving  tuner 
as  shown  in  Figure  I. 

The  handle.  C,  is  shown  in  detail  in 
Figure  2.  It  is  cut  from  a piece  of  %- 
inch  sheet  fibre  and  may  be  about  6 inches 
in  length  from  the  center  of  the  shaft  to 
the  end  of  the  handle. 

The  depressions,  G and  H,  are  so  lo- 
cated that  when  the  spring,  F,  rests  on 

G,  the  switch  is  held  in  position  for  re- 
ceiving. But  when  F rests  in  depression 

H,  the  switch  is  in  a transmitting  posi- 
tion. 

A square  hole  is  cut  in  the  handle  at 
I and  the  wooden  shaft  is  shaped  to  fit  it 
snugly.  A piece  of  brass,  which  is  con- 
nected bv  a flexible  cable,  K,  is  inserted 
in  G.  This  is  used  as  a switch  to  control 
the  lighting  circuit  of  the  vacuum  valve. 

E.  E.  Sly,  Pennsylvania. 


SECOND  PRIZE,  FIVE  DOLLARS  ^ 
Regenerative  Vacuum  Valve  Panel  Set®  / 
for  Short  Wave-Lengths  c ? 

The  regenerative  vacuum  valve  panel  ' 
set  herewith  described  is  designed  for  the 
reception  of  short  wave-lengths  only,  the 
upper  limit  of  adjustment  being  about 
600  meters.  A front  view  of  the  panel 
is  shown  in  Figure  1,  a side  view  show- 
ing the  position  of  the  variable  condens- 
ers and  variometer  in  Figure  2,  and  a 
complete  circuit  diagram  of  connections 
in  Figure  3. 


Figure  2 , First  Prise  Article 

» 

The  front  of  the  cabinet  should  be 
made  of  some  good  insulating  material, 
such  as  “Bakelite” ; it  may  have  the  di- 
mensions shown  in  Figures  1 and  2.  It 
is  recommended  that  the  holes  for  the 
switch  points  be  drilled  first  and  the  panel 
be  polished  with  rotten  stone  and  oil 
afterwards.  The  remainder  of  the  case 
may  be  made  of  wood,  properly  stained 
and  finished  to  suit  the  taste  of  the  maker. 

The  variable  condenser,  C1,  shown  in 
Figure  3 and  also  in  Figure  2,  should  be 
of  very  small  capacity,  not  more  than 
.0005  microfarad.  The  variable  con- 
denser, C8,  should  have  maximum  capac- 
ity of  .001  microfarad.  These  condensers 
should  be  mounted  on  strips  of  wood  at 
the  back  of  the  case  and  be  connected 
with  the  knob  and  pointer  on  the  front  of 
the  panel,  as  shown  in  the  cross  section 
of  Figure  2. 

The  receiving  transformer  shown  iny 
the  drawing  should  be  made  according 
the  dimensions  given:  The  primary 

should  be  3^  inches  in  diameter,  V/4 
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indies  in  length,  wound  with  fifty  turns 
• of  No.  26  S.  S.  C.  wire,  and  the  second- 
ary winding  3 inches  in  diameter,  1 % 
inches  in  length,  wound  with  eighty  turns 
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Figure  I,  Second  Prize  Article 

of  No.  32  S.  S.  C.  wire.  It  will  be  noted 
that  the  secondary  is  constructed  to  re- 
volve within  the  primary  on  an  axis 
which  is  controlled  by  a knob  on  the  front 
of  the  panel. 

The  primary  winding  should  be  tapped 
every  other  turn  and  have  leads  extend- 
ing therefrom  to  contact  points  on  the 
primary  switch.  • The  turns  of  the  sec- 
ondary winding  should  b#  divided  into  six 
equal  parts  and  leads  connected  there- 
from to  the  taps  of  the  secondary  switch. 

The  completed  secondary  winding  is 
mounted  on  an  No.  8-32  threaded  brass 
rod  and  locked  into  place  by  two  nuts  at 
each  side  as  shown.  The  primary  wind- 
ing should  be  blocked  up  in  a stationary 
position. 

The  variometer  coupler  should  have 
tubes  of  the  same  dimensions  as  the  loose 
coupler,  but  they  should  be  wound  with 
No.  32  S.  S.  C.  wire.  Care  should  be 
taken  that  tlie  coils  are  wound  in  opposite 
directions  or  that  the  current  circulates 
through  them  in  opposite  directions.  The 
mounting  of  the  variometer  in  the  box 
and  the  connection  to  the  knob  and  point- 
er may  be  similar  to  that  employed  at  the 
loose  coupler. 

The  grid  condenser,  C2,  should  be  made 
of  two  sheets  of  tinfoil,  2 inches  in  width 
by  4 inches  in  length,  separated  by  a sheet 
of  thin  paraffine  paper.  The  entire  unit 


may  be  tightly  rolled  upon  a short  length 
of  pencil.  The  grid  condenser  may  be 
fastened  in  any  convenient  place  within 
the  case. 

The  low  voltage  rheostat  may  be  either 
the  carbon  rod  type  or  the  ordinary  bat- 
tery resistance  wire  type.  If  it  is  the  lat- 
ter, it  should  be  mounted  on  the  inside  of 
the  case  operated  by  a knob  and  pointer 
on  the  face  of  the  panel.  The  variation 
of  the  secondary  battery  may  be  obtained 
by  means  of  a high  resistance  carbon 
rheostat  or  by  single  cell  variations 
through  a multi-point  switch.  In  the 
event  that  the  latter  method  is  used,  the 
switch  points  therefore  should  be  mount- 
ed on  the  panel,  alternate  points  not  being 
connected  to  prevent  short-circuiting  of 
adjacent  cells,  which  would  be  the  case 
if  the  switch  blade  rested  on  two  adjoin- 
ing contact  points. 

Proper  binding  posts  for  connection  of 
the  high  and  low  voltage  batteries,  the 
aerial  and  earth  connections,  may  be 
placed  on  the  back  or  one  end  of  the  case, 
thus  leaving  the  front  free  of  all  exposed 
wires  except  the  phone  cords.  The  four 


binding  posts  for  the  telephone  connec- 
tions are  wired  as  shown  in  the  diagram. 
These  permit  two  pairs  of  receivers  to  be 
connected  in  series. 

Either  the  round  type  of  vacuum  valve 
bulb  or  tubular  type  may  be  employed  in 
connection  with  this  cabinet,  the  type  of 
course  determining  the  method  of  mount- 
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ing.  The  switch  points,  binding  posts  and 
knobs  may  be  purchased  at  any  supply 
house  and  are  neater  and  as  inexpensive 
as  any  that  could  be  made. 

The  knife  edge  type  of  switch  blade 
should  be  used  wherever  possible  and  may 
be  made  of  spring  German  silver  sheeting 
or  phosphor  bronze. 

All  interior  wiring  and  connections 
should  be  made  with  rubber  covered 
stranded  '‘fixture’  wire  and  the  wiring 
diagram  connection  shown  in  Figure  3 
should  be  closely  duplicated.  The  back 
of  the  containing  case  should  be  made 
removable  to  permit  examination  of  con- 
nections whenever  necessary. 

The  writer  has  been  using  a set  similar 
to  the  one  described  for  the  last  few 
months  and  with  an  aerial  but  seventy 
feet  in  length,  forty-five  feet  in  height  at 
one  end  and  twenty  feet  in  height  at  the 
other  end,  has  heard  amateur  stations  in 
twenty-five  different  states,  including  all 
amateair  districts  except  the  sixth  and  the 
seventh.  This  list  includes  5 DU  and  5 
ZC  of  Dallas,  Texas,  at  a distance  of 
1,100  miles,  5 AX  of  Shreveport,  La., 
1,000  miles  and  5 BC  of  Little  Rock, 
Arkansas,  800  miles,  as  well  as  numerous 
other  stations  at  distances  of  600  and  700 
miles.  All  these  stations  are  heard  regu- 
larly and  not  only  on  “freak”  nights  as 
some  readers  might  suppose.  Certain  sta- 
tions within  a distance  of  a few  hundred 
miles  have  been  read  with  the  telephone 
on  the  table.  ' 

F.  J.  Scupholm,  Michigan. 


THIRD  PRIZE,  THREE  DOLLARS 
Instructions  for  Making  a Serviceable 
Transmitting  Cabinet 
In  the  design  of  the  cabinet  (Figures  1 
and  2)  I have  endeavored  to  bring  forth 
a compact  and  neat  transmitting  set  which 
will  give  a high  degree  of  efficiency.  In 
designing  these  sets  the  fact  that  the  aver- 
age amateur  uses  a pancake  oscillation 
transformer  should  be  taken  into  account 
and  the  cabinet  must  be  constructed  to 
mount  this  instrument  to  the  best  ad- 
vantage. I believe  that  I have  succeeded 
in  doing  this  without  lengthening  the  con- 
necting leads  of  the  closed  oscillation  cir- 
cuit. Contrary  to  the  usual  arrangement 
of  such  apparatus,  the  oscillation  trans- 


former in  my  set  is  not  jammed  up 
against  the  other  parts  of  the  apparatus, 
but  is  placed  on  the  side  where  it  is  read- 
ily accessible. 

All  the  woodwork  of  this  set  is  of  ma- 
hogany which  should  be  given  the  follow- 
ing treatment:  First  give  the  wood  one 
coat  of  stain,  and  when  this  is  dried,  ap- 
ply a coat  of  filler.  Allow  it  to  set  over 
night  and  in  the  morning  give  it  a coat  of 
white  shellac.  When  this  coat  is  dry,  rub 
it  down  with  steel  wood,  being  sure  not  to 


Figure  3,  Second  Prise  Article 

rub  through  the  shellac  as  this  would 
cause  a scratch  in  the  final  finish.  After 
the  woodwork  has  been  rubbed  down, 
follow  it  by  another  coat  of  shellac  and 
repeat  this  operation  until  the  grain  of 
the  wood  is  completely  filled  up  and  no 
depressions  can  be  seen.  The  wood 
should  then  be  given  a coating  of  very 
thin  shellac  and  rubbed  down  with  pumice 
stone  and  all.  If  a great  number  of  coats 
of  very  thin  shellac  are  applied  instead  of 
a few  thick  coats,  a much  finer  finish  will 
result. 

The  transformer  should  be  mounted  in 
the  bottom  of  the  cabinet  with  the  con- 
denser placed  on  a shelf  immediately 
above  it.  This  condenser  should  not  have 
a capacity  of  over  .01  microfarad  as  this 
is  the  limit  permitted  by  the  200  meter- 
wave.  A good  value  of  capacity  for  200 
meters  is  .0086  microfarad  and  if  the 
transformer  has  the  correct  secondary 
voltage,  this  is  the  value  that  should  be 
employed.  The  rotary  gap  shown  is  some- 
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Figure  /,  Third  Prise  Article 


Figure  2,  Third  Prise  Article 


what  different  from  the  type  used  by  the 
majority  of  amateurs,  and  for  the  benefit 
of  those  who  would  like  to  construct  one 
of  similar  type  I shall  give  the  funda- 
mental details. 

The  disc  is  of  Y%- inch  Bakelite,  6 inches 
in  diameter.  It  has  twelve  spark  plugs 


which  protrude  on  each  side,  their  diam- 
eter being  determined  by  the  size  of  the 
transformer  used.  The  stationary  lugs, 
of  which  there  are  four,  are  supported  by 
two  pieces  of  */>- inch  Bakelite,  2 inches 
in  width  and  inches  in  length.  The 
lugs  are  connected  so  that  the  four  spark- 
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in g surfaces  are  in  series.  This  will  be 
clear  from  an  inspection  of  Figure  i. 
The  oscillation  transformer  is  of  the  well 
known  pancake  type,  and  consequently, 
no  description  i£  required. 


Figure  i,  Fourth  Prise  Article 
Although  I have  not  employed  this  cab- 
inet transmitting  set  during  the  winter 
months,  I have  been  able  to  cover  dis- 
tances of  250  miles  during  the  summer 
under  very  bad  conditions  of  static  at  the 
receiving  station.  The  power  input  dur- 
ing these  tests  was  approximately  1 kw. 
Dimensions  have  not  been  given  in  my 
drawing  as  they  must  be  changed  accord- 
ing to  the  size  and  type  of  apparatus  em- 
ployed. The  design  was  merely  intended 
to  show  other  workers  how  their  trans- 
mitting cabinets  may  be  assembled. 

James  M.  Sommer,  Indianapolis . 


FOURTH  PRIZE,  SUBSCRIPTION 
TO  THE  WIRELESS  AGE 
A Dust  Proof  Detector  That  Is  Easy 
of  Adjustment 

I find  the  dust  proof  detector  shown  in 
Figs.  1 and  2 to  be  very  easy  of  adjust- 
ment and  quite  sensitive.  It  will  be  noted 
from  an  inspection  of  Figure  1 that  the 
elements  of  the  detector  are  mounted  on 
an  insulating  base  of  “Bakelite”  or  wood. 
The  dimensions  of  the  base  are  3^  inches 
by  2j4  inches  by  inch  in  thickness.  At 
a point  i}&  inch  from  the  end  and  1 5/16 
inch  from  the  side  of  the  base  a hole  is 
drilled  by  means  of  an  expansion  bit  to  a 
diameter  of  1-9/16  of  an  inch.  This  hole 


should  be  approximately  5/16  inch  deep. 

Another  hole  J^-inch  in  diameter  is 
drilled  at  the  center  of  this  in  order  to 
pass  a j£-inch  binding  post  screw. 

One  half  inch  from  the  other  end  of 
the  base,  and  approximately  :j4rinch  away 
from  each  side,  two  additional  J^-inch 
holes  are  drilled  to  take  the  binding  posts. 
In  order  that  the  base  may  be  perfectly 
smooth,  the  holes  for  the  binding  post 
are  counter  bored  underneath  with  a J4- 
inch  bit,  to  a depth  of  inch. 

When  the  detector  has  been  constructed 
thus  far,  the  small  hole  in  the  center  of 
the  large  hole*  should  be  plugged  up  and 
filled  with  sealing  wax  or  tar  which  may 
be  taken  from  the  top  of  old  dry  cells. 
While  this  is  hot,  a piece  of  glass  tubing 
1 y*  inches  in  diameter  and  1^  inches  in 
length  is  placed  in  the  hole  and  left  until 
the  wax  cools. 

When  the  wax  is  cold,  a J^-inch  hole 
must  be  drilled  through  the  center  to 
take  the  binding  post  screw.  Next,  a 
round  piece  of  brass  is  cut  from  i/i6ths 


Figure  2,  Fourth  Prise  Article 


a diameter  of  1 inch  and  a hole  is  drilled 
in  the  center  and  tapped  with  an  8/32- 
inch  thread ; or  the  piece  of  brass  may  be 
soldered  at  the  end  of  a binding  post 
screw.  This,  as  shown  in  Figure  I,  is 
placed  inside  the  glass  tube  for  the  sup- 
port of  the  mineral  cup. 

The  complete  dimensions  for  the  cap  to 
be  placed  on  the  top  of  the  glass  tube  will 
be  found  in  Figure  2. 

A small  wire  for  making  connection 
with  the  cap  and  binding  post  can  be  run 
down  the  inside  of  the  tube  through  the 
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wax  and  base.  Details  of  the  adjusting 
rod  for  the  detector  are  shown  in  the 
lower  part  of  Figure  2. 

Merle  A.  Cobb,  Wisconsin. 


HONORARY  MENTION 
A High  Potential  Transmitting  Con- 
denser of  Goood  Appearance 

To  amateurs  who  desire  a high  po- 
tential condenser  with  plates  that  can 
be  easily  removed  without  taking  the 
entire  unit  apart,  I suggest  the  design  in- 
dicated in  Figures  1,  2 and  3.  If  con  x 
structed  as  shown  it  will  present  an  ap- 
pearance on  a par  with  the  remaining 
apparatus  in  the  complete  set. 

As  shown  in  Figure  1,  it  consists  main- 
ly of  a hard  wood  rack  with  slotted 
pieces,  A,  indicated  in  Figure  2.  The  sloi 
is  made  of  sufficient  width  to  take  the 
plate  with  an  intervening  distance  be- 
tween slots  of  y2  an  inch.  A small  strip, 
D,  is  screwed  to  A to  hold  the  plate  in 
position  at  the  base. 

The  plates  are  coated  on  both  sides 
with  tinfoil,  as  shown  in  Figure  4,  and 
connections  are  made  to  them  by  the 
brass  contact  clip,  B,  indicated  in  Figure 
3.  These  are  in  turn  connected  to  the 
copper  strip,  C,  with  binding  posts  lo- 
cated at  each  end  for  connection  to  the 
transformer.  To  keep  down  the  brush 
charge,  the  plates  should  be  coated  with 
a good  grade  of  beeswax. 

It  is  evident  that  the  condenser  is 
readily  accessible  and  of  more  than  pas- 
sable appearance. 

Robert  Hall,  Minnesota. 


For  anyone  interested  or  enthusiastic 
over  wireless — its  fascination,  construc- 
tion or  development,  The  Wireless 
Age,  in  my  opinion  stands  out  alone — 
a magazine  that  I will  recommend  as  the 
best. — C.  W.  Patch,  Iowa. 


HONORARY  MENTION 
A Device  for  Preventing  Flickering  of 
House  Lights 

Amateurs  who  are  troubled  by  the 
flickering  of  the  house  lights  when 
sending  at  high  power  may  be  inter- 
ested in  the  following  device,^  which 
has  proved  successful. 

The  writer’s  transformer  is  of  the 


open  core  type,  operating  on  220  volts, 
60  cycle  A.  C.,  and  is  used  in  connec- 
tion with  a rotary  spark  gap.  There 
are  six  different  powers  secured  by 
means  of  a rheostat  in  series  with  the 
primary.  The  input  varies  from  50  to 
830  watts,  and  the  flickering  of  the 
lights  was  noticeable  on  all  powers  ex- 
cept the  lowest,  in  spite  of  the  fact  that 


Figure  1,  Honorary  Mention  Article , 
Robert  Hall 

the  house  lights  are  on  the  no- volt  cir- 
cuit, while  the  transformer  has  a 220- 
volt  connection  direct  from  the  main 
switchbox. 

The  principle  employed  was  to  make 
a rheostat  of  equal  capacity  to  the 
primary  of  the  transformer,  placed  in 
shunt  with  it  in  such  a way  that  when 
sending,  the  key  merely  switched  the 
current  back  and  forth  between  the 
rheostat  and  the  transformer.  In  this 
way  a steady  load  was  imposed  upon 
the  house  mains  during  the  time  of 
sending,  and  the  only  noticeable  effect 
upon  the  lights  was  a slight  drop  at 
the  beginning,  and  a corresponding 
rise  at  the  end  of  each  message. 

While  this  is  simple  in  principle,  a 
number  of  difficulties  arose  in  practi- 
cally carrying  it  out.  An  attempt  to 
make  an  inductive  rheostat  composed 
of  one  or  more  choke  coils  failed  on 
account  of  the  large  amount  of  heat 
developed.  It  could,  of  course,  have 
been  managed  by  using  a very  large 
wire,  and  making  proper  division  for 
cooling. 
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Figure  2,  Honorary  Mention  Article , Robert  Hall 


The  method  finally  adopted  was  to 
use  a bank  of  incandescent  lights.  By 
selecting  Tungsten  lights  of  various 
sizes,  eight  independent  units  were 
made  up,  having  the  following  capa- 
cities : One  each  of  twenty,  thirty, 
fifty,  sixty  and  eighty  watts;  two  of 
120  and  one  of  400  watts.  Wires  were 
led  from  each  of  these  units  to  sepa- 
rate switches  on  the  operating  table, 
and  by  use  of  one,  two  or  more  units, 
it  was  possible  to  balance  any  load 
imposed  by  the  transformer,  with  an 
error  of  not  more  than  ten  watts.  The 
heel  of  all  these  switches  and  one  of 
the  transformer  leads  was  connected 
to  one  side  of  the  A-C  circuit.  The 
other  side  of  tne  circuit  was  connected 
with  the  armature  lever  of  a sounder 
used  as*  a relay. 

The  usual  anvil  on  which  the  lever 
strikes  was  removed  and  a wooden 
frame,  carrying  upper  and  lower  con- 


Figure  3,  Honorary  Mention  Article f 
Robert  Hall 


tact  points,  substituted.  The  lower 
point  was  connected  to  the  trans- 
former and  the  upper  one  to  the  re- 
turn wire  of  the  bank  of  lights  form- 
ing the  rheostat.  The  latter  connec- 
tion was  interrupted  by  a circuit 
closer,  so  arranged  in  connection  with 
the  main  aerial  reversing  switch  that 
the  rheostat  lights  would  only  be  lit 
while  sending. 

Most  houses  are  equipped  with 
Tungsten  lights.  These  lights  re- 
spond very  quickly  to  changes  in  load 
or  voltage,  and  to  prevent  flickering 
the  sounder  lever  must  operate  almost 
instantly  in  both  directions.  This  is 
secured  by  placing  the  two  contacts  so 
close  that  the  movement  of  the  lever 
will  be  as  small  as  possible,  and  by 
using  a light  lever,  and  sounder  mag- 
nets of  low  inductance.  A four  ohm. 
sounder  with  an  aluminum  lever 
would  be  ideal  for  this  purpose. 

(Continued  on  page  530.) 


Figure  4,  Honorary  Mention  Article , 
Robert  Hall 
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General  Advice  for  the  Amateur 

Experimenter 

By  Elmer  E.  Bucher 


CONTINUING  the  discussion  of  the 
problems  of  the  amateur,  pertinent 
advice  will  be  given  in  regard  to  certain 
misconceptions  held  by  some  experi- 
menters concerning  the  receiving  sta- 
tion and  associated  apparatus. 

We  frequently  receive  an  inquiry 
stating:  “I  have  a 3,000-meter  loading 
coil.  What  will  be  the  wave-length 
of  the  aerial  if  I connect  it  to  an  aerial 
120  feet  in  length?” 

In  this  problem  the  electrical  dimen- 
sions of  the  circuit  in  which  the  coil  is  to 
be  employed  are  not  known,  nor  are  the 
dimensions  of  the  tuning  coil  itself ; in 
short,  the  information  supplied  concern- 
ing both  the  aerial  and  the  coil  is  so  in- 
complete that  nothing  can  be  calculated 
therefrom. 

When  a manufacturer  offers  to  the 
amateur  field  a 2,000-meter  or  5,000- 
meter  loading  inductance,  the  coil  is 
only  applicable  to  an  antenna  of  stated 
capacity  and  inductance,  and  at  all 
other  values,  the  possible  wave-length 
adjustment  of  the  system  will  either 
be  greater  or  less  according  to  the  di- 
mensions of  the  aerial.  To  illustrate : 
Assume  that  an  amateur  aerial  had 
capacity  of  .0005  microfarad  (ignoring 
the  inductance)  and  a loading  coil  of 
given  dimensions  raised  the  possible 
wave-length  adjustment  to  1,000  me- 
ters ; if  the  same  coil  be  connected  to 
an  aerial  of  double  the  capacity  or 
.001  microfarad,  the  wave-length  will 
be  increased  by  V 2 or  to  approximate- 
ly, 1,450  meters.  If  the  coil  be  con- 
nected to  an  aerial  of  .00025  microfarad 
capacity,  the  wave-length  will  be  de- 
1 

creased  by  — or  to  approximately  710 

V2 

meters.  Thus  we  see  that  the  affect 
of  the  coil  depends  upon  the  capacity 
of  the  aerial  with  which  it  is  to  be  em- 
ployed and  unless  something  is  known 


of  the  capacity  of  the  aerial,  the  possi- 
ble wave-length  adjustment  of  the  sys- 
tem cannot  be  foretold. 

To  be  more  explicit,  in  order  to  com- 
pute the  affect  of  the  loading  coil  on 
the  total  wave-length  of  an  antenna 
system,  we  must  not  only  know  the 
capacity  of  the  aerial  but  its  total  in- 
ductance as  well.  We  must  also  add 
to  this  value  the  inductance  of  the  pri- 
mary winding  of  the  receiving  trans- 
former, and  with  all  these  values  before 
us,  the  frequency  of  the  system  can  be 
readily  obtained.  We  have  shown  the 
article  of  this  series  in  the  February 
issue  how  the  inductance  of  the  coil 
may  be  calculated  by  a simple  formula, 
and  on  page  107  of  the  November,  1910, 
issue  of  The  Wireless  Age  the  induct- 
ance and  capacity  of  four-wire  T and 
inverted  L aerials  of  various  lengths 
are  fully  given.  In  determining  the 
capacity  of  his  aerial  system,  the  ama- 
teur should  select  that  value  corre- 
sponding to  an  aerial  nearest  to  the  di- 
mensions of  his  aerial. 

When  the  individual  values  of  in- 
ductance are  obtained,  the  total  wave- 
length is  computed  by  adding  the  val- 
ues of  inductance  together  and  multi- 
plying the  result  by  the  capacity  of  the 
aerial.  If  the  square  root  of  this  prod- 
uct is  taken  and  the  result  multiplied 
by  59.6,  the  wave-length  of  the  com- 
plete circuit  is  obtained. 

This  may  be  written:  Wave-length 

(of  an  aerial  circuit)  = 59.6  Vinduct- 
ance  COnS  X capacity  mfd8.  ( 1 ) 

The  amateur  experimenter  frequent1 
ly  requests  us  to  compute  the  wave- 
length of  receiving  tuner,  giving  mere- 
ly the  dimensions  of  the  primary  and 
secondary  windings  together  with  the 
size  of  the  wire.  In  a case  of  this  kind 
we  can  do  no  more  than  conjecture  the 
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possible  wave-length  adjustment  be- 
cause we  have  no  knowledge  of  the 
constants  of  the  antenna  circuit  nor  the 
capacity  of  the  condenser  to  be  con- 
nected in  shunt  to  the  secondary  wind- 
ings. 

If  the  condenser  is  not  to  be  con- 
nected across  the  secondary,  we  must 
assume  a certain  value  of  distributed 
capacity  between  turns.  The  value  can 
be  calculated,  but  the  computation  is 
somewhat  difficult.  In  order  to  sim- 
plify the  problem,  we  may  assume  a 
value  of  .0001  microfarad  \>Jiich  is,  of 
course,  rather  high  for  the  average  am- 
ateur coil.  By  calculating  the  induct- 
ance of  the  secondary  winding  from 
knowledge  of  its  turns,  diameter, 
length,  etc.,  we  can  use  the  foregoing 
formula  (1)  for  wave-length  and  there- 
by ascertain  the  maximum  possible  ad- 
justment. If  a variable  condenser  is 
employed,  knowledge  of  its  capacity 
enables  us  to  determine  the  wave- 
length adjustment  at  any  particular 
value  of  capacity. 

In  working  out  the  possible  wave- 
length adjustment  of  many  amateur 
tuners  we  frequently  find  a set  where 
the  antenna  circuit  can  be  quite  read- 
ily adjusted  to  waves  of  6,000  meters 
length,  but  the  maximum  adjustment 
in  the  detector  circuit  is  not  more  than 
2,000  meters.  On  the  other  hand  we 
have  come  across  examples  where  the 
reverse  condition  obtains,  and  of 
course,  in  either  case  resonance  cannot 
be  secured  throughout  the  range  of 
wave-lengths.  This  means,  in  the  first 
example  cited,  that  when  the  primary 
and  secondary  windings  are  tuned  to 
2,000  meters,  there  will  be  a number 
of  unused  turns  in  the  primary  winding 
which  are  useless.  It  should  now 
be  self  evident  that  in  order  to 
correctly  estimate  the  wave-length  of 
an  amateur’s  tuner,  we  must  know 
fully  the  inductance  and  capacity  of 
his  aerial  and  whether  or  not  a con- 
denser is  connected  across  the  second- 
ary winding.  Unless  these  data  are 
given  we  can  only  conjecture  the  range 
of  adjustment. 

Manv  experimenters  do  not  seem  to 
understand  the  term  wave-length  as 


applied  to  the  receiving  apparatus. 
Some  believe  that  in  some  incompre- 
hensible manner  the  waves  sent  out  by 
the  transmitter  pass  through  the  ap- 
paratus and  on  to  the  earth,  and  that 
tuning  consists  in  making  mysterious 
adjustments  in  the  circuits  to  pick  up 
these  waves.  This  is  more  or  less  true, 
but  it  is  not  directly  the  wave  motion 
which  passes  through  the  tuner.  The 
function  of  the  receiving  aerial  is  to 
extract  a certain  amount  of  the  energy 
from  the  passing  wave  motion  and  to 
build  up  the  oscillations  induced  there- 
by to  amplitude  by  the  phenomenon 
of  resonance.  The  fact  is,  that  in  tun- 
ing a receiving  aerial  to  a distant  trans- 


Secondary  Circuit  of  Receiving  Tuner. — The 
wave-length  adjustment  of  this  circuit  = 59.6 
X V L X C,  if  L is  expressed  in  centimeters 
and  C in  microfarads.  It  is  not  advisable  to 
design  a tuner  so  that  the  values  of  C exceed 
.0003  microfarad  in  the  case  of  the  vacuum 
valve  detector  and  .0003  microfarad  in  the 
case  of  the  crystal  detectors 

mitting  station,  we  adjust  it  so  that  if 
set  into  excitation  it  would  radiate  a 
wave  of  the  same  length  as  a distant 
transmitting  station,  although  it  would 
not  necessarily  have  the  same  decre- 
ment. When  the  antenna  is  receiving 
a half  wave  of  the  transmitter  must 
have  set  up  a complete  alternation  of 
current  in  the  receiving  aerial  before 
the  next  half  wave  acts  upon  it,  other- 
wise the  current  set  up  in  the  receiving 
aerial  by  the  first  half  will  be  opposed 
bv  that  of  the  second  half.  Analogous 
to  this  is  the  case  of  the  ordinary  swing. 
If  we  wish  to  keep  it  in  oscillation, 
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we  must  be  careful  to  push  the  swing 
exactly  at  the  point  where  the  energy 
of  the  movement  in  one  direction  has 
spent  itself  and  another  oscillation  in 
the  opposite  direction  is  about  to  take 
place.  If  we  apply  a “push”  at  this 
particular  moment  the  oscillation  of  the 
swing  will  not  be  interfered  with,  but, 
in  fact,  the  applied  force  will  tend  to 
maintain  the  to  and  fro  movement. 

In  designing  receiving  apparatus,  the 
amateur  should  keep  in  mind : 

1.  That  there  is  no  need  for  con- 
structing a spark  tuner  for  waves 
in  excess  of  3,000  meters. 

2.  Practically  all  stations  within 
range  of  United  States  ama- 
teurs employing  wave-lengths 
in  excess  of  3,000  meters  are  fit- 
ted with  undamped  oscillation 
transmitters  which  require  . a 
special  type  of  receiver. 

3.  The  undamped  receiver  need 
not  exceed  the  wave-length  ad- 
justment of  12,000  meters. 

4.  That  for  the  reception  of  un- 
damped waves  either  a tikker  or 
a “beat”  receiver  is  required. 

5.  That  the  most  effective  beat  re- 
ceiver is  the  vacuum  valve  os- 
cillator employed  in  connection 
with  special  circuits  which  have 
appeared  in  previous  issues  of 
The  Wireless  Age. 

The  amateur  frequently  inquires  re- 
garding the  smallest  possible  dimen- 
sions for  the  coupler  of  the  “beat”  re- 
ceiver. Experiment  shows  that  a cou- 
pler which  has  sufficient  values  of  self 
inductance  to  respond  to  the  wave- 
length of  3,000  meters  gives  very  good 
results,  although  a coupler  of  less  mu- 
tual inductance  will  do.  Also,  it  should 
be  remembered  that  the  dimensions 
given  by  the  writer  in  previous  issues 
for  various  types  of  beat  receivers,  need 
not  necessarily  be  duplicated  to  the 
fraction  of  an  inch,  both  in  respect  to 
the  diameter  and  length  of  the  wind- 
ings. Should  the  experimenter  use 
smaller  tubes  for  the  primary  and  sec- 
ondary loading  coils  or  for  the  coupler, 
he  need  only  employ  larger  values  of 
capacity  in  shunt  to  the  secondary 


is  the  distributed  inductance  of  the  antenna 
in  centimeters,  Lt  the  inductance  of  the  load - 
ing  coil,  and  L2  the  inductance  of  the  primary 
winding.  This  formula  is  only  strictly  true 
when  the  aerial  is  loaded  with  very  large 
values  of  inductance  at  the  base.  As  shown 
in  the  October,  rgi6,  issue  of  The  Wireless 
Age,  if  small  values  of  inductance  are  em- 
ployed, a certain  correction  factor  must  be 
introduced,  data  for  which  appears  in  Fig- 
ure 8,  page  34,  of  that  issue 

winding  or  in  shunt  to  the  primary 
winding.  Care  should  be  taken  in  the 
secondary  winding,  however,  in  the 
case  of  the  vacuum  valve  not  to  exceed 
capacity  of  .0003  microfarad. 

Many  experimenters  do  not  seem  to 
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realize  the  labor  involved  in  calculat- 
ing the  exact  position  for  the  dead  end 
switch  of  a receiving  tuner.  It  may 
also  be  remarked  that  a considerable 
number  ask  for  these  data  without 
knowing  the  function  of  a dead  end 
switch. , A complete  explanation  ap- 
pears in  the  book,  “How  to  Conduct  a 
Radio  Club,”  and  the  subject  has  also 
been  taken  up  several  times  in  the  Que- 
ries Answered  department  of  The 
W ireless  Age. 

The  experimenter  will  readily  see 
that  in  order  to  give  data  for  the  posi- 
tion of  the  “breaks”  in  the  primary 
winding,  the  inductance  and  capacity 
of  the  antenna  must  be  definitely 
known  and  what  would  be  the  correct 
position  for  the  switch  in  connection 
with  one  aerial  would  be  entirely  out 
of  place  for  another  aerial.  On  the 
other  hand,  the  position  of  the  dead 
end  switch  for  the  secondary  winding 
can  be  quite  readily  determined  when 
the  capacity  of  the  condenser  in  shunt 
is  definitely  known. 

In  the  case  of  the  3,000-meter  tuner, 
the  first  break  in  the  primary  and  sec- 
ondary windings  should  be  located  so 
that  waves  between  200  and  700  meters 
can  be  adjusted  to.  The  next  group 
of  turns  should  permit  adjustment  to 
waves  from  700  to  1,100  meters  and 
the  last  group,  waves  from  1,100  to 
3,000  meters.  This  will  cover  all  the 
standard  wave-lengths  in  use  by  spark 
stations,  including  the  wave-length  of 
the  Arlington  station  when  sending  out 
the  time  signals. 

In  locating  the  position  for  the  dead 
end  switch  in  the  secondary  winding, 
the  experimenter  should  decide  defi- 
nitely upon  the  value  of  capacity  in 
shunt  and  if,  for  instance,  this  is  to  be 
.0002  microfarad,  then  the  required  in- 
ductance can  be  determined  approxi- 
7002 

mately  by  L = . After 

3552  X . 0002 

the  required  inductance  has  been  ob- 
tained the  dimensions  for  the  winding 
can  be  calculated  as  shown  on  page  81 
of  the  second  revised  edition  of  “How 
to  Conduct  a Radio  Club.” 

(To  be  continued ) 


Receiving  Without  an  Aerial 

The  man  who  spoke  jokingly  of  a 
wireless  message  being  received  on  an 
aerial  composed  of  a tack  sticking  in  the 
wall  and  a wire  running  from  it  to  the 
receiving  instruments,  with  a flower  pot 
filled  with  earth  for  a ground,  did  not 
realize  that  he  was  predicting  a near 
possibility.  The  idea  of  a flower  pot  for 
a ground,  of  course,  is  absurd;  the  tack 
aerial  is  not  so  contrary  to  the  dictates 
of  good  judgment. 

I have  designed  and  built  a receiving 
instrument  with  which,  by  using  only 
one  vacuum  valve,  I am  able  to  read 
stations  from  a distance  of  600  miles 
and  more,  without  any  aerial  whatso- 
ever ; in  fact,  there  is  nothing  connected 
to  the  aerial  binding  post,  nor  is  there 
an  aerial  within  a mile  of  my  residence. 
All  I use  is  a ground  wire  which  is  con- 
nected to  a small  piece  of  iron  sticking 
in  the  earth. — T.  M.  Daly,  Tennessee. 


Diagram  Showing  the  l <se  of  a Dead-end 
Switch  on  the  Receiving  Set. — The  taps  of  the 
single  blade  switch,  S-4,  are  connected  to  the 
successive  inductance  groups,  L-4,  L-3,  L-2 
and  L-i.  When  suntch  S-4  is  turned  counter 
clockwise  and  has  progressed  so  far  that  all 
turns  of  L-r  are  in  use , segment  S-i  makes 
contact  with  brushes  C and  D,  connecting 
group  L-2  in  the  circuit.  In  the  same  way, 
when  all  the  turns  of  L-2  are  in  the  circuit, 
brushes  E,  F make  contact  with  segment  S-2, 
thereby  cutting  in  group  L-3,  and  so  on  until 
all  the  turns  of  the  winding  arc  included 
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Sacramento  Radio  Club 


The  members  of  the  Sacramento,  Cal.,  Radio  Club 


With  The  Amateurs 


The  Radio  Club,  of  Marlboro,  Mass., 
was  notified  at  a recent  meeting  that  it 
had  been  admitted  to  membership  in  the 
National  Amateur  Wireless  Association. 
Robert  Marshall  was  elected  delegate  to 
the  national  convention.  Walter  Weeks 
read  a paper  on  “Charging  of  Storage 
Batteries.” 


The  Fifth  District  Radio  Club,  at  its 
annual  meeting  at  the  radio  room  in  the 
Y.  M.  C.  A.  building,  in  New  Orleans, 
La.,  re-elected  Robert  B.  Godbolt  presi- 
dent and  Karl  Freubing,  secretary- treas- 
urer. 

Plans  were  discussed  by  members  for 
the  erection  of  a wireless  station.  Mr. 
Godbolt  is  taking  active  interest  in  the 
move  to  make  the  organization's  library 


one  of  the  best  collections  of  wireless 
and  electrical  books  in  the  South. 

The  Sacramento  Radio  Club,  organ- 
ized in  Sacramento,  Cal.,  a little  more 
than  a year  ago,  has  now  reached  a mem- 
bership of  eighty.  Meetings  are  held 
every  Friday  evening  at  eight  o'clock. 
Social  meetings  are  held  every  other  Fri- 
day. The  members  of  the  Club  recently 
held  a banquet  in  their  new  quarters. 

Plans  are  under  way  to  install  a I- 
K.W.  vacuum  valve  amplifier.  With  the 
aid  of  a mimeograph,  bulletins,  call  lists, 
etc.,  are  printed  from  time  to  time. 

The  dues  at  present  are  25  cents  a 
month.  The  initiation  fee  is  25  cents*  All 
communications  should  be  addressed  to 
Ellis  J.  Griffin,  secretary,  2216  Thirty- 
second  street,  Sacramento. 
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The  Twin  City  Radio  Club  was  formed 
at  a meeting  of  wireless  telegraph  op- 
erators at  the  Lewiston  (Me.)  High 
School  recently. 

Officers  elected  were : Honorary  pres- 
ident, Frederick  Pierce;  president,  E.  P. 
McShane;  vice-president,  A.  Pasquale; 
secretary- treasurer,  R.  Anthony. 

The  following  committees  were 
named : 

Library  Committee : L.  Hilton  and  C. 
Gagnon. 

Electrical  Board:  A.  Pasquale  and  L. 
Hunter. 

Advisory  Board : Messrs.  Pierce,  Mc- 
Shane, Pasquale,  Anthony,  Mansfield 
and  Maliar. 

Initiation  Committee : A.  Pasquale  and 
L.  Hunter. 


More  than  sixty  Colorado  Springs, 
Colo.,  High  School  boys  have  enrolled 
for  the  wireless  telegraphy  class  which 
has  been  formed  at  the  school.  A wire- 
less outfit  has  been  installed. 


At  a recent  meeting  of  the  Albany 
(N.  Y.)  Wireless  Club,  a resolution  was 
passed  offering  the  services  of  the  mem- 
bers of  the  organization  to  the  Govern- 
ment in  case  of  war.  The  Club  has  eight 
commercial  operators  among  its  mem- 
bers. Copies  of  the  resolution  have  been 
sent  to  Secretary  of  War  Baker  and 
Governor  Whitman.  The  Club  is  instal- 
ling a wireless  station  on  the  Central  Y. 
M.  C.  A. 


The  wireless  station  of  the  Philadel- 
phia Tumgmeinde  was  closed  recently 
by  officials  of  the  radio  section  of  the 
organization.  This  action  was  taken  to 
do  away  with  any  suspicion  that  the  as- 
sociation’s equipment  was  not  being  used 
in  the  best  interests  of  the  United  States. 


The  alumni  of  St.  Ignatius  College, 
Cleveland,  O.,  gave  a smoker  in  the  col  - 
lege gymnasium  recently  and  presented 
to  the  college  a wireless  telegraph  out- 
fit. 


A radio  club  has  been  organized  at 
the  Jackson  (Mich.)  High  School  under 
the  name  of  the  J.  H.  S.  Radio  Club.. 
The  following  officers  were  elected : 


President,  Lewis  Holland;  vice-presi- 
dent, Harold  Knowles;  secretary,  Barry 
Frost ; treasurer,  Leon  Watts.  The  Club 
has  formed  a class  in  wireless.  Com- 
munications should  be  addressed  to  the 
secretary  at  816  West  Main  street,  Jack- 
son,  Mich. 


The  Plattsburgh  (N.  Y.)  Wireless 
Club  has  been  organized  with  the  follow- 
ing officers : 

President,  C.  W.  Spaulding;  vice- 
president;  W.  J.* Vincent;  secretary  and 
treasurer,  Norman  P.  Mason. 

Meetings  of  the  Club  take  place  on  the 
first  and  third  Fridays  of  each  month, 
due  notice  being  published  in  newspa- 
pers. A course  of  lectures  and  experi- 
ments has  been  planned  and  the  organ- 
ization announces  that  it  will  welcome 
visitors  who  may  be  interested  in  wire- 
less. The  Club  would  like  to  hear  from 
other  wireless  organizations  on  meeting 
nights. 


The  Radio  Club,  of  Antigo  (Wis.)  has 
been  formed.  Its  officers  are  as  follows  : 
President,  Paul  Kavanagh;  vice-presi- 
dent, Morgan  Knott;  secretary,  Frank 
Manthey;  treasurer,  Herbert  C.  Fischer. 

The  Club  has  a home  in  the  First 
National  Bank  Building. 


Amateurs  of  Kansas  City,  Kans.,  have 
formed  the  Kaw  Valley  Radio  Associa- 
tion. The  officers  follow: 

President,  Ralp  Rehm ; vice-president, 
Parker  Wiggin;  secretary,  Harlow  Ep- 
pert;  treasurer,  Joe  Harlan.  All  com- 
munications should  be  sent  to  the  secre- 
tary at  841  State  Avenue,  Kansas  City, 
Kans. 


The  following  message  was  sent  by 
wireless  on  January  26,  by  the  Rochester 
(N.  Y.)  Chamber  of  Commerce  to  the 
Chamber  of  Commerce,  of  Scranton, 
Pa.: 

‘To  the  Stranton  Chamber  of  Com- 
merce : The  Rochester  Chamber  of 

Commerce  sends  greetings  to  the  Scran- 
ton chamber  and  extends  its  best  wishes 
for  the  ensuing  year: 

“Harper  Sibley,  president  of  Roches- 
ter chamber.” 
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From  his  key  in  the  parish  house  of 
St.  Paul's  Episcopal  Church,  the  meeting 
place  of  the  St.  Paul  Amateur  Radio 
Association,  Curtis  Swanton  started  the 
message  on  its  way.  The  members  of 
the  Association  who  arranged  the  feat 
were  present  to  witness  the  sending. 

Howard  Alexander  received  the  mes- 
sage at  his  station,  SRL,  No.  34  Asbury 
street,  Rochester,  and  relayed  it  to  the 
station  at  435  Park  Avenue,  8UC,  owned 
by  Willis  Brockett  and  Abe  Frankel. 
Cyril  Staud,  secretary  of  the  Rochester 
Wireless  Club  received  the  message  at 
his  station,  SOZ,  in  Rutgers  street  and 
sent  it  out  of  the  city. 

Laurens  Taylor,  of  Geneva,  was  the 
first  out-of-the-city  operator  to  whom 
the  message  was  sent.  His  call  is 
8AJE.  Taylor  sent  the  message  in  turn 
to  Ithaca,  where  it  was  received  by  Per- 
kins Coville,  at  station  8XU,  and  Robert 
Brown,  at  Cornell  University.  Dr.  H.  E. 
Fitch  then  received  it  at  his  station  in 
Elmira  and  relayed  it  to  L.  Bush,  sec- 
ietary  of  the  Binghamton  Progressive 
Radio  Association. 

Bush  sent  the  message  direct  to  Roy 
C.  Ehrhardt,  820  Monroe  Avenue,  Scran- 
ton, who  delivered  it  to  the  Scranton 
Chamber  of  Commerce.  Ehrhardt  im- 
mediately replied  through  the  same  sta- 
tions. 


A book  containing  much  useful  infor- 
mation has  been  issued  to  the  members 
of  the  Southern  Tie**  Radio  Association 
(of  New  York  State).  Included  in  the 
contents  are  a list  of  the  stations  of  the 
members  of  the  Association  and  the  call 
letters;  the  power  output  of  the  sending 
stations  and  hours  of  listening  in.  The 
book  also  contains  information  about' 
how  the  Arlington  station  transmits 
weather  reports  in  code  form. 


More  than  200  amateur  wireless  op- 
erators in  the  New  Jersey  counties  im- 
mediately adjacent  to  Philadelphia  are  at 
the  command  of  the  Federal  Government 
in  the  event  of  war.  These  stations  are 
under  the,  supervision  of  the  South  Jer- 
sey Radio  Association,  of  which  C.  Wal- 
do Batchelor,  of  Collingswood,  is  presi- 
dent. The  Association  was  formed  by 
a group  of  boys  and  young  men  last  June. 


At  that  time  there  were  only  sixteen 
members  all  in  Camden  County.  The 
Association  has  grown  until  it  takes 
in  all  of  Camden,  Gloucester,  Burlington, 
Ocean,  Cumberland  and  Cape  May  coun- 
ties and  part  of  Salem  County.  The 
membership  is  more  than  200. 

Most  of  the  operators  are  from  sixteen 
to  twenty  years  of  age.  They  are  carry- 
ing on  a continuous  round  of  lectures 
and  research  work  to  increase  their  pro- 
ficiency. 


Robert  B.  Godbold,  was  re-elected 
president  of  the  Fifth  District  Radio 
Club  at  a meeting  of  the  organization 
held  in  the  class  room  of  the  Y.  M.  C.  A. 
Radio  School,  815  St.  Charles  Street, 
New  Orleans,  La.,  recently. 

Mr.  Godbold  has  done  much  for  the 
promotion  of  experimental  wireless  work 
in  the  South  and  is  now  taking  active 
interest  in  the  Club's  modern  radio  sta- 
tion. Plans  for  the  wireless  equipment 
of  the  Club’s  station  was  formulated  at  a 
meeting  of  the  organization. 

Karl  Fruebing  was  installed  in  the  of  - 
fice of  secretary-treasurer.  Members  of 
the  club  are  now  working  to  make  the 
organization's  library  one  of  the  best  col- 
lnctions  of  wireless  and  electrical  books 
south  of  the  Mason  and  Dixon  line. 


The  Baltimore  (Md.)  Radio  Associa- 
tion, which  is  composed  of  amateur  wire- 
less experimenters,  has  offered  its  ser- 
vices to  the  Government  in  case  of  need. 
The  members  of  the  Association  met  at 
their  headquarters,  22  St.  Paul  Street,  re- 
cently and  passed  a resolution  which 
called  upon  Charles  E.  King,  secretary 
of  the  Association,  to  offer  their  services 
to  the  Government.  Mr.  King  sent  the 
following  telegram  to  President  Wilson 
and  Secretary  of  the  Navy  Daniels: 
“The  Baltimore  Radio  Association,  rep- 
resenting fifty  amateur  radio  operators, 
offers  its  unqualified  services  to  the  Gov- 
ernment in  its  hour  of  need." 

Secretary  King  pointed  out  that  the 
services  of  the  operators  in  Baltimore 
could  be  put  to  excellent  advantage  dur- 
ing war,  as  many  of  the  wireless  stations 
in  that  city  arc  high-powered. 
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The  Boy  of  Promise  Who  Became 
a Knight  of  the  Key 

A Narrative  with  a Moral 
By  Robert  Kennedy 


ONCE  upon  a time.  In  a 
Small  Town.  And  not  so 
awful  long  ago.  Was  born  a 
Boy  of  Much  Promise.  As  a babe 
he  could  tell  Soap  from  Candy  at 
a glance.  At  two  he  could  stick 
pins  with  deadly  precision.  In 
the  Cat,  his  Father’s  Leg  or 
Brother’s  Balloon.  At  Jive  he 
was  the  terror  of  his  family.  He 
Inspired  Disrespect.  A dish-cloth 
in  the  soup.  Molasses  on  the  dog. 
Tacks  on  the  chairs.  Verily,  he 
had  much  to  his  credit  as  a Bud- 
ding Genius. 

At  ten  Electricity  gripped  him. 
In  its  Power.  Then,  indeed,  did 
the  neighbors  wax  indignant. 
The  Talented  Youth  Boy  in- 
dulged his  fancy.  Shocking  their 
pets,  Animal  and  Human.  Elec- 
trifying Gate  Latches.  Yeah, 
even  did  his  Sister  admit  him 
clever.  One  day  her  Curling  Iron. 
Developed  a Kick  like  a mule. 
Thence  on  he  was  Fresh. 

Thus  toiled  this  Marvelous 
Youth.  Borne  down  and  Ridi- 
culed on  all  sides.  He  Hit  Back 
at  them.  Verily,  he  struggled 
thru  their  laughter.  His  wood- 
shed laboratory  became  a Won- 
drous Place.  All  the  powers  of 
the  Black  Art  had  be  chained.  He 
knew  when  the  Bell  Rang.  When 
the  Gate  Opened.  He  heard  the 
soft,  sweet  nothings  uttered  in  the 
parlor  between  Seven  and  Eleven — 
twice  a week.  Yeah,  and  all  these 
he  accomplished  against  Heavy 
Odds. 

Verily,  his  wireless  station  was 
a Marvel.  A Barbed  wire  aerial 
prevented  the  Escape  of  Mes- 
sages. His  lightning  switch,  a gi- 


gantic Gate  Hinge.  His  trans- 
former. Hand  made.  Had  an  ef- 
ficiency of  23.7%,  or  so  he  Cal- 
culated. 

Yeah,  and  well  did  the  town 
know  when  he  Sent.  The  Lights 
Winked  in  the  whole  community 
when  he  adjusted  for  a 2 K.W.  to 
send  one  and  one-half  miles. 

Then  honor  of  honors.  He  met 
a Girl.  He  grew  Sentimental 
about  her.  Wrote  poetry.  Tossed 
his  long  hair,  while  reading  it  to 
her  on  bended  knee.  Verily,  he 
was  Degenerating.  Finally,  the 
minx  cast  him  aside  for  a Johnny 
with  a Roll.  Would  he  Despair0 
NO.  He  would  rise  to  fame  as  a 
poet.  And  make  her  eyes  Pop  Out 
with  envy  and  jealousy  when  he 
brought  his  Wife  to  tQwn. 

Sad,  indeed ! Long  hair  indi- 
cates not  the  Master  Pen.  Fail- 
ure stared  him  in  the.  face.  Was 
he  beaten?  He  must  make  her 
Look  Up  to  him.  But  How?  Ah, 
a thought!  (Chain  It!  Stage 
whisper.)  He  would  be  a Hero. 
A Knight  of  the  Key.  Have  his 
Photo  in  every  paper  in  the  coun- 
try . Eureka ! And  Excelsior ! He 
Had  It. 

Later  he  entereth  the  Radio 
School.  His  Trials  were  many. 
His  code  was  Dilapidated  and 
Threadbare.  The  Mystery  Boxes 
(tuners)  puzzled  him  not  a little. 
Yet.  true  to  his  ideals,  he  Suc- 
ceeded. 

All  honor  to  him.  He  is  now 
Second  Operator  on  the  s.s.  Snail. 
Flagship  of  the  Peruvian  Navy. 

MORAL : When  in  doubt,  be  an 
Operator. 
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*A  Convenient  Method  of  Calcula- 
ting Inductance  of  Coils 

By  Hugh  A.  Brown,  Instructor  of  Engineering, 

University  of  Arkansas 


THE  busy  experimenter  and  radio 
Engineer  must  view  with  dismay 
some  of  tKe  intricate  precision  formulas 
for  calculating  the  inductance  of  air 
cored  coils.  It  is  the  purpose  of  this 
article  first  to  give  a method,  which  is 
not  only  short,  but  also  will  give  results 
accurate  within  3.5  or  4 per  cent.,  and 
second,  to  show  how  to  obtain  a coil 
having  the  maximum  inductance  within 
the  minimum  length  of  wire. 

Figure  1 shows  longitudinal  sections 
of  various  coil  shapes,  the  constant  for 
each  shape  being  calculated  from  the  uni- 
versal formula  derived  by  Professor 
Morgan  Brooks,  which  is  accurate  with- 
in 3 per  cent,  for  any  shape  of  coil,  long 
or  short,  thick  or  thin,  wide  or  narrow, 
assuming  that  the  spacing  between  the 
wires  is  small,  i.  e.,  spacing  for  D.  C.  C. 
wires,  or  eVen  fhin  rubber  for  the  larger 
sizes.  Professor  Brooks  points  out  that 
it  is  almost  impossible  to  duplicate  a coil 
already  constructed  and  have  it  check 
within  less  than  3 per  cent,  in  inductance. 
The  method  of  this  article  is  as  follows : 
To  find  the  inductance  of  a coil  of  given 
proportions,  it  is  only  necessary  to  se- 
lect the  diagram  in  Figures  1,  2 or  3, 
whose  proportions  are  nearest  that  of 
the  coil  in  question,  and  using  the  con- 
stant K given  with  the  diagram,  substi- 
tute in  the  formula, 

L = — henries  or^  — milli-henries 

AKd*Na  Kd’Nl 

io#  1 ^ ioB  1 

where  d is  the  radius  of  the  coil  in 
inches,  N is  the  number  of  turns  and  1 
is  the  axial  length  of  the  coil  in  inches. 
Take  as  an  example  the  following  coil: 
axial  length  1 is  2 inches,  inside  diam- 
eter d is  6.8  inches  and  it  contains  2,000 
turns  of  a certain  size  wire.  This  coil 
corresponds  in  proportions  to  the  first 
diagram  in  Figure  1,  for  which  K = 


.97.  Substituting  in  the  formula, 

•97  X (6.8) a X (2000)1 

L = = .896  henries 

io"  X 2 

It  makes  no  difference  whether  the 


coil  to  be  calculated  is  much  larger  or 
much  smaller  than  that  shown  in  the 
figure ; as  long  as  the  proportions  are  the 
same  the  constant  can  be  used.  Figure  2 
shows  coils  of  the  average  variometer, 
loose  coupler  and  theoretical  long  sole- 
noid, and  the  constant  for  each.  In  the 
heterodyne  receiving  circuits  large  va- 
riable inductances  are  required  for  the 
long  wave-lengths,  and  there  is  a certain 
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shape  of  coil  which  will  give  the  maxi- 
mum inductance  with  the  minimum 
length  of  wire,  as  can  be  seen  by  exam- 
ining the  figures.  Professor  Brooks  has 
deduced  the  maximum  shape  to  be  that 
of  Figure  3.  Take  a coil  having  the  di- 
mensions of  that  in  Figure  3,  which  are 


Fig.  2 


in  inches.  If  this  size  and  shape  coil 
were  wound  with  No.  24  D.  C.  C.  wire, 
it  would  have  an  inductance  of  from  65 
to  135  milli-henries,  depending  on  how 
closely  and  evenly  it  were  wound.  Tak- 
ing an  average  value  of  1,000  turns  per 
square  inch  gives  1 x 1.2  x 1,000  = 
1,200  turns  and  using  the  formula  and 


Fig . 3 


K as  given  for  this  shape,  L = 89  milli- 
henries. The  inductance  varies  with  the 
number  of  layers,  counting  from  the  in- 
side outward  as  shown  in  Figure  4;  and 


if  it  is  desired  to  use  a twelve-point 
switch,  so  as  to  vary  the  inductance  in 
twelve  equal  steps,  the  first  tap  (con- 
necting to  the  first  switch  point),  should 
be  made  after  30  per  cent,  of  the  total 
number  of  layers  are  put  on.  This  cor- 
responds to  1/12  or  8 1/3  per  cent, 
of  the  total  inductance  as  read  from  the 
curve. 

In  winding  this  coil  it  is  well  to  leave 
a radial  slit  inch  wide  in  one  of  the 
sides  of  the  spool  or  form  to  facilitate 
counting  the  number  of  layers  and  mak- 
ing the  tap  connections.  After  winding 


on  wire  to  give  about  inch  thickness, 
one  can  easily  estimate  the  total  number 
of  turns  he  will  have  by  counting  the 
number  of  layers  and  turns  per  layer. 
The  location  of  the  remaining  eleven  taps 
can  be  found  in,  the  same  way  as  for  the 
first.  This  is  an  excellent  loading  coil 
to  put  in  series  with  the  antenna,  as  the 
total  resistance  will  be  only  twenty-five 
or  thirty  ohms.  The  author  has  found 
that  for  the  best  results,  pieces  of  1/32" 
cardboard  should  be  used  to  divide  the 
coil  into  four  parts.  Each  part  will  be  *4 
of  an  inch  thick,  and  the  outside  diameter 
of  the  coil  will  be  4V4  inches.  This  will 
not  change  the  calculated  results  very 
much.  If  silk  covered  wire  is  used,  more 
turns  can  be  gotten  on  this  size  and  the 
inductance  will  be  considerably  larger. 
Thus,  we  have  a 12,000  to  17,000  meter 
loading  coil  that  is  only  1.2  inches  long, 
and  4 inches  in  diameter. 

For  the  inductance  coils  in  the  grid 
and  plate  circuits  of  the  heterodyne  re- 
ceiver, much  smaller  wire  may  be  used 
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with  little  reduction  in  efficiency.  Tak- 
ing No.  30  D.  S.  C.  wire  and  a coil  of 
the  proportions  of  Figure  3 whose  di- 
ameter is  1. 16  inches,  outside  diameter 
2.32  inches  and  axial  length  .7  inch,  the 
total  inductance  will  be  115  milli-henries 
with  800  feet  of  wire  or  pound.  The 
location  of  the  taps  may  also  be  found 
from  Figure  4. 

' In  order  to  show  how  economical  this* 
shape  of  coil  is:  If  1,500  turns  (about 
1,200  feet)  of  No.  22  D.  C.  C.  wire  can 
be  wound  on  the  coil  of  Figure  3,  the 
inductance  will  be  133  milli-henries,  and 
if  this  same  length  of  wire  be  wound  in 
the  form  of  the  long  solenoid  of  Figure 
2,  the  inductance  will  be  only  16  milli- 
henries. 

Another  loading  coil  that  is  easier  to 
wind  than  the  abpve  is  of  the  shape 
shown  in  Figure  1,  for  which  K ==  is 
1.82.  If  the«  inside  diameter  is  3.75  inch- 
es, the  axial  length  is  3.(34  inches,  and 
wound  with  ten  layers  of  No.  24  D.  S.  C. 
wire,  the  inductance  will  be  140  milli- 
henries. A tap  is  made  after  each  layer 
is  completed,  making  ten  taps.  One  layer 
of  cardboard  should  be  wrapped  around 
the  coil  after  five  layers  have  been  wound 
on  to  divide  the  coil  into  two  parts.  The 
next  shape  in  Figure  1,  for  which  K is 
1.97,  is  a good  one  to  use  if  the  wire  is 
small,  and  the  inside  diameter  should  be 
about  four  inches. 

Although  the  constants  do  not  hold  for 
coils  of  large  spacing  between  wires,  such 
as  in  the  spiral  or  helices  in  the  radio 
transmitter,  the  comparative  merits  of 
the  helix  (coil  for  K = 1.82),  and  flat 
spiral  (coil  for  K = .42,  but  smaller  in- 
side diameter),  can  be  worked  out.  The 
author  made  some  calculations  and 
found  that  for  the  same  length  and  size 
of  wire,  the  inductance  of  the  spiral  is 
about  10  per  cent,  lower  than  for  the 
helical  form,  the  outside  diameter  of  the 
spiral  is  twice  that  of  the  helix,  and  the 
axial  length  of  the  helix  is  about  10 
times  that  of  the  spiral.  Therefore,  for 
stations  of  small  capacity  and  short 
wave-length,  the  “pancake”  oscillation 
transformer  is  probably  the  better,  while 
for  the  station  of  long  wave-length  the 
helical  form  is  better.  The  coil  sheaves 
and  constants  for  the  cylindrical  or  hel- 
ix types  ought  to  aid  the  radio  engineer 
in  calculating  the  large  loading  coils  used 


in  the  transmitters  of  the  arc  stations, 
as  the  voltages  are  not  high  and  the  wire 
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may  be  covered  and  closely  wound. 

Mutual  inductance  is  a maximum 
when  two  flat  coils  placed  together  form 
the  shape  of  Figure  3,  or,  if  the  coils  arc 
concentric,  when  both  together  form  a 
short  thick  tube  whose  thickness  is  one- 
half  its  length.  These  are  the  most  effec- 
tive shapes  for  the  primary  and  secon- 
dary of  a transformer. 

For  those  who  may  be  interested  in 
Professor  Brooks'  universal  formula,  it 
is  as  follows 

ft. 

.366  X ( )2  X F'  X F" 

1,000 

L = 

b + c+R 
10b  + 1 2c  + 2R 

F'  = 

10b  + 10c  -f  14R 

14R 

F"  = .5  log10  (100  + 

2b  -f-  3c 

L is  inductance  in  henries,  ft.  is  num- 
be'r  of  feet  of  wire  in  the  coil,  b is  axial 
length  of  the  coil  in  inches,  c is  the  ra- 
dial thickness  of  the  coil  in  inches,  and 
R is  the  outside  radius  of  the  coil  in 
inches. 


The  radio  station  at  the  State  Uni- 
versity of  Iowa  will  send  QST  on  Tues- 
day, Thursday  and  Saturday  nights  at 
ten  minutes  after  eight  o’clock  (Central 
time,).  On  Tuesdays  and  Thursdays  the 
message  will  consist  of  a short  radio  les- 
son, while  on  Saturday  it  will  be  com- 
posed of  university  news. 
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Queries  Answered 

Answers  will  be  given  in  this  department  to  questions  of  subscribers,  covering  the  full 
range  of  wireless  subjects,  but  only  those  which  relate  to  {he  technical  phases  of  the  art  and 
which  are  of  general  interest  to  readers  will  be  published  here.  The  subscriber’s  name  and 
address  must  be  given  in  all  letters  and  only  one  side  of  the  paper  written  on;  where 
diagrams  are  necessary  they  must  be  on  a separate  sheet  and  drawn  with  India  ink.  Not 
more  than  five  questions  of  one  reader  can  be  answered  in  the  same  issue.  To  receive  at- 
tention these  rules  must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 


E.  O.  S.,  Dorchester,  Mass.,  inquires: 

Ques. — (i)  What  changes  in  the  size  of  the 
coils  described  on  page  92  of  the  book,  “How 
to  Conduct  a Radio  Club,”  would  have  to  be 
made  in  order  that  this  receiving  set  may  have 
a range  of  25,000  meters? 

Ans. — (1)  If  the  inductance  of  these  cir- 
cuits is  increased  by  four,  the  possible  wave- 
length adjustment  will  be  increased  by  V 4 or 
2,  that  is  to  say,  the  receiving  coils  would 
respond  to  wave-lengths  of  20,000  meters  if 
the  coils  are  made  four  times  their  present 
dimensions.  Please  keep  in  mind,  however, 
that  after  you  have  constructed  a receiver  of 
this  range  of  adjustment,  it  would  be  of  no 
use  whatsoever  as  there  are  no  stations  in  the 
world  with  which  we  are  familiar  that  oper- 
ate at  wave-length  near  the  value  of  25,000 
meters. 

Ques. — (2)  If  the  coils  of  the  beat  receiver 
referred  to  in  the  book,  “How  to  Conduct  a 
Radio  Club,”  were  fitted  with  dead  end 
switches,  would  it  be  possible  to  receive  4,- 
000  meter  waves? 

Ans. — (2)  If  the  loading  coils  of  the  prim- 
ary and  secondary  circuits  were  cut  out,  the 
tuner  would  easily  respond  to  4,000  meters. 

Ques. — (3)  How  should  taps  be  taken  off 
these  coils? 

Ans. — (3)  The  more  taps,  the  finer  the  ad- 
justment; consequently,  it  is  up  to  the  builder 
to  decide  how  many  taps  he  would  like  to 
have. 

* * * 

J.  G.,  Invercargill,  New  Zealand : 

The  diagram  of  connections  attached  to 
your  query  is  a type  of  regenerative  vacuum 
valve  circuit.  Although  recommended  for  its 
simplicity,  the  circuit  will  i\ot  give  the  re- 
sults of  the  more  complicated  Armstrong  type 
of  circuit.  An  explanation  of  the  Armstrong 
Regenerative  circuits  appear  in  the  Septem- 
ber, 1915,  issue  of  the  proceedings  of  the  In- 
stitute of  Radio  Engineers. 

* * * 

B.  M.  J.,  St.  Raymond : 

A complete  description  of  the  Goldschmitt 
tone  wheel  appears  in  the  December,  1916, 
isue  of  the  Monthly  Service  Bulletin  of  the 
National  Amateur  Wireless  Association.  The 
tikker  is  a circuit  interrupter  which  takes  the 


place  in  the  ordinary  receiving  circuit  of  the 
crystal  detector.  The  tikker  may  be  some 
form  of  commutator  interrupter  which  will 
interrupt  the  receiving  circuit  at  rates  vary- 
ing from  300  to  600  times  per  second.  A 
popular  form  of  tikker  is  the  so-called  slip- 
ping contact  detector  which  consists  of  a 
polished  wheel  with  a groove  in  which  rests 
a light  contact  wire.  This  wheel  is  rotated 
approximately  1,800  revolutions  per  minute 
and  will  give  a hissing  note  in  the  telephone 
when  receiving  from  undamped  wave  stations. 
* * * 

A.  B.  R.,  Kansas  City,  Mo.,  inquires: 

Ques. — (1)  What  is  meant  by  a regenera- 
tive vacuum  valve  detector  circuit? 

Ans. — (1)  A regenerative  receiver  is  one 
where  either  the  current  of  radio  frequency 
or  audio  frequency  of  the  local  telephone  cir- 
cuit is  repeated  back  to  the  grid  circuit  and 
again  amplified.  It  has  been  shown  by  Arm- 
strong and  others  that  the  vacuum  valve  de- 
tector will  repeat  the  oscillations  of  radio  fre- 
quency into  the  local  telephone  circuit  under 
suitable  conditions.  These  oscillations,  in 
turn,  may  be  coupled  back  to  the  grid  circuit 
and  reinforced,  by  the  well  known  relaying  ac- 
tion of  the-  valve. 

* * * 

V.  C.  M.  C.  I.,  Tampa,  Fla.,  inquires: 

Ques. — (1)  How  can  I make  the  trans- 
former described  on  page  220  of  the  Decem- 
ber, 1916,  issue  of  The  Wireless  Age  give  a 
secondary  voltage  of  5,000  volts  for  use  with 
a rotary  quenched  gap? 

Ans. — (1)  Use  six  secondary  sections  of  the 
size  mentioned  instead  of  ten. 

Ques. — (2)  Please  publish  a diagram  of  con- 
nections for  a tuner  and  receiving  set,  using 
an  anchor  spark  gap  instead  of  an  aerial 
change-over  switch. 

Ans. — (2)  A diagram  of  connections  is  not 
necessary.  The  anchor  gap  should  be  ex- 
ceedingly short  and  should  be  connected  in 
series  with  the  earth  lead  of  the  transmitter. 
Two  leads  should  be  extended  from  eithey 
side  of  the  gap  to  the  terminals  of  a primary 
winding  of  a receiving  transformer.  The  cir- 
cuit to  the  primary  winding  may  be  broken  by 
a small  two-blade  switch,  or,  if  the  gap  is 
kept  very  short,  the  primary  need  not  be 
disconnected. 


517 


Digitized  by  Google 


V, 

518 


April,  1917 


THE  WIRELESS  AGE 


Ques.— (3)  Where  can  I secure  a diagram 
of  a regenerative  circuit  for  waves  up  to 
600  meters,  giving  the  size  of  the  coils,  the 
wire,  etc.?  . 

Ans.— (3)  This  diagram  appeared  in  the 
December,  1916,  issue  of  the  Monthly  Ser- 
vice Bulletin  of  the  National  Amateur  Wire- 
less Association.  ... 

A complete  course  in  radio  engineering  is 
given  at  the  College  of  the  City  of  New  York. 
Further  particulars  can  be  obtained  from  Dr. 
Alfred  N.  Goldsmith,  Ph.  D.  director  in 
charge,  or  from  the  dean  of  the  College, 

Carleton  D.  Brownson. 

* * * 

L.  L.,  Bay  City,  Miyh.,  inquires: 

Ques. — (1)  How  far  apart  should  the  wires 
be  placed  on|  an  aerial  which  has  a mean 
height  of  70  ^feet  and  a flat  top  length  of 
60  feet?  The  lead-in  is  to  be  taken  from  the 
center  of  the  flat  top. 

Ans.— (1)  No  advantage  is  derived  from 
spacing  the  wires  more  than  2l/2  or  3 feet. 

Ques. — (2)  Approximately,  what  would  be 
the  wave-length  of  this  aerial  if  the  lead-in 
were  80  feet  ih  length? 

Ans. — (2)  Approximately  125  meters. 

Ques. — (3)  Please  give  the  dimensions  for 
the  loading  coils  of  an  18,000-meter  tuner  used 
in  connection  with  a coupler  which  ordinarily 
tunes  to  wave-lengths  of  600  meters. 

Ans. — (3)  Generally  speaking,  a 600-meter 
coupler  has  insufficient  values  of  mutual  in- 
ductance for  efficiency  with  the  longer  waves. 
Before  you  begin  the  construction  of  a coupler 
of  this  type,  you  should  take  into  considera- 
tion that  there  are  no  stations  that  operate 
at  wave-lengths  of  18,000  meters.  A tuner 
having  a range  above  12,000  meters  is  useless. 

The  receiving  set  described  in  the  second  re- 
vised edition  of  “How  to  Conduct  a Radio 
Club”  will  be  adjustable  to  10,000  meters  and 
if  the  length  of  all  coils  is  doubled,  the  tuner 
will  respond  to  about  15,000  meters. 

* * * 

C.  A.  S.,  Salqm,  Mass.: 

It  is  not  advisable  to  wind  the  loading  coil 
in  the  antenna  system  with  No.  28  wire.  No. 
24  wire  is  preferrable.  Regarding  the  long 
distance  receiving  apparatus  for  response  to 
waves  of  6,000  meters  upwards;  you  should 
construct  apparatus  like  that  described  in  the 
second  revised  edition  of  “How  to  Conduct  a 
Radio  Club.”  The  tuning  coil  you  mention, 
which  is  11  inches  in  length,  2Y2  inches  in 
diameter,  wound  with  No.  24  wire,  will  re- 
spond to  waves  up  to  2,000  meters.  You 
should  have  no  difficulty  in  hearing  WCC 
with  this  apparatus. 

* * * 

C.  C.  H.,  Pennsylvania: 

The  third  revised  edition  of  the  book,  “How 
to  Conduct  a Radio  Club,”  which  is  now  on 
the  press,  will  contain  a number  of  circuit 
diagrams  suitable  for  your  long  distance  re- 
ceiving set.  The  second  revised  edition  of 
this  publication  contains  a diagram  for  a 
“beat”  receiver  which  you  would  do  well  to 
duplicate. 


C.  L.  W.,  Colima,  Mich.: 

If  your  apparatus  will  respond  to  the  time 
signals  of  Arlington  during  the  daylight  hours, 
you  should  have  no  difficulty  in  receiving  them 
at  night.  Perhaps  you  have  listened  in  at  the 
wrong  time.  The  night  signals  are  sent  out 
at  ten  o’clock  at  night.  Eastern  Standard 
Time.  The  apparatus  you  describe  is  well 
designed  and  cannot  be  improved  upon. 


H.  O.  H.,  Detroit,  Mich: 

You  are  quite  right  in  believing  that  the 
capacity  of  the  condenser  in  thfe  closed  oscu- 
lation circuit  of  a transmitter  must  vary  sor^" 
what  with  the  speed  of  the  rotary  gap.  No 
definite  rule,  however,  can  be  laid  down  tor 
the  design  of  the  rotary  disc  as  it  will  depend 
a great  deal  upon  the  operating  characteristic 
of  the  transformer.  When  a condenser  is 
charged  by  a 60  cycle  alternating  current,  there 
is  generally  no  advantage  in  constructing  -a 
rotary  spark  gap  to  give  more  than  300  or  400 
sparks  a second.  By  special  design,  these 
gaps  and  transformers  can  be  constructed  to 
give  1,000  sparks  a second,  but  this  does  not 
apply  to  the  usual  amateur  outfit.  It  makes 
no  difference  whether  the  disc  is  run  at  a 
high  speed  with  a few  number  of  points  or 
at  low  speed  with  a great  number  of  points. 
In  either  case  the  interruptions  per  second 
will  be  the  same.  Furthermore,  the  spacing  of 
the  electrodes  on'  the  disc  is  immaterial  pro- 
vided they  are  not  so  close  as  to  permit  the 
spark  to  discharge  to  two  electrodes  at  one 
time. 

With  the  average  amateur  set,  the  correct 
value  of  condenser  capacity  and  the  speed  of 
the  disc  are  best  found  by  experiment.  In 
any  event,  a capacity  of  less  than  .01  micro- 
farad must  be  employed.  The  adjustment  for 
maximum  should  be  gone  about  in  the  follow- 
ing manner : The  open  and  closed  oscillation 

circuits  should  be  carefully  tuned  with  a wave- 
meter  or  hot  wire  ammeter  and  the  speed  of 
the  rotary  disc  adjusted  until  the  maximum 
value  of  antenna  current  is  obtained,  taking 
care  that  the  pitch  of  the  spark  note  is  not 
sacrificed  thereby.  Experiment  reveals  that 
the  average  amateur  non-synch ronous  rotary 
spark  gap  will  give  better  signals  at  the  dis- 
tant receiving  station  when  revolved  at  such 
speed  as  to  give  200  to  240  breaks  a second. 

Regarding  the  sounds  issuing  from  vour 
aerial:  These  are  undoubtedly  brush  dis- 
charge and  are  due,  of  course,  to  excessive 
voltages.  The  remedy  is  to  employ  a looser 
coupling  at  the  oscillation  transformer. 

* * * 


A.  W.,  Sylvan  Grove,  Kas.,  inquires: 

Ques. — (1)  Would  a lightning  rod  or  tele- 
phone or  electric  light  wires  interfere  with 
the  reception  of  wireless  waves  on  an  indoor 
aerial  ? 

Ans. — (1)  These  conductors  would  absorb 
part  of  the  energy  from  the  passing  wave, 
but  they  will  not  wholly  prevent  the  recep- 
tion of  signals.  In  fact  in  certain  cases  a 
certain  amount  of  energy  picked  up  by  the 
telephone  or  nearby  wires  may  be  re-radiated 
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into  your  receiving  aerial,  resulting  in  in- 
creased strength  of  signals. 

* * * 

H.  N.  M.,  Covington,  Tenn.,  inquires: 

Ques. — (i)  In  what  edition  of  the  book, 
“How  to  Conduct  a Radio  Chib,”  does  the 
formula  for  the  calculation  of  inductance 
mentioned  in  a recent  article  in  Tut  Wire- 
less Age,  appear? 

Ans. — (i)  In  the  second  revised  edition, 
also  in  the  third  edition  which  is  now  on  the 
press. 

Ques. — (2)  I have  heard  that  a wireless 
telephone  set  can  be  made  from  an  ordinary 
Yi  K.  W.  transmitting  set.  How  is  this  accom- 
plished ? 

Ans. — (2)  The  spark  gap  is  connected  di- 
rectly to  the  secondary  winding  of  the  trans- 
former and  the  terminals  of  the  gap  con- 
nected in  series  with  the  antenna.  A micro- 
phone transmitter  is  connected  in  series  with 
the  earth  lead.  When  the  spark  discharges 
across  the  gap,  owing  to  the  small  capacity 
of  the  antenna,  an  arc  will  result,  that  is  to 
say,  the  antenna  will  discharge  at  an  extreme- 
ly high  spark  frequency,  at  a rate  sufficient 
to  permit  the  modulations  of  the  human  voice 
to  be  transmitted.  The  amplitude  of  the  os- 
cillations in  the  antenna  circuit  varied  by 
speaking  into  the  microphone  and  correspond- 
ing variation  of  the  received  current  takes 
place  at  the  receiver. 

* * * 

G.  C.  H.,  Fort  Stockton,  Tex.,  inquires: 

Ques. — (1)  Referring  to  your  reply  to  the 
query  of  R.  A.  Danville,  Pa.,  appearing  on 
page  366  of  the  February,  1917,  issue  of  The 
The  Wireless  Age:  Is  there  any  method  of 
eliminating  this  sort  of  interference  at  the 
receiving  station  such  as  by  the  connection 
of  a fixed  condenser  in  series  with  the  power 
wires  to  the  ground?  Is  shunting  the  “leak” 
in  the  power  circuit  the  only  way  to  get  rid 
of  this  interference? 

Ans. — (1)  The  only  method  that  we  know 
of  is  to  stop  the  leak  in  the  power  circuit. 

* * * 

W.  M.,  Springdale,  Ark.: 

There  is  no  better  way  to  determine  the 
range  of  your  receiving  apparatus  than  by 
learning  the  Continental  Telegraph  Code  and 
listening  to  stations  which  are  in  operation. 
After  you  have  obtained  the  call  letters  of 
the  station,  refer  to  the  Government  Call  List 
and  then  measure  the  distance  off  on  a map 
and  you  will  have  the  range  of  your  appa- 
ratus. 

* * * 

A.  S.  R.,  Wisconsin: 

We  know  of  no  method  by  which  you 
can  eliminate  the  interference  caused  by  the 
sparking  of  the  trolley  wires.  The  fluctua- 
tion of  the  current  in  the  trolley  wires  either 
acts  upon  your  aerial,  by  ordinary  induction 
or  the  spark  at  the  trolley  wheel  sets  up  a 
highly  damped  wave  which  will  set  your  re- 
ceiving aerial  into  excitation  regardless  of 
the  wave-length  to  which  it  is  adjusted. 

In  the  second  revised  edition  of  the  book, 


“How  to  Conduct  a Radio  Club,”  a balancing 
out  aerial  which  may  assist  in  eliminating 
this  interference  is  described.  In  some  cases 
this  apparatus  has  proven  satisfactory  while 
in  other  cases  it  has  been  only  partly  effec- 
tive. 

* * * 

F.  A.  T.,  Fort  Stanton,  New  Mexico,  in- 
quires : 

Ques.— (1)  Will  you  be  kind  enough  to 
state  the  probable  wave-length  of  an  aerial, 
the  flat  top  portion  of  which  is  250  feet  in 
length  with  an  average  height  of  75  feet  and 
the  lead-in  90  feet  in  length. 

Ans.— (1)  The  fundamental  wave-length  of 
this  aerial  is  approximately  500  meters. 

Ques. — (2)  Could  a series  condenser  be 
used  for  the  reception  of  200-meter  waves, 
and  if  so  what  should  be  the  capacity? 

Ans. — (2)  The  aerial  is  by  far  too  large 
for  the  reception  of  200-meter  signals  even 
with  a series  condenser.  The  flat  top  portion 
should  be  reduced  to  a wave-length  of  ap- 
proximately \go  to  nojeet  for  the  reception 
of  200-meter  signals. 

* * * 

H.  V.  H.,  Kansas  City,  Mo.,  inquires: 

Ques. — (1)  Please  state  the  wave-length, 
inductance  and  capacity  of  a T aerial,  42  feet 
in  length,  with  an  average  height  of  5254 
feet.  It  consists  of  four  No.  14  copper  wires, 
spaced  2 feet  apart. 

Ans. — (1)  The  natural  wave-length  of  this 
aerial  is  about  112  meters,  the  capacity  ap- 
proximately .0002  microfarad,  and  the  in- 
ductance about  15,000  centimeters. 

Ques. — (2)  Would  you  advise  changing  thfs 
to  an  inverted  L aerial  for  transmitting? 

Ans. — (2)  The  L aerial  would  require  less 
inductance  to  radiate  the  wave  of  200  meters 
and  the  resistance  of  the  antenna  circuit 
would  thereby  be  reduced. 

Ques. — (3)  What  is  the  possible  wave- 
length adjustment  of  a receiving  coupler  the 
primary  of  which  is  7Y2  inches  in  length,  5 
inches  in  diameter,  wound  for  7 inches  with 
No.  26  silk  covered  wire?  The  secondary 
winding  is  7Y2  inches  in  length,  4Y2  inches  in 
diameter,  wound  for  7 inches  with  No.  32 
silk  covered  wire. 

Ans. — (3)  This  tuner  will  respond  to  waves 
4,000  meters  in  length  provided  the  correct 
values  of  capacity  are  employed  across  the 
secondary  winding. 

Ques.— (4)  Is  this  coupler  large  enough  to 
receive  signals  from  Naq^n,  Germany,  if  the 
proper  loading  coils  are  supplied,  together 
with  an  audiotron  detector? 

Ans. — (4)  This  coupler  is  quite  large 
enough  for  transferring  the  oscillations  from 
the  antenna  to  the  closed  circuit. 

Ques. — (5)  Kindly  give  dimensions  for  the 
necessary  loading  coils? 

Ans. — (5)  Correct  dimensions  for  these 
loading  coils  appear  in  the  second  revised  edi- 
tion of  the  book,  “How  to  Conduct  a Radio 
Club.” 
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N.  R.  B.,  Tacoma,  Wash.,  inquires: 

Ques. — (i)  Please  give  me  the  dimensions 
of  an  inductively-coupled  receiving  tuner  that 
will  respond  to  600  meters. 

Ans. — (i)The  secondary  winding  for  this 
tuner  should  be  2*4  inches  in  diameter,  wound 
for  2 inches  with  200  turns  of  No.  32  S.  S.  C. 
wire.  The  primary  winding  should  be  about 
3 inches  in  diameter,  4 inches  in  length, 
wound  with  220  turns  of  No.  26  S.  S.  C.  wire 
This  coupler  will  respond  to  waves  slightly 
in  excess  of  600  meters. 

* * * 

R.  T.,  Poughkeepsie,  N.  Y. : 

X*  The  book,  “How  to  Conduct  a Radio  Club,” 
contains  innumerable  circuit  diagrams  of  the 
vacuum  valve  detector  and  full  instructions 
for  the  connection  of  a variometer. 

The  variometer  inductance  is  preferably 
connected  in  series  with  the  antenna  circuit, 
although  one  may  be  used  in  the  secondary 
circuit  if  desired. 

* * * 

H.  S.  H.,  Orrville,  Cal. : 

Any  of  the  vacuum-tube  bulbs  obtainable  in 
the  amateur  market,  can  be  used  as  an  ampli- 
fier. By  connecting  an  iron  core  transformer 
around  the  fixed  stopping  condenser  of  your 
detector  circuit  and  extending  the  terminals 
of  the  secondary  winding  to  a second  bulb, 
the  signals  received  on  a crystal  detector  can 
be  amplified.  A complete  circuit  of  this  type 
is  given  in  the  book,  “How  to  Conduct  a 
Radio  Club.*' 

* * * 

M.  B.,  Corpus  Christi,  Tex.,  inquires  : 

Ques. — (1)  I have  a T aerial,  65  feet  in 
length,  70  feet  in  height,  comprising  four 
wires  spaced  about  2 feet  apart.  Please  state 
the  natural  wave-length  of  this  aerial. 

Ans.— (i)  The  fundamental  wave-length  of 
this  aerial  is  approximately  150  meters. 

Ques. — (2)  To  what  wave-length  can  this 
aerial  *be  loaded  for  receiving  purposes? 

Ans. — (2)  If  a supersensitive  vacuum  valve 
receiver  circuit  is  employed,  this  aerial  could 
be  loaded  for  wave-lengths  up  to  7,000  or 
8,000  meters.  In  fact  it  would  be  possible  to 
receive  signals  at  the  wave-length  of  10,000 
meters,  but  with  not  quite  the  strength  of 
signal  that  could  be  obtained  with  a larger 
aerial. 

Ques. — (3)  What  is  the  call  of  the  Govern- 
ment wireless  station  at  San  Diego,  Califor- 
nia? 

Ans.— (3)  NPL. 

* * * 

S.  W.  P.,  Hagerstown,  Md.,  inquires : 

Ques. — (1)  What  is  the  natural  wave- 
length of  my  aerial  which  is  132  feet  in  length 
consisting  of  4 wires  spaced  two  feet  apart? 
It  is  40  feet  in  height. 

Ans. — (1)  The  natural  wave-length  of  this 
is  approximately  240  meters,  and  when  the 
secondary  winding  of  the  oscillation  trans- 
former is  connected  in  series,  the  emitted 
wave  will  be  increased  in  length,  depending 
upon  the  amount  of  inductance  in  use. 


H.  L.,  Brooklyn,  N.  Y.,  inquires: 

Ques. — (1)  I note  that  the  table  of  natural 
wave-lengths  of  aerials  given  on  page  26  of 
“How  to  Conduct  a Radio  Club”  differs  wide- 
ly from  the  tables  given  by  A.  S.  Blatterman 
on  page  108  of  the  November  number  of  The 
Wireless  Age.  Can  you  explain  the  differ- 
ence? 

Ans. — (r)  The  data  in  the  table  of  “How 
to  Conduct  a Radio  Club,”  were  computed 
from  the  formula  given  by  Dr.  Cohen  in  Feb- 
ruary, 1913.  Mathematical  investigation  re- 
vealed later  that  in  oscillation  circuits  where 
the  values  of  inductance  and  capacity  were 
distributed  rather  than  concentrated,  as  in 
the  case  of  the  closed  circuit  oscillator,  a 
certain  correction  factor  must  be  introduced 
into  the  usual  equation  for  calculating  the 
frequency  of  the  oscillations  in  the  closed 
circuit.  The  data  given  by  Mr.  Blatterman 
were  calculated  in  accordance  with  Dr. 
Cohen’s  latest  exposition  of  the  facts.  Hence 
the  difference  between  the  two  tables. 

In  your  question  No.  2 you  inquire  con- 
cerning the  natural  wave-length  of  an  aerial. 
It  is  evident  from  your  first  query  that  you 
possess  a copy  of  the  November,  1916,  is-’ 
sue  of  The  Wireless  Age,  and  you  should 
refer  to  the  data  given  in  that  issue  for 
determining  the  fundamental  wave  of  an 
aerial  from  its  dimensions.  The  Cape  Cod 
station  transmits  at  fifteen  minutes  after  ten 
o’clock  at  night,  Eastern  Standard  time. 

Regarding  your  rotary  spark  gap : The  best 
way  to  determine  the  correct  speed  of  the 
disc  is  to  set  it  into  rotation  and  note  the 
readings  of  the  aerial  ammeter.  The  disc 
should  be  run  at  a speed  that  will  give  the 
maximum  flow  of  current  in  the  antenna  cir- 
cuit, provided  the  pitch  of  the  spark  note  is 
not  sacrificed  thereby.  Generally  the  best  re- 
sults will  be  obtained  if  the  disc  is  revolved 
to  give  about  200  or  250  sparks  per  second. 

♦ * * 

A.  J.  B.,  New  Orleans,  La. : 

The  November.  1916,  issue  of  The  Wire- 
less Age  gives  full  data  for  the  calculation 
of  a fundamental  wave  of  an  aerial  from  its 
dimensions.  The  second  revised  edition  of 
the  book,  “How  to  Conduct  a Radio  Club,” 
shows  fully  how  the  inductance  of  the  sec- 
ondary winding  or  the  primary  winding  of 
a receiving  tuner  can  be  computed.  The  third 
revised  edition  of  this  volume,  now  on  the 
press,  gives  more  detailed  information  regard- 
ing the  method  of  calculating  the  possible 
wave-length  adjustment  of  a receiving  set. 

The  tuner  you  describe  will  respond  in  the 
secondary  winding  to  waves  4,500  meters  in 
length. 

* * * 

H.  H.  L.,  London,  England : 

Unless  you  state  specificallv  the  narticular 
type  of  Murdock  tuner  to  which  reference  is 
made,  we  cannot  compute  the  dimensions  of 
the  loading  coils  for  obtaining  a definite 
wave-length  adjustment.  We  are  not  fa- 
miliar with  the  windings  of  all  makes  of  am- 
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ateur  tuners.  You  could  easily  ascertain  for 
yourself  the  exact  dimensions  of  a loading 
coil  if  you  would  calculate  the  inductance 
v from  the  formula  given  in  the  book,  “How 
\to  Conduct  a Radio  Club.”  If  you  will  count 
the  number  of  turns  in  the  secondary  and 
primary  windings  of  your  receiving  tuner  and 
substitute  the  necessary  dimensions  in  this 
simple  formula,  the  inductance  of  the  winding 
will  be  readily  obtained.  To  compute  the 
possible  secondary  wave-length  adjustment, 
you  must  assume  a certain  value  of  capacity 
in  shunt  to  the  secondary  winding.  Simi- 
larly, you  must  know  the  capacity  and  in- 
ductance of  your  aerial  to  compute  the  pos- 
sible wave-length  adjustment  in  the  primary 
circuit. 

In  the  November,  1916,  issue  of  The  Wire- 
less Age,  the  capacity  of  various  sized  aerials 
(inverted  L and  T types)  is  given,  and  by 
the  use  of  these  data  you  can  easily  calculate 
the  size  of  the  inductance  required  to  obtain 
a definite  range  of  wave-lengths  by  the  fol- 
lowing formula: 

(wave-length)* 

L =5 


3552  X capacity 

Regarding  the  secondary  condenser:  One 

of  .0004  microfarad,  as  you  suggest,  will  do. 
Generally  there  is  no  advantage  in  using  a 
capacity  in  excess  of  this  across  the  secondary 
winding. 

The  use  of  multi-layers  loading  coils  is 
not  advised  except  in  the  case  of  long  wave 
tuners.  There  is  also  no  necessity  for 
coupling  between  the  aerial  loading  coil  and 
the  secondary  loading  coil  provided  the  tuner 
has  the  proper  amount  of  mutual  inductance. 
If  it  does  not  possess  the  required  value, 
then  a certain  amount  of  coupling  between 
these  two  coils  will  be  of  advantage. 

Any  electrical  supply  house  in  Greater  New 
York,  such  as  the  Manhattan  Electrical  Sup- 
ply Company,  or  others,  will  be  able  to  give 
you  the  cost  of  various  insulating  materials, 

like  bakelite,  asbestos  wood,  etc. 

* * * 


A.  B.  L.,  St.  Louis,  Mo.,  inquires: 

Ques. — (1)  Can  you  tell  me  of  any  publi- 
cation which  shows  in  detail  how  to  assemble 
and  construct  a closed  core  transformer?  I 
want  a full  set  of  drawings  and  detailed  in- 
structions. 

Ans. — (1)  “Wireless  Telegraph  Construc- 
tion for  Amateurs,”  by  A.  P.  Morgan,  and 
“Experimental  Wireless  Stations,”  by  Philip 
Edelmann,  tell  of  the  construction  of  closed 
core  transformers  in  detail. 

An  excellent  article  on  amateur  transform- 
er design  was  published  in  the  December, 
1915,  issue  of  The  Wireless  Age.  This  ar- 
ticle was  entitled  “Designing  Your  Own 
Transformer”  and  was  written  by  R.  H. 
Chadwick. 

* * * 


N.  L.  D.,  Findlay,  Ohio,  inquires: 

Ques. — (1)  Will  the  inductively-coupled  re- 
ceiving tuner  described  in  the  Third  Prize 
Article  of  the  February,  1917,  issue  tune  to 


waves  of  3,000  meters?  If  not,  will  you 
kindly  furnish  dimensions  of  a tuner  of  thi^ 
type’  which  will  tune  to  this  wave-length? 

Ans. — (1)  The  tuner  described  will  respond 
to  3,000  meters  provided  a small  variable  con- 
denser is  connected  in  shunt  to  the  secondary 
winding.  If  you  should  place  a reversing 
switch  between  the  two  coils  comprising  the 
primary  and  the  two  coils  comprising  the  sec- 
ondary, you  could  change  the  connections  so 
that  when  the  two  coils  in  either  winding  are 
concentric,  the  inductance  can  either  be  zero 
or  at  a maximum  value,  depending  upon  which 
way  the  current  circulates  through  each.  To 
be  more  explicit,  when  the  movable  coil  of 
the  primary  is  directly  over  the  stationary 
(primary)  coil,  and  the  current  circulates  in 
both  coils  in  opposite  directions,  the  induc- 
tance will  be  practically  zero.  However,  if 
you  reverse  connections  (while  in  this  po- 
sition) so  that  current  circulates  through  both 
windings  in  the  same  direction,  a large  value 
of  inductance  will  be  obtained,  which  will  not 
only  be  the  result  of  the  self-inductance  of 
the  two  coils,  but  also  of  tneir  mutual  in- 
ductance. 

Ques. — (2)  Should  as  good  results  be  ob- 
tained with  this  type  of  tuner  as  with  the 
conventional  type? 

Ans. — (2)  This  type  of  tuner  will  not  be 
quite  as  efficient  on  the  shorter  range  of 
wave-lengths  because  when  small  values  of 
inductance  are  employed,  the  current  in  both 
the  primary  and  secondary  winding  is  re- 
quired to  circulate  through  a number  of  turns 
of  wire  which  are  really  of  no  use.  Hence 
the  damping  of  the  oscillations  will  be  in- 
creased and  a slight  decrease  in  efficiency  re- 
sult thereby. 

Ques. — (3)  Is  it  true  that  a variable  shunt 
condenser  is  not  necessary  for  close  tuning 
of  the  secondary  circuit? 

Ans. — (3)  A variable  secondary  condenser 
is  not  necessary  with  any  type  of  tuner,  but 
better  results  are  obtained  by  the  use  of 
slight  values  of  capacity  across  this  winding. 
To  say  the  least,  this  condenser  permits  a 
closeness  of  adjustment  of  the  inductance  of 
the  secondary  which  the  usual  multi-point 
switch  does  not  afford. 

Ques. — (4)  Where  can  I obtain  a copy  of 
“List  of  Radio  Stations  of  the  U.  S.” 

Ans. — (4)  The  list  is  on  sale  by  the  Wire- 
less Press,  Inc.,  42  Broad  street,  New  York. 
The  Goverinment  Call  Book  can  be  obtained 
from  the  Government  Printing  Office,  Wash- 
ington, D.  C. 

* * * 

S.  T.,  Ottawa,  111.,  inquires: 

Ques. — (1)  Will  a quenched  spark  gap  in- 
crease the  pitch  or  the  tone  of  the  spark  gen- 
erated by  a spark  coil? 

Ans. — (1)  It  may  have  an  effect  of  smooth- 
ing out  the  tone,  but  it  will  not  increase  the 
pitch. 

Ques. — (2)  Approximately,  how  much  will 
a quenched  gap  cost? 

Ans. — (2)  It  depends  entirely  upon  its  con- 
struction. Generally  they  are  found  to  be 
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rather  expensive  because  the  sparking  sur- 
faces must  be  milled  to  the  thousandth  of  an 
inch  in  a milling  machine. 

If,  as  you  state  in  your  last  question,  the 
noise  of  the  plain  spark  gap  is  objection- 
able, why  not  enclose  it  in  a muffling  box? 

* * * 

T.  C.  R.,  Vancouver,  British  Columbia,  in- 
quires : 

Ques. — (i)  How  can  one  tell  if  the  high- 
voltage  condensers  are  broken  down? 

Ans. — ((i)  A breakdown  of  the  condensers 
will  be  immediately  manifested  by  no  spark- 
ing at  the  spark  gap.  Generally  the  discharge 
of  the  broken  plate  is  directly  visible  and  in 
this  manner  it  can  be  located. 

* * * 

J.  C.,  Brooklyn,  N.  Y.: 

Ans. — (i)  We  cannot  undertake  to  calibrate 
a wave-meter  for  you  and  publish  the  results 
in  this  department.  If  you  will  refer  to  the 
second  edition  of  the  book,  “How  to  Con- 
duct a Radio  Club,”  you  will  find  a calibra- 
tion for  a small  wave-meter  made  up  of 
Mesco  variable  condenser  and  a coil  of  wire 
of  fixed  dimensions.  A complete  table  of 
wave-lengths  is  supplied. 

Ans. — (2)  Your  apparatus  is  properly  con- 
nected and  should  give  good  results.  The 
difficulty  of  arcing  at  the  key  is  probably 
caused  by  too  much  current  flowing  through 
the  primary  winding  of  your  induction  coil. 
Some  adjustment  of  the  flow  of  current 
should  be  obtained  by  variation  of  the  ex- 
posed surface  of  the  fine  wire  electrode  of 
the  electrolytic  interruptor. 

If  we  should  reply  in  detail  to  your  third 
query,  we  should  be  required  to  publish  a list 
of  all  wireless  stations  on  the  Atlantic  and 
Gulf  coasts.  Full  information  concerning  the 
call  letters  of  these  stations  appears  in  the 
Government  Call  Book,  a copy  of  which  can 
be  purchased  from  the  Government  Printing 
Office,  Washington,  D.  C. 

* * * 

W.  K.  S.,  Jr.,  Clifton  Forge,  Va. : 

Your  750-foot  aerial  has  a fundamental 
wave-length  of  1,150  meters.  The  receiving 
tuner  you  have  described  will  permit  adjust- 
ments in  the  secondary  winding  to  waves  of 
4,000  meters.  The  wave-length  of  the  antenna 
circuit  with  the  primary  winding  connected  in 
series  will  be  approximately  4,500  meters. 

* * * 

W.  H.  Y.,  Sacramento,  Cal.,  sends  us  a 
wiring  diagram  of  a proposed  break-in  sys- 
tem. In  this  diagram  two  aerial  wires  lie 
parallel  and  are  only  separated  by  ten  feet. 
One  is  connected  to  the  transmitting  appa- 
ratus and  the  other  to  the  receiving  appa- 
ratus. A small  electromagnetic  switch  dis- 
connects the  receiving  apparatus  on  the  re- 
ceiving aerial  just  previous  to  pressing  the 
transmitting  key.  He  desires  our  opinion  of 
the  working  qualities  of  the  arrangement. 

The  device  is  not  practical  because  the  re- 
ceiving aerial  will  pick  up  a great  amount  of 
energy  from  the  transmitting  aerial.  In  fact, 
oscillations  of  such  strength  will  be  induced 


in  the  receiving  apparatus  that  the  oscilla- 
tions will  jump  the  gap  at  the  magnetic 
switch. 

In  his  second  question  he  desires  to  know 
the  dielectric  constant  of  the  glass  used  in 
ordinary  photographic  plates.  The  value  can 
only  be  found  out  by  actual  test,  but  with  this 
grade  of  glass  it  averages  about  4.5. 

The  same  inquirer  seems  to  have  difficulty 
with  the  three-element  vacuum  valve.  He 
finds  that  the  degree  of  vacuum  apparently 
changes  and  that  different  values  of  voltage 
are  required  from  time  to  time. 

This  difficulty  is  encountered  in  all  types  of 
valves  in  which  there  is  a considerable  amount 
of  gas  present  and  it  can  be  compensated  for 
by  gradually  increasing  the  voltage  of  the 
battery  in  the  local  telephone  circuit. 

* * * 

O.  R.,  Strand,  London,  England : 

Ans.— -(1)  The  regenerative  vacuum  de- 
tector circuits  are  without  doubt  the  most 
sensitive  of  all  types  of  receiving  apparatus. 
You  arc,  of  course,  aware  that  the  vacuum 
valve  can  be  used  as  a combined  amplifier 
and  beat  receiver,  all  functions  being  per- 
formed by  the  single  bulb. 

Ans. — (2)  It  makes  little  difference  whether 
the  tuning  of  the  antenna  circuit  is  accom- 
plished at  the  primary  winding  or  at  the 
aerial  tuning  inductance.  All  the  inductance 
of  the  antenna  circuit  can  be  combined  in 
the  primary  winding,  but  in  many  cases,  it  is 
more  convenient  to  mount  the  aerial  tuning 
inductance  separate  from  the  remainder  of 
the  apparatus. 

Ans. — (3)  A three-step  amplifier  can  be 
readily  employed  to  step-up  the  signals  of  a 
“beat”  receiver.  An  audio  frequenty  trans- 
former must  be  placed  in  the  local  circuit  of 
the  valve  which  produces  the  best  current. 

W.  B.,  Fort  Dover,  Ont. : 

You  and  others  are  advised  to  purchase  a 
copy  of  the  book,  “How  to  Conduct  a Radio 
Club,”  and  calculate  for  yourself  the  induc- 
tance of  the  windings  of  your  receiving  tuner. 
Knowing  the  capacity  of  the  antenna  with 
which  it  is  to  be  employed  arid  also  the  ca- 
pacity of  the  secondary  condenser,  you  will 
have  no  difficulty  in  calculating  the  possible 
wave-length  adjustment  of  your  apparatus. 
The  inductance  of  the  loading  coils  for  the 
tuner  you  have  suggested  can  also  be  easily 
reckoned  in  this  manner.  We  would  not  ad- 
vise you  to  construct  receiving  apparatus  for 
wave-lengths  in  excess  of  10,000  meters,  as 
high-power  stations  do  not  normally  operate 
at  waves  in  excess  of  this  value. 

The  5!4-inch  tubing  you  have  on  hand  can 
be  used  quite  as  readily  as  the  6-inch  tubing 
mentioned  in  the  book,  “How  to  Conduct  a 
Radio  Club.”  It  makes  little  difference  if  the 
dimensions  given  in  that  volume  are  not  ex- 
actly duplicated.  For  example,  if  the  coils 
are  slightly  larger  or  slightly  smaller  than 
the  dimensions  given,  the  lack  of  inductance 
can  be  compensated  for  by  a condenser  in 
shunt  to  the  primary  winding  and  by  the  use 
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(Cjfsm)  SHORT  WAVE  REGENERATIVE 
^ RECEIVER  $32.50 

This  short  wave  regenerative  receiver  is  recommended  for  long  dis- 
tance reUv  work  on  wave  lengths  approximating  180  to  460  meters.  It  is 
possible,  however,  to  receive  wave  lengths  up  to  nearly  1,000  meters 
sufficiently  with  .reduced  amplification. 

The  circuit  used  is  the  Armstrong  regenerative  type  with  constants 
accurately  calculated  for  the  wave  lengths  referred  to  above  when 
employed  in  conjunction  with  any  of  the  audion  detectors  described 
in  our  Manual  of  Wireless  Telegraphy. 

. . . . . . - . ...  With,  this  set  it  is  possible  to  receive  undamped  and  damped  waves. 

.A.blufcprint  °.f  connections  with  detailed  instructions  for  setting  up  and  operating  this  receiver  is  supl 
plied  with  each  instrument.  Both i tube  and  round  type  audion  detectors  can  be  used  successfully  with  S 
w °V  ***  p*f®  Socket  Catalog  N 88  on  request.  7 

Manual  of  Wireless  Telegraphy  H 9,  180  Pages.  10  oents. 

MANHATTAN  ELECTRICAL  SUPPLY  CO.,  Inc. 

17  Park  Place,  NEW  YORK  1 14  S.  5th  Ave..  CHICAGO  1106  Pine  Street.  ST.  LOUIS  604  Mission  Street.  SAN  FRANCISCO 


ECONOMY  cartridge  FUSES 

are  to  electrical  circuit  protection  what 
wireless  is  to  ordinary  telegraphy.  A 
new  Economy  “Drop  Out*  Renewal 
Link,  inserted  in  a moment,  makes  an 
Economy  Fuse  as  good  as  new — at  a 
saving  over  old  methods  of  protection 
of  as  much  as  80%  in  yearly  fuse 
expense. 

Marconi  Company  of  America  are 
extensive  users  of  our  fuses.  To  dem- 
onstrate their  value  we  make  this  offer. 

Send  for  Bulletin  29,  and 
llet  of  users 


Economy  Fuse  & Mfg.  Co. 

Klnxle  and  Orleans  Streets,  Chicago 


New  Undamped  Wave  Coupler  No.749 
Special  Introductory  Price  $18.00 

88"  long,  10"  high  and  9"  wide  over  all.  On 
average  sized  Aerial,  tunes  to  16,000  meters. 
Used  with  the  new  CHAMBERS  CIRCUIT,  will 
bring  in  signals  from  all  local  and  long-distance 
Undamped  Arc  Stations  without  the  use  of 
Loading  Coils,  or  Oscillating  Coila;  as  they  are 
sometimes  called.  Lose  no  time  placing  your 
order,  or  you  will  miss  a great  offer. 

CHAMBERS  CIRCUIT  is  entirely  new,  and 
think  of  it!  No  extra  Coils  to  pay  for,  and 
price  of  Coupler  onlv  $18.00. 

Write  for  descriptive  matter. 

F.  B.  CHAMBERS  & CO. 

*04«  Arch  St  Phila.,  P». 


CATALOG  -AX  IQ 

The  WtlB-vn  B.  Duck  Co. 


DUCK’S  PB£ 

No.  11  Electrical  and 
Wireless  Catalog 

Mailed  on  receipt  of  8c.  in  stamps  or 

coinwhichmay  bedcductedon  first  dollar 
purchase.  Great  cost  of  catalog  and  low 
prices  pYohibit  distribution  otherwise. 
What  This  Bi g Catalog  Contains  : 
160  pp.  Wireless  Appnratua:  10  pp.  Raw  Mate- 
rial: 5 pp.  Transformers;  8 pp.  .Storage  Rat- 
terioa;  15  pp.  Telegraph  Insts.:  42  pp.  Motors  and  Dynamos:  10  pp. 
Miniature  Lamps:  8 pp.  Flashlights ; 5 pp.  Massmce  Vibrators:  10 
pp.  Miniature  Railways:  5 pp.  Lighting  Plants;  10  pp.  Ammeters 
and  Voltmeters;  25  pp.  Electrical  and  Mechanical  Rooks:  12  pp. 
Telephone  Equipment;  10  pp.  Auto  Accessories:  13  pp.  V'iotrolas.  on 
Easy  Payment  Purchase  Plan:  SO  no.  General  Electrical  Supplies. 

THE  WILLIAM  B.  DUCK  CO..  226-230  Superior  St..  TOLEDO.  OHIO 


HABIRSHAW 

“Proven  by  the  test  at  timer 

Insulated  Wire 

Its  world-wide  use  in  every  branch  of 
industry  recommends  it  for  wireless  work 
wherever  insulated  conductors  are  used. 

14  B & S Duplex — 10  B & S Lead 
Co  ve  red.  Aerial — Underground — S ubmarine. 

For  particulars,  write 

THE  HABIRSHAW  ELECTRIC  CABLE  CO.,  to 

io  E.  43d  St.  New  York 


Snpnr-$Msitiv«  Mierophsns  Only  SI  Detectagraph  $12 

This  Instrument  la  offered  at  an  extremely  This  detecting  Instrument  of  marvelous  sen- 
low  price.  It  Is  excellent  for  building  your  sltlrity  can  be  used  for  detecting  secret 

own  radio  amplifier.  Can  also  be  weed  to  conversations.  Outfit  consists  of  Sensitive 

many  experiments  where  a sensitive  micro-  Transmitter.  25 -ft.  Black  Coed,  Beceiver. 

phone  la  required.  Headband.  Case  and  Battery. 

Seed  for  Ose  To-day  aid  Cesvlnss  Yourself 

MICROPHO-DETECTOR  COMPANY,  12M  Kasai  Strut,  Ntw  Trt 

Makors  of  Supar-Sansltlva  Mlci^hune  Apparatus 


When  writinsr  to  Adv 
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of  slightly  different  capacities  at  the  secondary 

* * * 

F.  J.  B.f  Chicago,  111. : 

A previous  issue  of  The  Wireless  Age  de- 
scribed fully  the  construction  of  a dead  end 
switch.  This  switch  merely  disconnects  some 
portion  of  the  primary  and  secondary  wind-  • 
ing  of  a receiving  transformer  which  is  not 
in  use  at  a particular  wave-length  adjustment. 

It  is  customary  to  divide  the  primary  and 
secondary  windings  into  groups  convenient 
for  operation  on  standard  wave-lengths.  For 
example,  enough  inductance  should  be  in- 
cluded in  the  primary  winding  to  permit  a 
wave-length  adjustment  of  600  meters.  At 
this  point  the  winding  should  be  interrupted 
and  two  leads  extended  out  to  a switch.  Then 
all  unused  turns  of  the  primary  winding  will 
be  metallically  disconnected  from  the  used 
turns  and  the  energy  losses  usually  resulting 
therefrom  be  reduced  to  a minimum. 

* * * 

A.  S.,  Albany,  N.  Y.: 

A commercial  operator  is  required  when  at 
sea  to  be  six  hours  on  duty  and  six  hours  off 
until  the  ship  makes  the  next  port.  He  is  not 
required  to  be  on  duty  in  port,  but  he  must 
keep  in  close  touch  with  the  officers  of  the 
ship  and  the  local  office  of  the  wireless  com- 
pany. In  the  event  of  the  ship  docking  in 
New  York  Harbor,  the  operator  is  required 
to  report  to  the  head  office  of  the  company 
daily. 

* * * 

L.  R.,  Dayton,  Ohio: 

Complete  plans  for  the  construction  of  l/2 
k.w.  closed  core  transformer  appear  in  the 
book,  “Wireless  Telegraph  Construction  for 
Amateurs/*  by  Alfred  P.  Morgan.  The  De- 
cember, 1916,  issue  of  The  Wireless  Age 
contained  an  article  by  R.  Chadwick  which 
gave  very  important  information  concerning 
the  design  of  an  amateur  transformer. 

* * * 

A.  T.  B.,  Decatur,  111.: 

The  porcelain  base  battery  rheostat  of  the 
type  used  in  the  vacuum  valve  detector  set 
can  be  purchased  from  almost  any  electrical 
supply  house.  The  Manhattan  Electrical  Sup- 
ply Company,  New  York  City,  will  be  able  to 
furnish  you  with  one  of  this  type. 

* * * 

\ T.  R.,  Newport,  R.  I.: 

In  the  usual  experiments,  a two- wire  receiv- 
ing aerial  will  generally  do  as  well  as  a four 
or  six-wire  aerial.  It  may  be  of  advantage,  in 
case  the  length  of  the  flat  top  is  limited,  to 
use  more  than  two  wires,  but  in  ordinary  cir- 
cumstances this  number  will  do. 

* * * 

W.  F.  B.,  Sandwood,  N.  J.,  inquires : 

Ques. — (1)  What  will  be  the  spark  fre- 
quency of  my  transmitting  set  which  consists 
of  a J/2  K.  W.  60-cycle  alternating  current 
transformer,  high  potential  condenser  and  a 
rotary  spark  gap  which  has  eight  stationary 
electrodes  and  revolves  3.400  revolutions  a 
minute. 


Ans. — (1)  The  spark  frequency  will  be  ap- 
proximately 488  sparks  a second. 

* * * 

L.  J.,  Des  Moines,  Iowa : 

Therlo  resistance  wire  can  be  purchased 
from  the  Manhattan  Electrical  Supply  Com- 
pany and  also  from  G.  H.  Bunnell  Company, 
New  York  City. 

* * * 

A.  C.,  Paris,  France: 

Dead  end  switches  are  of  great  value  to  a 
receiving  tuner  which  has  large  values  of 
inductance  but  which  sometimes  is  operated 
at  short  wave-lengths.  In  such  cases  the  cut- 
ting off  of  the  unused  turns  of  the  winding, 
gives  increased  strength  of  signals. 

Complete  circuit  diagrams  of  vacuum  valve 
amplifiers  and  detectors  of  all  types  appear 
in  the  third  revised  edition  .of  the  book,  “Howr 
to  Conduct  a Radio  Club/*  which  is  now  on 
the  press. 

The  receiving  apparatus  shown  in  the  dia- 
gram of  connections  accompanying  your  query 
would  not  function  satisfactorily  on  the 
shorter  waves,  such  as  600  meters  be- 
cause the  natural  wave-length  of  the 

antenna-circuit  will  be  close  to  2,000  me- 
ters. An  aerial  of  this  length  can  not  pos- 
sibly be  reduced  to  600  meters  by  condensers. 
When  the  aerial  tuning  inductance  (which 
you  have  marked  as  coil  No.  1)  is  connected  in 
series  with  the  antenna  circuit,  it  will  respond 
to  waves  up  to  approximately  5,500  meters. 

♦ * * 

R.  A.  B.,  Buffalo.  N.  Y.: 

It  makes  no  difference  whether  the  sec- 
ondary pancakes  of  a transformer  are  wound 
in  the  same  or  opposite  directions,  provided 
they  are  properly  connected  so  that  the  cur- 
rent flows  in  the  same  general  direction 
throughout  the  entire  set  of  windings. 

The  vibrator  of  an  interruptor  may  be  made 
of  phosphor  bronze  or  spring  brass  The 
contact  points  are,  of  course,  made  of  plati- 
num. 

* * * 

J.  H.,  Jr.,  New  York  City : 

Full  information  concerning  amateur  li- 
censed certificates  can  be  obtained  from  the 
chief  radio  inspector,  Custom  House,  New 
York  City. 

* * * 

V.  V.  V.,  Lodi,  Cal.  : 

The  20, 000- volt  transformer  mentioned  in 
your  query  is  recommended.  A transformer 
with  a 40,000-volt  secondary  places  great 
strain  on  the  condenser  jars  and  on  the  in- 
sulation of  the  apparatus  throughout.  • 

A complete  diagram  for  the  amplification  of 
signals  by  two-vacuum  valve  bulb,  appears  in 
the  third  revised  edition  of  the  book,  “How 
to  Conduct  a Radio  Club.” 

Two  loose  couplers  can  be  quite  readily' 
connected  in  scries  both  in  the  primary  and 
secondary  windings  for  the  reception1  of 
longer  waves  provided  the  secondary  windings 
do  not  oppose.  The  proper  connection  can 
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MURDOCK  RECEIVERS 


Make  These  Wireless  Tests 

At  Our  Risk 

/^VRDER  a Brandes  Wireless  Head  Set.  Try 
>t  out  against  any  set  of  receivers  you 
can  get  hold  of.  Compare  the  two  for  sensi- 
tiveness, clearness  and  range.  If  you  don’t 
like  Brandes  receivers  better,  return  them 
within  ten  days  and  get  your  money  back 
at  once. 

Matched  tone  is  one  of  the  big  reasons  for 
Brandes  superiority.  In  every  Brandes  Head 
Set  the  diaphragms  are  toned  exactly  alike, 
making  even  weakest  signals  easy  to  read. 
Catalog  W.  describing  Brandes  Matched  Tone 
Receivers  in  full  sent  for  4c  in  stamps. 

C.  BRANDES,  Inc.,  Wireless  Receiver  Specialists, 

Room  818,  38  Union  Square,  New  York. 

B R ANDES 

WIRELESS  HEAD  SETS 

The  Receivers  with  Matched  Tone 


GUARANTEED 

to  equal  or  surpass  in  SENSITIVENESS,  any 
’phones  obtainable  anywhere  at  DOUBLE  the 
prlcea.  FOURTEEN  DAYS’  TRIAL  allowed 
and  money  back  if  unsatisfactory  in  any  way. 
Our  Catalog  of  wireless  apparatus 
is  FREE.  Send  for  it  today. 

WM.  J.  MURDOCK  CO. 

60  Carter  St.  CHELSEA,  HASS. 

221  Second  St.,  San  Francisco 


The  “Bxfbe”  Battery  for  Wireless  Service 

The  <4Hxit)CM  Battery  has  been  specially  designed  for  wireless  and  emergency  light- 
ing  services. 

The  '4Hxlt>eM  Battery  is  the  most  widely  used  battery  in  the  country.  A majority 
of  all  electric  vehicles  are  equipped  with  the  'JExtfce”  Battery,  it  is  used  in  the  U.  S. 
submarines,  hundreds  of  thousands  are  in  service  for  automobile  starting. 

Bulletin  No.  149,  a copy  of  which  can  be  secured  from  any  office,  illustrates  and  de- 
scribes the  special  design  of  “Bxl&C”  Battery  used  for  wireless  service. 

THEECECTRIC  SrORAGEMrEERY  Co..  ,H,uffLPHIA 
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MIGNON  UNDAMPED  WAVE 


1 WIRELESS  APPARATUS 

AMATEUR  and  COMMERCIAL  USE 

a;  This  latest  Mignon  invention  is  entering  a new  field 
f in  Radio  Engineering,  eliminating  the  so  familiar 
✓S  ■ LOOSE  COUPLERS  and  LOADING  COILS,  and 
8 1 ■ infrnHnres  adiustahle  DTSC-CORES. 
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be  readily  obtained  by  trial ; if  signals  are  not 
obtained  in  one  way,  the  secondary  connec- 
tions can  be  reversed. 

* * * * 

W.  R.  M.,  Bangor,  Me. : 

We  cannot  publish  in  the  columns  of  this 
magazine  the  complete  operating  schedules 
of  various  radio  stations  throughout  the 
United  States.  The  hours  of  service  of  most 
stations  appear  in  the  Government  Call  List, 
a copy  of  which  can  be  purchased  from  the 
Government  Printing  Office,  Washington, 
D.  C. 

The  black  line  opposite  the  coil  L-5,  on 
page  218  of  the  December,  1916,  issue  of 
The  Wireless  Age  means  nothing.  The  va- 
riable contact,  T,  is  fully  explained  in  that 
issue. 

Your  aerial,  30  feet  in  height,  51  feet  in 
length,  has  a fundamental  wave-length  of 
about  98  meters. 

* * * 

S.  H.  L.,  Greensboro,  North  Carolina,  in- 
quires : 

Ques. — (1)  Would  a No.  16  tin  wire  make 
a good  earth  wire? 

Ans. — (1)  It  might  do  for  receiving  earth 
wire,  but  it  is  not  large  enough  for  the  trans- 
mitting earth  connection.  Several  copper 
wires  should  be  used  in  this  case. 

Ques. — (2)  How  many  wires  should  a re- 
ceiving aerial  have? 

Ans. — (2)  Two  wires  will  do  in  most  cases. 

Ques. — (3)  Should  the  lead-in  wire  be  the 
same  kind  as  the  aerial  wire? 

Ans. — (3)  The  lead-in  should  have  the  same 
number  of  wires  as  there  are  in  the  flat  top. 

Ques. — (4)  What  is  the  approximate  wave- 
length of  an  aerial  100  feet  in  length,  50  feet 
in  height  comprising  two  wires  spaced  2 
feet  apart? 

Ans.-5— (4)  Approximately  175  meters. 

Ques. — (5)  I often  hear  the  term  “dead 
end”  employed.  Will  you  kindly  explain  it? 

Ans. — (5)  The  dead  end  turns  of  a receiv- 
ing tuner  are  those  turns  which  are  not  active- 
ly connected  in  either  the  open  or  closed  cir- 
cuit at  any  particular  wave-length  adjustment. 
♦ * * 

A.  J.  H.,  Windsor  Locks,  Conn.  : 

In  any  event  you  cannot  use  a condenser 
the  capacity  of  which  exceeds  .01  microfarad, 
for  the  200-meter  value,  and  since  the  Leyden 
jars  constructed  by  the  Marconi  Company  each 
have  a capacity  of  .002  microfarad,  you  would 
require  four  (connected  in  parallel)  for  use 
with  your  transformer. 

* * * 

C.  W.  S.,  Modesto,  Cal : : 

From  our  calculations  the  natural  wave- 
length of  your  upper  aerial  must  be  about 
190  meters  and  when  the  secondary  winding 
of  the  transmitting  oscillation  transformer  is 
connected  in  series,  the  emitted  wave  will  ex- 
ceed 200  meters.  We  suggest  that  you  re- 
move the  lower  aerial  entirely,  but  make  no 
change  in  the  upper  aerial.  In  fact,  accord- 
ing to  our  calculations,  the  upper  aerial  al- 
ready requires  a short  wave  condenser. 


F.  E.  Van  A.,  Gilmore  City,  Iowa  : 

The  22, 000- volt  alternating  current  power 
line,  which  is  near  to  your  aerial,  will  un- 
doubtedly set  up  inductive  noises  during  the 
reception  of  signals,  and  the  only  remedy  we 
know  for  this  is  the  balancing  out  aerial  de- 
scribed in  the  second  revised  edition  of  “How 

to  Conduct  a Radio  Club.” 

* * * 


A.  B.  L.,  Chicago,  111.,  inquires: 

Ques. — (1)  Please  give  me  a formula  for 
calculating  the  capacity  of  the  rotary  varia- 
ble condenser. 

Ans. — (1)  The  following  formula  applies: 
2,248  X / 3,1416  A*  N\X  K 


C =: 


^3,1416  A*  N^> 


D X io° 


Where  N =j  the  total  number  of  air  spaces 
between  the  moving  and  station- 
ary plates. 

D =3  the  thickness  of  air  space  be- 
tween a moving  plate  and  a fixed 
plate. 

A = the  radius  of  the  movable  plates 
in  inches. 

fn  the  case  of  the  air  condenser,  the  value 
for  K is  1 ; for  paraffine  paper  it  is  about  2 

and  for  hard  rubber  approximately  5. 

* * * 


J.  B.  L.,  New  York  City,  inquires: 

Ques. — (1)  Please  give  me  a formula  for 
determining  the  capacity  of  condensers  for 
transformers  of  various  power  ratings. 

Ans.— (1)  The  following  formula  is  ap- 
plicable : 

D X 10" 

C = 

E"  X N 

Where  C = the  capacity  of  the  condenser  in 
microfarads 

KW  = the  kilowatt  rating  of  the  trans- 
former secondary 

E = the  secondary  voltage  (effect- 
ive). 

N = the  frequency  of  the  primary 
current  in  cycles  per  second. 
This  formula  is  based  upon  the  assumption 
of  synchronous  discharges,  or  two  sparks  for 
each  cycle  of  the  charging  current. 

* * * 

D.  V.  B.,  Charleston,  South  Carolina,  in- 
quires : 

Ques. — (1)  - Approximately,  what  is  the  spe- 
cific inductivity  of  ordinary  or  common  grades 
of  glass  such  as  the  amateur  may  procure 
from  a photographic  supply  house? 

Ans — (1)  The  inductivity  of  this  grade  of 
glass  is  rather  low,  generally  no  more  than 
4-5- 

Ques. — (2)  Ts  it  of  advantage  to  employ  oil 
insulations  in  high  voltage  condensers? 

Ans. — (2^  Oil  insulation  is  preferred,  par- 
ticularly when  an  extraordinary  high  poten- 
tials are  employed. 

Ques. — (3)  How  can  I eliminate  brush  dis- 
charges? 
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Ans. — (3)  All  corners  of  the  tinfoil  on  the 
glass  plate  should  be  rounded  off  and  the 
plates  immersed  in  a god  grade  of  Transil  oil. 

Ques. — (4)  Which  types  of  condensers  se- 
cure preference  in  commercial  work,  the  oil 
plate  glass  condenser,  or  the  Leyden  jar  type? 

Ans. — (4)  The  Leyden  jar  type  is  used  in 
the  majority  of  installations  in  the  United 
States,  principally  because  it  is  more  conven- 
ient to  install  and  handle  and  is  not  so  diffi- 
cult to  repair  in  case  of  break  down. 

D.  R.  S.,  Chicago,  111.,  writes: 

* * * 

A.  B.  K.,  Chicago,  111.,  inquires: 

Ques. — (1)  Should  the  lower  end  of  the  ribs 
of  an  umbrella  aerial  be  connected  together? 

Ans. — (1)  They  are  usually  so  connected,  / 
but  we  have  no  data  at  hand  to  show  that 
this  is  absolutely  necessary. 

Ques.— (1)  Will  you  please  explain  the 
“Leper'  arc  transmitter? 

Ans. — (1)  The  Lepel  arc  transmitter  uses 
a very  short  form  of  discharge  gap  which  can 
be  operated  from  either  alternating  or  direct 
current.  The  arc  gaps  consist  of  two  circular 
discs  of  copper  with  convex  and  concave  sur- 
faces having  a thin  sheet  of  paper  between 
them.  The  discharge  occurs  between  the 
discs  through  the  paper.  A small  perforation 
is  made  near  the  center  of  the  paper  to  afford  # 
a suitable  starting  place  for  the  discharge. 
As  this  continues,  the  paper  gradually  burned 
away  from  the  center  outward.  Since  this 
burning  takes  place  in  an  atmosphere  prac- 
tically devoid  of  oxygen,  it  requires  several 
hours  of  use  before  the  paper  is  completely 
burned  up. 

A groove  is  cut  near  the  outside  edge  of  the 
adjacent  spaces  of  the  copper  plate  to  prevent 
the  arc  from  getting  to  the  outer  edge  of 
the  disc  and  thereby  being  exposed  to  the  air. 

When  this  arc  is  connected  to  a condenser 
and  oscillation  transformer  in  the  usual  man- 
ner, a series  of  groups  of  oscillations  are  ob- 
tained, the  frequency  of  which  may  be  ex- 
ceedingly high.  The  effect  is  much  similar 
to  that  obtained  from  the  singing  spark  sys- 
tem of  Thomson.  But  in  addition  to  the  arc 
effect,  a certain  quenching  is  obtained  which 
is  highly  desirable. 

To  make  the  oscillations  of  the  antenna  cir- 
cuit audible,  a tikker,  or  chopper,  is  required 
at  the  receiver. 

The  oscillations  of  the  antenna  circuit  (at 
the  transmitter)  may  be  varied  periodically 
by  shunting  the  condenser  with  a large  con- 
denser and  inductance,  the  circuit  including 
a telegraph  key.  When  the  kev  is  dosed, 
energy  is  withdrawn  from  the  closed  circuit 
at  a rate  corresponding  to  an  audio  frequency 
and  accordinglv  the  oscillations  in  the  aerial 
will  be  damped  and  can  be  heard  at  the  re- 
ceiver with  ordinary  detectors. 

FROM  AND  FOR  THOSE  WHO 
HELP  THEMSELVES 

( Continued  from  page  505.) 

The  writer’s  sounder  was  a twenty 


ohm.  one  with  a brass  lever,  and  was 
too  slow  in  its  movements  in  its  ori- 
ginal condition.  The  inductance  was 
cut  in  half  by  breaking  the  wire  con- 
necting the  two  magnet  spools,  and 
operating  the  two  spools  in  parallel 
instead  of  in  series.  The  mass  of  the 
lever,  however,  was  too  great  for  the 
spring  to  return  it  with  sufficient 
quickness,  so  a wooden  lever  was  sub- 
stituted. For  the  electrical  connection 
a thin  brass  strip  was  led  along  the 
top  of  the  lever,  over  the  end,  and  back 
for  about  an  inch  on  the  under  side. 
This  strip  was  securely  fastened  to 
the  lever,  and  silver  contacts  were 
soldered  on  the  top  and  bottom  to  cor- 
respond with  similar  ones  on  the  fixed 
contacts.  The  sounder  is,  of  course, 
operated  by  a key  and  battery  circuit 
in  the  usual  manner. 

The  adjustment  of  the  relay  can  be 
readily  tested,  as  follows:  Disconnect 
the  transformer  lead,  and  connect  the 
lower  relay  contact  to  the  rheostat  cir- 
cuit as  well  as  the  upper.  Close  one 
or  more  of  the  switches  controlling 
the  lights  in  the  rheostat,  and  operate 
the  key.  The  lights  will,  of  course,  be 
lit,  whether  the  sounder  lever  is  up  or 
down,  but  there  will  be  more  or  less 
flickering  as  it  passes  from  one  posi- 
tion to  the  other.  By  * properly  ad- 
justing the  spring  and  using  a suitable 
lever  and  magnet  winding,  this  can  be 
made  almost,  or  even  quite,  imper- 
ceptible. When  this  condition  is 
reached  the  house  lights  will  not  be 
materially  affected  in  sending,  if  pro- 
per rheostat  values  are  used  to  balance 
the  transformer.  These  values  can  be 
readily  determined  by  experiment  if 
the  power  consumption  of  the  trans- 
former is  not  known.  When  once  the 
proper  light  switches  are  closed,  it 
will  not  be  necessary  to  make  any 
change  until  a different  power  is  used, 
as  the  main  switch  will  put  out  all  the 
lights  when  it  is  moved  from  the  send- 
ing position.  If  only  the  power  is  to 
be  balanced,  this  will  be  the  only 
switch  required. 

E.  C.  Reynolds,  District  of  Columbia. 


Tames  A.  Norris,  secretary  of  the 
Radio  Experimental  Club  of  New  Or- 
leans, died  on  February  28. 
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The  First  Wireless  Newspaper 
Was  Printed  at  Sea,  Nov.  15,  1899. 

That  paper  was  the 

Ocean  Wireless  News 

Since  then  it  has  been  issued  daily  on  all  American 
Steamship  Lines.  It  is  a handsome  MAGAZINE  OF 
TRAVEL  with  a three  color  cover,  issued  monthly 
with  daily  news  inserts,  printed  on  board  by  the 
wireless  operators. 
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^ Let  twelve  numbers  come  to  your  hearthside  during  the  coming  year,  bringing  their 
^ message  of  enlightenment  on  the  cities  and  towns  of  the  Americas,  articles  of  descrip- 
N tion  of  peoples  and  places  which  make  up  the  real  living  poetry  of  the  world. 

\ Ocean  Wireless  News  does  not  deal  with  tourist  points  in  guide-book  fash- 
\ ion;  that  elusive  something  called  atmosphere  is  what  it  seeks  to  delineate 
\ — sometimes  by  description  of  a single  building,  perhaps  by  an  incident  in 
WlKfiLEoo  local  history  which  established  a tradition,  and,  again,  by  a human  inter- 

PRESS  \ est  anecdote  which  sets  the  inhabitants  before  you  in  graphic  style. 
INCORPORATED  \ ^o  mattcr  whether  the  place  described  is  at  the  northernmost  point 
i of  the  Atlantic  Coast  or  at  the  very  tip  of  the  Americas,  the  reader 
42  Bread  St  '.is  given  valuable  hints  as  to  what  is  worth  seeing  and  quiet 

New  Yerk  \ “tips”  as  to  side  journeys  to  nearby  places  of  more  than  ordi- 

I tend  you  one  dollar  \ nary  interest.  You  don't  travel  often.  When  at  home  you 
whiS  pioaM e«atcr^ my  tub*  \ cannot  safely  isolate  yourself,  either  intellectually  or  in 
y«r.  ^Begin  ^ practical  matters.  Broaden  your  vision  of  this  earth  and 
with  the *•»««•  \ the  people  on  it. 

y Ocean  Wireless  News  in  the  home  is  the  pleas- 

^ antest  sort  of  companion ; one  dollar  will  serve 

street  Addreee  ^ as  sufficient  introduction  and  invitation 

\ to  secure  this  guest  permanently  the  year 

T*w“  ***  \ around. 
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Ill  • New  data  and  photographs  of  immense  value 

~ • are  still  being  received  from  the  war  fronts,  there- 

fore publication  has  been  postponed  until  MAY.  The  new  material 
will  amply  compensate  for  the  delay. 


RADIO  TELEPHONY 

By  ALFRED  N.  GOLDSMITH,  PH.D. 

of  the  Institute  of  Radio  Engineers  and  College  of  the  City  of  New  York 


Dr.  Goldsmith  has  been  engaged  for  several  years  in  exhaustive  research 
in  this  field,  and  will  compile  in  this  series  complete  descriptions  of  all  existing 
operative  systems  of  wireless  telephony.  He  has  secured  large  numbers  of 
new  photographs  and  wiring  diagrams,  previously  unpublished.  All  this 
valuable  material  is  available  FIRST  to  the  readers  of  THE  WIRELESS 
AGE,  in  which  the  entire  series,  profusely  illustrated,  is  now  being  published. 
All  professionals  and  amateurs  who  hope  to  be  able  to  carry  on  wireless  tele- 
phony and  stay  at  the  front  of  the  “radio  procession”  need  this  book. 
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Owing  to  the  fact  that  certain  statements  and  expressions  of  opinion 
from  correspondents  and  others  appearing  in  these  columns  from  time 
to  time  may  be  found  to  be  the  subject  of  controversy  in  scientific 
circles  and  in  the  courts,  either  now  or  in  the  future,  and  to  some- 
times involve  questions  of  priority  of  invention  and  the  comparative 
merits  of  apparatus  employed  in  wireless  signaling,  the  owners  and 
publishers  of  this  magazine  positively  and  emphatically  disclaim  any 
privity  or  responsibility  for  any  statements  of  opinion  or  partisan 
expressions  if  such  should  at  any  time  appear  herein. 
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The  Washington’s  Birthday  Relay 

Story  of  the  Successful  Interchange  of  Messages  by  Radio  Between 
Mayors  of  the  East  andjWest, 

By  9XE 

National  Chief  of  Relay  Communications 

NATIONAL  AMATEUR  WIRELESS  ASSOCIATION 


C UCCESSFUL  results  marked  the 
^ Washington’s  Birthday  Relay, 
held  under  the  auspices  of  the  National 
Amateur  Wireless  Association,  when  a 
wireless  message  from  Mayor  Mitchel 
of  New  York  to  Mayor  Woodman 
of  Los  Angeles,  Cal.,  was  transmitted 
and  a relay  by  radio  was  flashed. 
Thousands  of  amateurs  throughout  the 
country  copied  the  messages. 

Special  stations  sent  the  westbound 
message  from  New  York  from  2 ZK  at 
New  Rochelle,  us- 
ing 8 YI,  9 ZM 
and  9 ZF  to  6 EA 
(Los  Angeles). 

When  the  time 
(an  hour  and  a 
half)  and  the 
great  QRM  and 
repetition  of  mes- 
sages because  of 
misspelled  •words 
are  taken  into  con- 
sideration, 
the  achievement 
was  not  inconsid- 
erable. 

We  had  good 
wireless  weather  as 
far  as  the  Rocky 
Mountains  on  the 
night  of  the  relay. 

However,  I had  studied  the  weather 
conditions  thoroughly  and  looked  for 
trouble  southwest  and  west.  That  I was 
not  mistaken  was  shown  by  the  fact  that 
a small  cyclone  was  sweeping  over  Texas, 
Arizona,  New  Mexico  and  California, 
and  the  tail  end  of  a regular  old-time 


QRM  storm  was  disturbing  the  amateurs 
in  the  Far  West.  Notwithstanding,  6 
EA  received  the  message  directly  from  9 
ZF.  6 DM,  who  volunteered  to  help 
6 EA,  put  on  full  power  and  blew  the 
fields  of  his  gap  motor.  This  left  the 
work  to  be  handled  by  6 EA. 

Sebfred  brothers  delivered  the  mes- 
sage of  Mayor  Mitchel  to  Mayor  Wood- 
man and  received  the  reply  promptly. 
QRM  and  QRN  were  so  bad  by  this 
time,  however,  that  it  was  impossible  to 
transmit  the  mes- 
sage through  to  9 
ZF.  The  amateurs 
who  remained 
awake  a 1 1 night 
waiting  for  the  re- 
turti  message  will 
be  particularly  in- 
terested in  learning 
that  6 EA  re- 
mained in  his  sta- 
tion and  transmit- 
t e d the  message 
through  the  f o 1 - 
lowing  night,  but 
the  hour  was  so 
late  that  9 ZF 
could  not  find  anv 
one  awake.  9 XF 
arranged  for  all 
eastbound  amateurs 
to  be  alert  and  the  message  came 
through,  being  delivered  to  Mayor  Mit- 
chel by  George  C.  Cannon  (2  ZK) 
early  in  the  morning. 

Tn  responding,  the  total  time  consumed 
on  each  message  was  reckoned  and  the 
race  between  specials  and  the  amateurs 
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To  the  Mayors  of  Los  Angeles, 
Cal.,  and  Seattle,  Wash.:  On  be- 
half of  New  York  City,  I send  cor- 
dial greetings  to  Los  Angeles  and 
Seattle  and  best  wishes  for  the  suc- 
cess of  the  radio  system. 

(Signed)  John  Purroy  Mitchel, 
Mayor  of  New  York. 

To  the  Mayor  of  New  York  City: 
On  behalf  of  the  City  of  Los  Angeles 
I return  your  greetings  and  wish 
you  continued  prosperity.  Con- 
gratulations to  amateur  radio  on  the 
successful  message. 

(Signed)  Fred  I.  Woodman, 

Mayor  of  Los  Angeles. 


The  mayors ’ radio  messages 
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was  found  to 
be  a tie.  The 
handicap  o f 
the  iow  wave 
of  the  a m a - 
teurs  gave 
them  a slight 
preference  in 
the  decision. 

However,  my 
former  conten- 
tion that  the 
amateurs  are 
not  yet  pre- 
pared  to 
handle  trans- 
continen- 
t a 1 messages 
with  as  great  a degree  of  certainty  as  the 
specials,  unless  they  arrange  for 
emergency  stations  in  the  long  jumps 
in  case  of  bad  QRM,  still  holds. 

The  following  notice  signed  by  g XE 
and  distributed  in  advance  of  the  re- 
lay, makes  clear  the  conditions  under 
which  the  event  was  held : 

“Msg  starts  from  2 ZK — 325  M. — 
10:30  P.  M.  2-24-17  Eastern  time.  2 
ZK  calls  8 YI  on  325  M.  8 YI  calls  9 
XM  on  440  M.  9 XM  calls  9 ZF  on 
2200  M.  9ZF  calls  6 EA  on  425  M. 

“In  case  of  QRM  or  QRN,  2 ZK  calls 


3 ZS  on  325 
M.  at  10:30 
P.  M.  3 ZS 
c a 1 1 s 8 YZ 
on  425  M.  as 
soon  as  he  gets 
MSG.  8 YZ 
calls  8 YO  on 
425  M.  as  soon 
as  he  gets 
MSG.  8 YO 
calls  8 YI  on 
400  M.  as  soon 
as  he  gets 
MSG.  8 YL 
calls  9 ZN  on 
425  M.  as  soon 
as  he  gets 
MSG.  9 ZN 
calls  9 XN  on  425  M.  as  soon  as  he  gets 
MSG.  9 XX  calls  9 XF  on  425  M. 
as  soon  as  he  gets  MSG.  9 ZF  calls  6 
E.\  or  6 DM  on  425  M.  as  soon  as  he 
gets  MSG. 

“In  case  of  QRM  or  QRN  at  9 ZF:  9 
XN  calls  9 XV  on  425  M.  9 XV  calls 
5 ZC  on  950  M.  5 ZC  calls  9 ZF  on  425 
M.  In  any  event  8 XA  will  repeat  MSG 
on  QST  after  9 ZF  has  it  O.K.  and 
given  QSL.  Send  once  only,  and  this 
only  for  westbound  MSG  on  700 
ing  alert  for  the  return  MSG.  No  one 
but  the  sending  amateurs  east  of  9 ZF 


Kenneth  Briggs’  station  at  Rochester,  A\  V. — ll  inner  of  the  Third  Price 
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meters.  9 XV  will  give  MSG  to  5 ZC 
after  8 XA  sends  it  once  only.  5 ZC 
will  send  MSG  once  only  on  QST  for 
benefit  of  stations  in  New  Orleans  and 
Shreveport. 

“As  special  stations  are  fighting 
against  time,  we  prefer  the  first  ar- 
rangement and  that  all  others  keep 
quiet  and  check  strength  of  sigs. 

“6  EA  will  have  MSG  ready  from 
Mayor  of  Los  Angeles  and  give  it  to 
either  6 DM  or  9 ZF,  according  to 
QRN.  9 ZF  gives  MSG  to  5 DU  on 
425  meters.  5 DU  gives  MSG  to  9 
ABD  on  200  meters.  9 ABD  gives 


cruits  for  the  Radio  Reserve.  Report 
all  QRM.” 

The  reports  made  by  those  who  took 
part  in  the  Relay  deserve  mention,  but 
lack  of  space  prevents  me  from  giving 
a detailed  account  of  these  compila- 
tions. Hoyt  of  Hayward,  Cal.  (6  SI), 
who  is  a prize  winner,  made  one  of  the 
best  reports  that  I have  had  the  privi- 
ledge  of  reading.  Stewart  of  St.  Da- 
vids, Pa.  (3  ZS),  a member  of  the  Ra- 
dio Association  of  Pennsylvania,  re- 
mained awake  till  almost  six  o’clock 
in  the  morning  in  order  to  make  his  re- 
port complete.  Emerson  of  Dallas, 


Scott  High  School  station , Toledo,  O. — Winner  of  the  Fourth  Prise 


MSG  to  9 GY  on  200  meters.  9 GY 
gives  MSG  to  8 AEZ  on  200  meters. 
8 AEZ  gives  MSG  to  2 AGJ  on  200 
meters.  2 AGJ  gives  MSG  to  1 IZ  on 
200  meters.  1 IZ  gives  MSG  to  1 ZM 
on  200  meters.  1 ZM  gives  MSG  to  2 
ZK  on  200  meters.  2 ZM  gives  return 
MSG  to  Mayor  of  New  York.  8 NH 
repeats  westbound  MBG  on  200  M.  3 
times  on  QST  after  9 ZF  has  it.  8 NH 
repeats  castbound  MSG  on  200  M 3 
times  on  QST  after  St.  James,  1 IZ  has 
it. 

“Interest  everybody  in  helping  the 
United  States  naval  authorities  get  re- 


Tex.,  formerly  a member  of  the  navy, 
wrote  a report  filled  with  interest  and 
the  log  of  the  members  of  the  San 
Francisco  Radio  Club  was  well  worth 
reading. 

.The  names  of  the  prize  winners  fol- 
low : 

First  Prize — E.  B.  Duvall  and  A.  P. 
Smith  were  awarded  the  donation  of 
the  Electro  Importing  Company,  a 
“Nauen  POZ”  radio  receiving  set.  Du- 
vall and  Smith  operate  jointly  3 AK, 
in  Baltimore,  Md.  This  prize  was 
awarded  for  the  quickest  delivery  of 
both  messages,  and  particularly  for  be- 
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Mr.  and  Mrs.  C.  Candler's  station,  St.  Mary's,  O. — Winner  of  the  Sixth  Prise 


knew  when  the  eastbound  MSG  was 
coming  through. 

Second  Prize — W.  B.  Pope  (4  AA) 
of  Athens,  Ga.,  was  awarded  the  pro- 
fessional wave  meter,  donated  by  the 
Electro  Importing  Company  of  New 
York.  It  was  awarded  for  long  dis- 
tance reception,  prompt,  business-like 
delivery  and  for  perfect  indexing,  tim- 
ing and  marking  both  east  and  west- 
bound messages,  received  in  approved 
commercial  style. 

Third  Prize — Kenneth  Briggs  of 
Rochester,  N.  Y.  (8  MG),  whom  you 
all  remember  as  almost  catching  up 
with  C.  E.  Hughes,  the  presidential 
candidate,  with  a copy  of  the  relay  mes- 
sage on  October  27th,  was  awarded  the 
1 k.w.  Thordarson  transformer,  donat- 
ed by  the  Thordarson  Transformer 
Company  of  Chicago.  The  QRM  map 
showed  marked  interference,  particular- 
ly on  westbound  messages. 

Fourth  Prize — Scott  High  School  of 
Toledo,  Ohio,  was  awarded  the  Will- 


iam B.  Duck's  Arlington  tuner  for  long 
distance  reception  with  moderate  ap- 
paratus, diligent  and  persistent  listen- 
ing for  the  return  message  and  a com- 
plete business-like  report. 

Fifth  Prize — Leander  L.  Hoyt  of 
Hayward,  Cal.  (6  SI),  was  awarded  the 
Chambers  No.  749  tuner,  for  the  re- 
ception of  arc  and  spark  signals.  This 
prize  was  awarded  for  long  distance 
work  and  incessant  effort  to  bring  the 
amateurs  in  that  neighborhood  to  a 
realization  that  California  would  be 
put  on  the  Relay  map. 

. Sixth  Prize — Mr.  and  Mrs.  C.  Cand- 
ler (8  NH)  are  located  in  St.  Mary's, 
Ohio,  but  their  sigs.  do  not  stay  at 
home.  During  the  Presidential  Relay 
this  station  received  six  hard  earned 
credits,  although  its  transformer  was 
not  working  properly.  If  it  had  not 
been  for  this  station  amateurs  south 
and  west  would  not  have  received  the 
westbound  MSG.  Some  who  did  not 
know  8 NH  was  supposed  to  help  on 
relay  reported  that  station  as  QRM. 
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This  station  was  awarded  the  donation 
of  the  Perfection  Radio  Laboratory  of 
Clinton,  la. — one  short  wave  amplify- 
ing tuner.  The  writer  used  a tuner  of 
this  make  during  the  last  relay  and 
could  hear  the  sigs.  of  4 CL  and  2 PM 
very  QSA. 

Seventh  Prize— O.  R.  Terry  of 
Stoughton,  Wis.,  was  awarded  the 
prize  of  the  Manhattan  Electric  Supply 
Company  of  Chicago.  This  is  a pair  of 
3,000-ohm  Mesco  phones. 


May,  1917 

much  for  granted  and  not  filing  the 
time  received  on  their  reports.  The 
names  of  the  operators  and  the  stations 
that  made  perfect  scores  will  be  found 
in  the  following  list : 

Arkansas — John  M.  Clayton,  5 BV, 
Little  Rock. 

Arizona. — R.  A.,  6 FD,  Phoenix;  L. 
E.  Glenn,  6 IT,  Alhambra;  J.  Giraud, 
6 EO,  Phoenix;  R.  Higgy,  6 DM, 
Phoenix. 

Colorado. — E.  F.  Doig,  Q ZF,  Dcn- 


O.  R.  Terry’s  station  at  Stoughton , Wis. — Winner  of  the  Seventh  Prise 


Eighth  Prize — The  Phoenix  Radio 
Club  of  Phoenix,  Ariz.,  was  awarded 
the  donation  of  Philip  E.  Edelman  of 
St.  Paul,  Minn.  This  is  his  latest  book, 
“Experimental  Wireless  Stations.”  The 
prize  was  awarded  for  long  distance  re- 
ception, co-operation  in  the  relay  and 
keeping  quiet  when  necessary. 

The  prize  winners  may  obtain  the 
prizes  by  writing  to  the  donors,  giving 
their  names  and  addresses  and  refer- 
ring to  this  magazine. 

In  awarding  the  prizes  the  location 
of  the  station,  QRM,  neatness  of  the 
report,  diligence  in  seeking  the  return 
MSG,  judgment  in  making  the  reports 
and  length  of  time  spent  by  the  opera- 
tors as  experimenters  were  taken  into 
consideration.  Many  in  the  Relay  failed 
because  of  misspelled  words,  taking  too 


ver;  W.  H.  Smith,  9 ZF,  Denver. 

California. — Seefred  brothers,  6 EA, 
Los  Angeles;  L.  Lynde,  6 UG,  Long 
Beach ; C.  H.  Hirst,  Stanford  Univer- 
sity; F.  Terman,  6 FT,  Stanford  Uni- 
versity; L.  L.  Hoyt,  6 SI,  Hayward. 

Connecticut. — H.  Haugh,  HH,  Der- 
by. 

The  Dakotas. — M.  Tuve,  MT,  Can- 
ton, S.  D. ; P.  C.  Green,  PG,  Aberdeen, 
S.  D. ; D.  Cottam,  DCL,  La  Moure, 
N.  D. : E.  Worthington,  9 APG,  Aber- 
deen, S.  D. ; E.  R.  Isaak,  9 TZ,  Eureka, 
S.  D.;  A.  Shaw,  AS,  Parkston,  S.  D. 

Florida. — J.  C.  Cooper,  Jr.,  4 El, 
Jacksonville;  C.  M.  West,  U.  S.  N.,  St. 
Augustine. 

Georgia.  -D.  L.  Gaston,  CWW, 
Commerce;  A.  F.  TTood,  CWW,  Com- 
merce; C.  H.  Williams,  4 CY,  Coving- 
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ton;  J.  R.  Shumate,  4 EC,  Tomasville; 
VV.  B.  Pope,  4 A A,  Athens. 

Indiana. — G.  Decker,  9 QNO,  Ligo- 
nier;  L.  B.  Wilcox,  9 KH,  Angola;  L. 
Gehring,  9 AAS,  Bluff  ton;  P.  K. 
Romey,  9 QR,  Columbia  City;  J.  E. 
Williams,  JW,  La  Grange. 

Illinois. — S.  W.  Pierson,  9 PY,  Car- 
rolton;  R.  H.  G.  Mathews,  9 ZN,  Chi- 
cago; E.  E.  Boynton,  9 ARA,  Syca- 
more; L.  A.  Kern,  9 GY,  Matoon;  H. 
Klaus,  HK,  Eureka;  R.  W.  Beard,  9 
GK,  Pleasant  Plains;  E.  H.  Giddings, 
9 MK,  Lanark;  H.  A.  Mackley,#  AIM, 
Peoria. 

Iowa. — W.  E.  Slauson,  9 AMI,  Mon- 
tiqello;  H.  O.  Ainsworth,  9 AMI,  Mon- 
ticello ; S.  U.  of  Iowa,  9 YA,  Iowa  City ; 
Don  Bailey,  9 RD,  Clinton;  Lester 
Fawcett,  9 AIF,  Independence;  C. 
Tumwall,  CT,  Ottumwa;  W.  Harper, 
WH,  Ottumwa;  H.  M.  Ennis,  HME, 
Ottumwa;  Kent  brothers,  9 ARF,  De 
Witt;  The  Old  War  Horse,  9 RD, 
Clinton. 

Kansas.— W.  S.  Ezell,  9 YE,  Wichi- 
ta; Karl  Keller,  9 ADE,  Kinsley. 

Louisiana. — P.  E.  Grenlaw,  5 BB, 
Franklinton. 

Massachusetts. — R.  T.  St.  James,  1 
IZ,  Great  Barrington;  P.  C.  Smith, 
Haverhill;  E.  B.  George,  1 ANA, 
Framingham,  B.  H.  Moran,  1 AAM, 
Natick. 

Minnesota.  — Peter  Hansen,  PH, 
Chisolm. 

Michigan. — J.  L.  Munger,  LM,  Stur- 
gis; W.  Benson,  8 ANR,  Battle  Creek; 
Ed  Holby,  9 OE,  Matquette;  Y.  M. 
C.  A.,  8 QJ,  Ann  Arbor;  M.  B.  Rann, 
8 ADR,  Lansing;  W.  Koivanen,  WK, 
Chisolm ; D.  G.  Carter,  8 WR,  Grosse 
Point. 

Missouri. — W.  Corwin,  9 ABD,  Jef- 
ferson City;  Washington  University,  9 
XV,  St.  Louis;  H.  Longmire,  Monroe 
City;  B.  Emerson,  Monroe  City. 

Maryland. — C.  E.  King,  3 SV,  Balti- 
more ; E.  B.  Duvall,  3 AK,  Baltimore ; 
A.  P.  Smith,  3 AK,  Baltimore ; L.  W. 
Passano,  Marconi  operator,  M.  & M. 
Co.,  Baltimore. 

Montana. — A.  C.  Campbell,  7 ZC, 
Lewiston. 

Nebraska. — Bradford  Telepea  (No 
call),  Tekomah. 


‘New  York. — J.  N.  Simpson,  8 CM, 
Rochester;  W.  C.  Ballard,  8 XU, 
Ithaca;  Genesee  Radio  Station,  8 OZ, 
Rochester;  Dr.  H.  E.  Fitch,  8 ZE,  El- 
mira; O.  W.  Saxton,  8 FY,  Buffalo; 
A.  C.  Young,  8 ARB,  Buffalo;  H. 
Blower,  2 HB,  Brooklyn;  Kenneth 
Briggs,  8 MG,  Rochester;  J.  Weiss,  2 
FH,  Port  Washington;  G.  M.  Benas,  8 
CC,  Utica;  W.  J.  Vickery,  8 SE,  Glov- 
ersville ; J.  K.  Hewitt,  2 AGJ,  Albany. 

North  Carolina. — W.  S.  Rothrock,  4 
DI,  Winston  Salem;  J.  T.  Moorehead, 
JM,  Greensboro. 

Ohio. — Fred  Travis,  Defiance;  R. 
Hoffman,  Defiance;  D.  Israel,  8 ANC, 
Cincinnati ; G.  D.  Howsare,  8 ASC, 
Eaton;  D.  Schellenbach,  8 IF,  Wyo- 
ming; R.  A.  Duerk,  8 AHI,  Defiance; 
C.  Linxweiler,  8 IJ,  Dayton;  (no 
name),  8 ATG,  Tiffin;  C.  Candler,  8 
NH,  St.  Mary's;  L.  Berman,  8 ML, 
Cincinnati;  Scott  High  School,  8 ZL, 
Toledo;  Merle  Sager,  8 ASW,  Tiffin; 
N.  Thomas,  8 FX,  Marietta;  M.  B. 
West,  8 AEZ,  Lima ; J.  F.  Eckel,  8 PL, 
Cincinnati;  J.  O.  Hibbett,  1113,  Otta- 
wa; L.  M.  Clausing,  8 YL,  Lima. 

Oklahoma. — A.  and  M.  Steddon,  5 
AB,  Oklahoma  City. 

Pennsylvania. — H.  T.  Mapes,  3 
AUC,  Carlisle;  Chris  M.  Bowman,  3 
PC,  Lancaster;  High  School  station,  8 
JS,  Bellefonte;  L.  and  H.  Alexander, 
8 ALE,  Grove  City;  R.  R.  Goodwin, 
Roulette;  M.  H.  Mandelkern,  3 MR, 
Philadelphia;  Peabody  High  School, 

8 YZ,  Pittsburgh ; W.  and  R.  Shoop, 
Vandergift;  F.  J.  Anderson,  * QD, 
Reading ; F.  H.  Brian,  Smithport ; 
C.  H.  Stewart,  3 ZS,  St.  David's;  Nas-  * 
sau  Brothers,  3 CT,  Philadelphia ; Karl 
E.  Hassel,  8 YI,  Pittsburgh;  R.  C.  Cle- 
ment, 8 A TT,  Washington ; St.  Joseph's 
College,  3 XJ,  Philadelphia. 

Rhode  Island. — C.  E.  Davis,  Edge- 
wood;  M.  V.  Pollys,  Jr.,  1 EMG,  Bris- 
tol; H.  W.  Thomley,  1 AI,  Pawtucket. 

Tennessee — S.  H.  Sheib,  5 CY, 
Nashville ; C.  B.  Delahunt,  5 ZD,  Mem- 
phis. 

Texas — B.  Emerson,  5 DU,  Dallas; 
R.  Corlett,  5 ZC,  Dallas ; J.  L.  Antry, 
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3 ED,  Houston;  C.  W.  Gilfillan,  FM, 
Austin. 

Virginia. — R.  R.  Chappell,  3 ST, 
Richmond ; G.  C.  Robinson,  3 ST, 
Richmond;  J.  F.  Wohlford,  3 WE,  Ro- 
anoke ; W.  T.  Gravely,  3 RO,  Danville ; 
J.  E.  Krone,  3 TY,  Newport  News;  A. 
N.  Johnson,  3 TY,  Newport  News. 

West  Virginia. — J.  E.  Law,  Clarks- 
burg; H.  E.  Bums,  8 AGH,  Martins- 
burg.  N 

Wisconsin. — H.  J.  Crawford,  9 WT, 


Wausau;  C.  Quinn,  9 ARD,  Neehah; 
M.  P.  Hanson,  9 XH,  Madison;  E.  H. 
Hartnell,  9 BV.,  Salem;  A.  Rufsvold, 
9 ADI,  Marinette;  O.  R.  Terry,  9 HQ, 
Stoughton. 

In  conclusion,  attention  should  be 
called  to  the  fact  that  fifty  miles, 
worked  absolutely  sure,  with  a cpnsid- 
erable  number  of  relay  stations,  is 
more  reliable  than  a few  stations  with 
long  jumps  between,  operating  only 
when  conditions  permit. 


As  follows  are  descriptions  of  some  of 
the  stations,  the  owners  of  which  were 
awarded  prizes : 

The  station  of  Edward  B.  Duvall  and 
Allan  P.  Smith,  3d,  winners  of  the  first 
prize,  contains  a vacuum  valve  cabinet,  an 
auditron  bulb,  a bunnell  43-plate  vari- 
able condenser,  a cabinet  receiving  set 
with  a small  reconstructed  and  rewound 
Murdock  receiving  coupler,  crystal  de- 
tectors, a Blitzen  variable  condenser  and 
loading  coils  which  are  inside  the  cabinet 
and  are  controlled  by  the  change-over 
switches  mounted  on  the  front.  Two 
of  these  switches  also  cut  out  unused 
parts  of  the  small  coupler  which  makes 
it  efficient  for  short  wave  reception.  A 
large  reversing  switch  on  the  table  throws 
the  tuner  either  to  the  crystal  detectors 
or  the  vacuum  valve  circuits.  A large 
marble  key  of  the  Marconi  and  Murdock 
2,000-Ohm  receivers  are  employed. 

The  reception  of  signals  is  carried  on 
through  the  secondary  of  the  oscillation 
transformer.  No  large  aerial  change- 
over switch  is  used,  a small  rubber  base 
pole  changing  switch  being  employed. 
The  transmitter  is  contained  in  a large 
panel  on  the  front  of  which  are  mounted 
switches  for  power  control  and  a rheo- 
stat for  rotary  gap  speed  control.  The 
transmitting  set  is  made  up  uf  a Vi  K.W. 
Clapp-Eastham  Company  transformer,  a 
Hytone  rotary  quenched  gap  and  motor, 
a Clapp-Eastham  Glass  plate  condenser 
and  an  oscillation  transformer,  pancake 
style,  insulated  on  hard  rubber.  All  con- 
nections are  of  heavy  brass  ribbon,  those 
in  the  closed  circuit  being  extremely 
short.  Marconi  kick-back  preventors  ar£ 


used  in  the  primary  circuit  of  the  trans- 
former. Clapp-Eastham  hot  wire  am- 
meter is  used.  The  ground  is  to 
water  pipes,  driven  into  the  earth,  and 
a heavy  brass  strip  soldered  to  a roof. 
The  main  ground  lead  that  connects  to 
these  grounds  consists  of  six  stranded 
phosphor  bronze  wires.  The  aerial  is 
about  70  feet  long,  made  up  of  two  wires, 
suspended  30  feet  above  the  grounded 
at  both  ends.  The  wires  are  standard-6 
roof  at  both  ends.  The  wires  are  stand- 
ard-6 strand  No.  18.  Hard  rubber  insu- 
lators insulate  each  wire  and  ^re  used 
wherever  necessary. 

The  transformer  input  operating  at  full 
power  is  340  watts  and  the  aerial  cur- 
rent is  2.5  amperes.  The  station  has 
been  heard  over  300  miles,  north,  west 
and  south,  and  has  worked  2 AGJ  Albany, 
N.  Y. ; 8 VX,  Buffalo,  N.  Y. ; 2 PM,  New 
York  City;  8 ALE,  Grove  City,  Pa. ; and 
others.  The  receiving  range  for  ama- 
teur stations  has  not  yet  been  determined. 
The  owners  are  members  of  the  National 
Amateur  Wireless  Association,  the  In- 
stitute of  Radio  Engineers  and  the  Balti- 
more Radio  Association. 

The  station  of  W.  B.  Pope  at  Athens, 
Ga.,  winner  of  the  second  prize,  has  an 
antenna  of  the  “T”  type,  70  feet  in  height 
at  one  end  and  60  feet  at  the  other. 
There  are  three  wires  of  7/22  hard 
drawn  copper,  140  feet  in  length,  spaced 
four  feet  apart.  Other  parts  of  the  equip- 
ment include  a special  short  wave  induc- 
tively-coupled tuner,  a single-valve  Arm- 
strong circuit,  2,000-ohm  phones  and 
two  variometers,  one  in  the  grid  circuit 
and  one  in  the  plate  or  wing  circuit. 
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The  station  of  Kenneth  Briggs  in 
Rochester,  N.  Y.,  winner  of  the  third 
prize,  has  a transmitting  set  in  the  form 
of  a panel.  On  the  lower  shelf  is  a 
Thordarson  i K.W.  transformer,  and  a 
plate  glass,  oil-immersed  condenser. 
Above  are  the  rotary  gap  and  oscillation 
transformer.  On  the  panel  are  the 
switches  controlling  the  power  for  the 
transformer  and  gap  motor,  the  antenna 
switch  and  a switch  for  the  A.  C. 

On  a table  are  the  key  and  the  receiv- 
ing cabinet  which  is  made  of  cherry.  The 
cabinet  contains  a 3,000-meter  coupler, 
and  the  primary  and  secondary  loading 
coils,  which  will  load  the  coupled  up  to 
12,000  meters.  There  are  two  oscilla- 
tions and  a mineral  detector  with  switches 
so  that  both  damped  and  undamped  waves 
can  be  received.  The  mineral  detector 
can  be  used  alone,  one  vacuum  valve 
alone,  and  a vacuum  valve  with  the  am- 
plifier. There  is  a variable  condenser 
across  the  secondary,  and  in  the  cabinet 
are  high  voltage  batteries  for  the  vacuum 
valves.  The  phones  are  of  the  Brandes 
trans- Atlantic  type. 

The  aerial,  which  is  of  the  inverted 
“L”  type,  has  four  wires  55  feet  in 
length.  It  is  about  fifty  feet  in  height. 

The  entire  set  is  home-made  with  the 
exception  of  the  transformer,  antenna 
switch,  phones  and  detectors. 

The  transmitting  outfit  of  the  Scott 
High  School  station  (8  ZL),  at  Toledo, 
Ohio,  winners  of  the  fourth  prize,  con- 
sists of  two  sets,  one  being  a V2  K.W. 
Hytone  outfit  and  the  other  a 2 K.W. 
rotary  equipment.  Three  receiving  sets 
are  employed.  One  is  for  undamped 
waves  with  a range  of  from  600  to  15,000 
meters.  A vacuum  valve  set  is  employed 
for  waves  of  from  600  to  1,500  meters. 
On  200-meter  work  a W.  B.  Duck  spe- 
cially-designed short  wave  regenerative 
receiver  is  used. 

Two  commercial  first  grade  operators 
are  in  charge  of  the  station,  and  Monday, 
Wednesday  and  Friday  afternoons  are 
devoted  to  message  work  with  8 NH. 
The  operators  in  charge  of  8 ZL  request 
that  all  stations  within  a radius  of  100 
miles  send  a memoranda  of  the  signals 
heard. 

Leander  L.  Hoyt,  winner  of  the  fifth 


prize,  whose  station  is  located  at  Hay- 
ward, Cal.,  has  a transmitting  set  con- 
sisting of  a variable  power  step-up  trans- 
former. The  power  used  for  all  work 
last  year  did  not  exceed  lA  K.W.  and  the 
input  variation  permits  power  from  lA 
•K.W.  to  10  K.W.  to  be  used  if  necessary. 
Power  is  supplied  to  the  primary  at  220 
A.  C.  The  oscillation  transformer  is 
of  the  conventional  helix  type.  The  con- 
denser is  of  the  rack  type  of  flint  glass 
and  has  a capacity  of  .008  microfarad. 
The  rotary  gap  consists  of  a bakelite 
disc,  1 foot  in  diameter,  run  by  an  induc- 
tion motor  at  1,800  r.p.m.  There  are 
sixteen  plugs  mounted  on  a disc. 

The  receiving  set  is  of  the  regular 
loose-coupled  type.  The  Electron  Relay 
is  used.  The  loose-couplers  employed 
are  well  adapted  to  vacuum  valve  circuits. 
Regenerative  circuits  have  been  employed 
recently,  marked  results  having  been  ob- 
tained on  low  wave-lengths.  The  vacuum 
valve  and  regenerative  circuit  apparatus 
with  the  required  number  of  variable 
condensers  and  the  addition  of  a pair  of 
Brandes  phones  complete  the"  set. 

Crystal  detectors  are  used  for  ordi- 
nary and  short  range  working.  Good 
amateur  sets  within  1,000  miles  and 
some  beyond  that  distance  are  easily  read 
at  night.  Many  stations  in  the  Ninth 
District  have  been  copied.  The  sending 
aerial  is  of  the  “fan”  type,  being  60  feet 
in  height  and  70  feet  in  length.  The  re- 
ceiving aerial  is  of  the  same  height,  and 
contains  two  wires.  It  is  250  feet  in 
length. 

The  transmitting  set  of  Mr.  and  Mrs. 
Charles  Candler,  winners  of  the  sixth 
prize,  is  composed  of  a 1 K.  W.  Thordar- 
son transformer,  an  oil  condenser  having 
twelve  10  inch  by  12  inch  glass  plates, 
coated  on  both  sides  with  tinfoil,  7 inches 
by  g]/2  inches,  a rotary  gap  composed  of 
a 7-inch  Micarta  disc  fitted  with  ten 
studs  and  driven  by  a belt  to  a motor  at 
about  3,000  to  3,400  r.p.m.,  and  a pan- 
cake type  oscillation  transformer. 

The  receiving  set  is  made  up  of  a 
cabinet  in  which  are  mounted  both  a 
vacuum  valve  and  an  audiotron,  the  lat- 
ter being  arranged  to  work  on  either  the 
plain  or  oscillating  circuit,  two  loose 
couplers,  several  variable  condensers  and 
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two  head-sets.  Any  wave  all  the  way 
from  180  to  10,000  meters  can  be  tuned 
in. 

The  aerial  is  of  the  T-type,  87  feet  in 
length,  58  feet  in  height,  having  six 
wires,  spaced  27  inches  apart.  The  set 
is  grounded  to  water,  gas  and  waste 
pipes. 

The  transmitting  set  of  O.  R.  Terry 
or  Stoughton,  Wis.,  winner  of  the  sev- 
enth prize,  consists  of  a 1 k.w.  Thordar- 
son  transformer,  a home-made  oil-im- 


mersed condenser,  a pancake  type  oscil- 
lation transformer  and  a rotary  gap  made 
up  of  a 5-inch  disc,  running  at  about 
3,000  r.p.m.  The  disc  contains  six  plugs. 

The  receiving  set  is  made  up  of  a pair 
of  Brandes  2,800-ohm  phones,  one  large 
and  one  small  loose  coupler,  a variable 
condenser,  one  in  series  with  the  aerial 
and  one  shunted  across  the  secondary,  an 
audiotron  bulb  used  with  a regenerative 
hook-up  and  two  large  loading  induc- 
tances for  undamped  wave  stations. 


The  2 k.ie.  Marconi  radio  panel  set  as  installed  on  the  steamship  H.  II.  Rogers.  An  unusual 
picture  as  it  gives  a detailed  reproduction  of  the  apparatus  in  the  wireless  cabin 
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Radio  the  Highest  Form  of  Engi- 
neering Expression 

The  Washington  Section  I.  R.  E.,  Dinner 
Records  a Noteworthy  Message  of  Patriotic 
and  Scientific  Inspiration  to  Workers  in  the 
Field  of  Wireleess  Communication. 


THE  spirit  of  co-operation  that  finds 
science  united  for  the  protection 
of  the  nation  as  it  goes  to  war,  was  elo- 
quently foreshadowed  at  the  dinner  ten- 
dered on  March  3rd  to  Brigadier  Gen- 
eral George  O.  Squier  by  the  Washing- 
ton Section  of  the  Institute  of  Radio  En- 
gineers. An  assemblage  representative 
of  the  highest  engineering  skill  in  the  art 
of  wireless  communication  mentally  and 
orally  dedicated  itself  on  this  occasion  to 
making  available  to  the  Government  a 
system  of  radio  unsurpassed,  and  even 
unequalled,  throughout  the  civilized 
world. 

Lieut.  Commander  S.  C.  Hooper,  to 
whom  is  given  a large  proportion  of  the 
credit  for  the  reorganization  of  the 
Navy's  radio  system  and  the  installation 
of  efficiency  methods,  began  the  ad- 
dresses of  the  evening  with  an  apprecia- 
tion of  the  manner  in  which  the  workers 
in  the  wireless  field  had  made  ready  in- 
dustrially for  preparedness  of  a high 
order.  It  was  significant  of  the  times, 
he  said,  that  this  newest  of  arts  had  a 
material  representation  in  manufacturing 
circles  and  it  was  inspiring  to  know  that 
the  serious  situation  had  effected  a 
whole-souled  mobilization  of  production 
effort  for  the  mechanical  equipment  of 
the  Navy.  As  to  valuable  personnel  tc 
be  drawn  from  the  field,  he  felt  certain 
that  quick  response  would  be  made  to 
the  call  to  the  colors,  with  such  antici- 
pated acceleration  in  fact,  that  he  hoped 
to  make  it  understood  that  the  nation's 
best  interests  would  be  served  if  the 
engineers  would  remain  in  their  places 
as  producers  of  equipment,  allowing  the 
less  skilled  workers  who  had  not  reached 


the  plane  of  scientific  standing  to  go  to 
the  front  for  the  execution  of  the  actual 
communication. 

George  H.  Clark,  expert  radio  aid  for 
the  Bureau  of  Steam  Engineering  of  the 
Navy  Department,  echoed  these  senti- 
ments in  an  after-dinner  speech  that  car- 
ried an  eloquent  appreciation  of  the  con- 
tributions to  science  of  General  Squier, 
the  guest  of  honor,  and  Lee  de  Forest 
added  a further  testimonial  on  the  cable 
inventions  of  the  scientist  soldier.  Mr. 
Cl«vk  emphasized  the  fact  that  there  now 
existed  the  closest  co-operation  between 
the  Army  and  Navy  Departments  and 
through  their  co-ordinated  effort  the  very 
highest  type  of  equipment  had  been  se- 
cured. That  every  engineer  engaged  in 
wireless  work  would  offer  his  services  to 
the  nation  unreservedly,  was  the  predic- 
tion of  Dr.  Louis  Cohen,  of  the  Bureau 
of  Standards,  who  followed  the  speakers 
with  a review  of  the  efforts  of  the  en- 
gineers and  their  accomplishments.  Re- 
cent inventions,  he  stated,  were  of  the 
greatest  importance  arid  it  was  unques- 
tioned that  still  greater  refinements 
would  follow  fast  in  the  crucible  of  war- 
time effort. 

Further  inspiration  to  effort  was  add- 
ed by  H.  E.  Knight,  a patent  attorney, 
who  gave  unstinted  praise  to  the  men 
who  had  set  aside  the  isolation  of  the 
sea.  A contribution  of  a more  efficient 
type  of  apparatus  so  that  ships  and  men 
at  sea  could  be  instantly  controlled  by 
the  naval  strategist,  he  characterized  a 
more  valuable  gift  than  another  ten  mil- 
lion dollar  battleship.  The  execution  of 
these  principles,  the  tearing  aside  of  the 
curtain  of  ignorance,  had  been  the  aim 
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and  purpose  of  the  Institute  of  Radio 
Engineers,  added  its  secretary,  David 
Sarnoff,  commercial  manager  of  the 
Marconi  Company.  Its  rapid  growth  to 
the  point  where  members  who  were  none 
too  friendly  in  the  battle  for  commercial 
supremacy  met  on  the  common  ground 
of  enlightenment  where  scientific  re- 
search was  concerned,  he  believed  justi- 
fied most  enthusiastic  predictions  for  the 
acceleration  of  progress  in  the  art  it- 
self. Mr.  Sarnoflf  reiterated  the  praise 
due  General  Squier  for  his  contributions 
to  science,  and  noted  that  in  the  testi- 
monial dinner  tendered  in  recognition  of 
his  accession  to  th6  high  office  of  Chief 
Signal  Officer  of  the  Army,  the  Insti- 
tute was  honoring  one  of  its  most  active 
workers  and  heartiest  well  wishers. 

An  ovation  marked  the  introduction  of 
the  guest  of  the  evening,  and  General 
Squier  responded  immediately  with  a 
message  of  inspiration  that  pointed  out 
a double  incentive  for  every  engineer 
present.  The  keynote  of  his  address  co- 
incidentally lay  in  the  toast  carried  on 
the  menu,  titled  “To  the  Radio  Engi- 
neer of  Tomorrow/' 

Here  is  a toast  that  we  want  tQ  drink  to 
a fellow  we'll  never  know — 

The  fellow  who's  going  to  take  our  place 
when  it's  time  for  us  to  go. 

We  wonder  what  kind  of  a chap  he'll  be 
and  we  wish  we  could  take  his  hand, 
Just  to  whisper,  “We  wish  you  well,  old 
man,"  in  a way  that  he'd  understand. 
We'd  like  to  give  him  the  cheering  word 
that  we've  longed  at  times  to  hear; 
We'd  like  to  give  him  the  warm  hand- 
clasp when  never  a friend  seems 
near. 

We've  gained  our  knowledge  by  sheer 
hard  work,  and  we  wish  we  could 
pass  it  on 

To  the  fellow  who'll  come  to  take  our 
place  some  day  when  we  are  gone. 

It  was  the  spirit  phrased  as  “we've 
gained  our  knowledge  by  sheer  hard 
work"  which  General  Squier  sought  to 
emphasize.  It  was  all  hard  work,  he  be- 
lieved, so  intensive  that  it  gave  little  op- 
portunity for  the  worker  to  realize  that 
he  was  making  scientific  and  industrial 
history.  He  noted  that,  almost  without 
exception,  the  engineers  of  the  art  were 
young  men,  yet  their  research  was  con- 


ducted in  a field  which  encompassed  con- 
duction and  transfers  of  radiant  energy, 
striking  the  very  highest  form  of  elec- 
trical engineering.  He  compared  radio 
investigation  with  other  forms  of  elec- 
trical engineering,  pointing  to  the  fact 
that  the  power  and  transmission  engi- 
neers restricted  themselves  to  the  pro- 
duction or  transfer  of  currents,  whereas 
their  finest  productions  were  required  to 
generate  and  control  the  high  frequencies 
employed  in  wireless  transmission.  The 
radio  engineer  therefore  was  employing 
the  most  advanced  expressions  of  other 
branches  of  power  engineering;  yet  he 
could  not  remain  satisfied  with  their  per- 
fection since  it  was  his  function  to  utilize 
them  in  a still  higher  form  of  develop- 
ment. In  this  lay  the  wireless  man's 
great  opportunity,  he  observed,  and  it 
was  his  belief  that  it  was  all  too  little 
appreciated  among  the  workers  in  the 
art  that  their  investigations  represented 
the  supreme  expression  of  signal  engi- 
neering. As  an  instance,  he  cited  the 
control  of  currents  through  the  employ- 
ment of  the  vacuum  valve,  stating  that 
in  its  study  to  define  the  theoretical  ac- 
tion the  engineer  bordered  on  the  highest 
form  of  physics.  He  advocated  recog- 
nition of  radio  experts  as  signal  engi- 
neers, a fuller  designation  of  their  field 
being  thus  expressed,  since,  in  the  pur- 
suit of  their  research  they  first  had  to 
learn  all  that  signal  engineers  know 
about  power  transmission,  radio  embrac- 
ing all  these  forms  and  the  additional 
form  which  was  peculiar  to  their  re- 
stricted field.  In  this  necessity  for  wide 
knowledge  lay  the  wonderful  opportuni- 
ties for  the  young  man,  he  believed,  and 
with  the  expansion  of  the  art  he  looked 
for  the  attraction  to  the  field  of  the  best 
engineering  brains  of  the  country. 

The  General  then  commented  on  the 
new  spirit  which  had  swept  the  country 
during  his  absence  abroad.  The  high 
type  of  patriotism  evidenced  everywhere 
had  proved  a revelation  to  him,  he  said. 
To  his  office  in  the  War  Department, 
for  instance,  had  come  the  representa- 
tives of  practically  all  the  nation's  great- 
est industries,  offering  to  the  Government 
their  equipment  and  personnel  without 
reservation.  Men  whom  he  had  believed 
so  engrossed  in  the  magnitude  of  their 


Digitized  by 


Google 


May,  1917 


THE  WIRELESS  AGE 


543 


commercial  affairs  that  they  could  give 
only  partial  consideration  to  defense 
needs  had  placed  at  Government  disposal 
everything  they  had,  declaring  their 
willingness  and  anxiety  to  serve  the  na- 
tion with  all  the  facilities  under  their 
control.  This  spirit  was  inspiring,  he 
declared,  and  promised  well  for  the  effi- 
ciency of  the  military  establishment  in 
war  time. 

With  characteristic  enthusiasm  for 
scientific  study,  General  Squier  conclud- 
ed his  notable  address  with  a suggestion 
to  engineers.  He  called  attention  to  the 
fact  that  the  field  was  well  acquainted 
with  the  result  attained  by  signaling  with 
oscillations  above  the  point  of  audibility ; 
he  then  noted  that  using  the  microphone 
he  had  transmitted  signals  by  submarine 
cable  below  the  point  of  audibility,  and 
found  this  method  efficient,  not  better 
than  at  high  frequencies,  but  good.  The 
suggestion  was  then  in  order,  he  thought, 
that  American  engineers  try  communica- 
tion at  a point  in  between,  using  the 
microphone.  The  result,  he  believed, 
would  be  interesting  and  would  con- 
tribute valuable  data  to  the  field. 

General  Squier  was  the  last  speaker, 
and  at  the  conclusion  of  his  inspirational 


message  the  diners  arose  and  recited  in 
concert  the  vigorous  expression  of 
patriotism,  “The  Flag  We  Love,”  par- 
ticular significance  being  attached  to  its 
delivery  amid  the  distant  rumble  of  a 
great  nation  preparing  to  go  to  war: 
“Your  flag  and  my  flag,  and  how  it  flies 
today 

In  your  land  and  my  land  and  half  a 
world  away; 

Rose-  red  and  blood  red  its  stripes  for- 
ever gleam, 

Snow  white  and  soul  white,  the  good 
forefathers'  dream; 

Sky  blue  and  true  blue  with  stars  that 
gleam  aright; 

The  gloried  guidon  of  the  day,  a shelter 
through  the  night. 

“Your  flag  and  my  flag,  and  oh,  how 
much  it  holds! 

Your  land  and  my  land,  secure  within  its 
folds ; 

Your  heart  and  my  heart  beat  quicker 
at  its  sight, 

Sun  kissed  and  wind  tossed,  the  red  and 
blue  and  white; 

The  one  flag — the  great  flag  for  me  and 
you, 

Glorifies  all  else  beside — the  red  and 
white  and  blue. 


ANOTHER  VIEWPOINT  ON  THE  STATION  IN  MEXICO  CITY 


In  El  Pueblo,  a government  organ  pub- 
lished in  Mexico  City,  was  published  the 
following  article  on  March  28 : 

“In  the  last  few  days  the  wireless  sta- 
tion installed  at  Chapultepec,  in  this  city, 
has  been  communicating  directly  with  the 
North  American  city  of  Houston,  in  the 
State  of  Texas,  and  with  some  cities  of 
South  America,  especially  Panama. 

“This  fact  signifies  that  our  wireless 
service  is  improving  daily  and  that  its 
field  of  action  is  extended  more  and 
more. 

“In  order  that  our  readers  may  appre- 
ciate this  progressive  evolution  of  our 
wireless  service,  we  will  say  that  since 
the  constitutional  government  controlled 
the  greater  part  of  the  territory  of  the 
republic  the  service  in  question,  with  the 
ships  arriving  at  our  ports  or  to  be  found 
in  national  waters,  is  double  what  it  was 
in  former  times.” 


This  inspired  “explanation”  of  why 
Mexico  has  suddenly  added  such  a pow- 
erful station  to  its  wireless  service — to 
be  prepared  to  report  merchant  ships 
after  the  war  ends  in  Europe — was  re- 
ceived with  some  amusement  by  foreign- 
ers who  read  it  in  Mexico  City  in  the 
government  organ.  It  was  commented 
that  the  station  might  be  of  far  greater 
value  to  German  submarines  in  Gulf  wa- 
ters if  possibly  the  Zimmerman  note  in- 
viting Mexico  to  become  an  ally  of  Ger- 
many should  prove  to  be  something  more 
than  a mere  “scrap  of  paper.” 

It  is  known  that  Mexico  City  has  been 
holding  wireless  communication  with 
San  Salvador  and  also  with  Colombia, 
and  it  is  also  known  that  the  German 
Minister  in  Havana  has  received  mys- 
terious wireless  messages  having  to  do 
with  Mexican  affairs. 
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General  Squier,  Scientist,  Inventor 

and  Soldier 


Activities  of 
the  Newly 
Elected 
Advisory 
Board 

Vice-President 
of  the 
National 
Amateur 
Wireless 
Association 


MEMBERS  of  the  National  Ama- 
teur Wireless  Association  wjll  be 
gratified  to  learn  that  Brigadier  General 
George  Owen  Squier,  Chief  Signal  Offi- 
cer of  the  Army,  has  been  elected  one 
of  the  vice-presidents  of  the  National 
Advisory  Board  of  their  organization. 
The  National  Amateur  Wireless  Associa- 
tion thus  obtains  all  the  benefits  of  the 
advice  of  an  energetic  officer  of  high 
scientific  attainments. 


Among  the  important  researches  made 
by  General  Squier  are  the  electro-chem- 
ical effects  due  to  magnetization;  the 
polarizing  photo-cronograph ; the  sine 
wave  systems  of  telegraphy  and  ocean 
cabling;  the  absorption  of  electro-mag- 
netic waves  by  living  vegetable  organ- 
isms, and  multiplex  telephony.  He  is 
the  co-inventor  with  Professor  A.  C. 
Crehore  of  the  polarizing  photo-crono- 
graph and  of  two  systems  of  rapid  teleg- 
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raphy,  both  employing  the  alternating 
current.  * The  polarizing  photo-crono- 
graph,  which  is  based  upon  the  principle 
of  the  electro-magnetic  polarization  of 
light  and  was  devised  for  the  measure- 
ment of  the  velocity  of  projectiles, 
formed  the  subject  of  several  papers 
contributed  to 
the  Journal 
of  U n i t e d 
States  Artil- 
lery, of  which 
periodi- 
c a 1 General 
Squier  was 

0 n e of  the 
founders.  The 
earlier  s y s - 
tem  of  ra- 
pid teleg- 
raphy, de- 
scribed in  a 
paper  read  in 
1897  before 
the  American 
Institute  of 
Electrical  En- 
gineers, was 
based  upon 
the  employ- 
ment of  the 
alternat- 

1 n g current 
and  on  the 
use  of  t h e 
p o 1 a r i z - 
ing  photo- 
c h r o n o - 
graph  as  the 
receiver. 

This  system 
was  experi- 
mentally 
operated  over  the  lines  of  the  Brit- 
ish post  office  with  satisfactory  re- 
sults. The  later  system,  described  in 
a paper  read  before  the  same  body  in 
1900,  was  one  for  submarine  telegraph 
service,  and  involved  the  use  of  sine 
wave  e.  m.  f’s.  This  sytsem  also  gave 
excellent  results  in  experimental  opera- 
tion over  a commercial  submarine  line 
The  transmitter  used  with  thiH  latter 
system  was  the  subject  of  a paper  read 
before  the  International  Electrical  Con- 


gress of  Paris,  1900.  General  Squier 
and  Professor  Crehore  also  devised  an 
alternating-current  range  and  position 
finder. 

Among  the  more  recent  work  of  Gen- 
eral Squier  is  a study  of  the  absorption 
of  electro-magnetic  waves  by  liv- 

i n g vege- 
table organ- 
isms, and  an 
investi- 
gation of  the 
use  of  trees 
in  wire- 
less teleg- 
raphy as  an- 
tenna, which 
latter  has 
resulted 
in  some 
remark- 
able,  practical 
develop- 
ments. 

His  chief 
and  most  re- 
c e n t inven- 
tion is  popu- 
larly known 
as  the  “wired 
wireless.”  Its 
principal  val- 
ue lies  in  the 
fact  that 
it  enables 
the  cable  to 
t r a nsmit  a 
number  o f 
messages  at 
the  same 
time.  It  is 
also  possible 
to  telephone 
a number  of  messages  at  the  same 
time.  It  is  even  possible  to  telephone 
at  the  same,  time  while  the  message  is 
being  telegraphed,  without  interfer- 
ence. What  General  Squicr’s  inven- 
tion has  made  possible — and  this  is 
his  most  important  contribution  to 
the  wireless  art — is  that  it  puts  a 
high  frequency  current  into  the  line  and 
controls  it  by  the  use  of  the  vacuum 
valve,  receiving  it  through  the  same  in- 
strumentality and  controlling  it  to 


WAR  DEPARTMENT, 

OFFICE  OF  THE  CHIEF  SIONAU  OFFICER. 
WASHINOTON. 


March  21,  1917* 


My  dear  Mr,  Whita: 

Your  lattar  of  March  19,  1917,  haa 
bean  received  and  raad  with  ouch  interest. 

I shall  have  pleasure  in  earring  as 
an  honorary  vice-president  of  the  National 
Amateur  Wireless  Association  and  desire  to 
express  to  the  Association,  through  you, 
my  appreciation  of  the  courtesy  shown  to 
me  by  my  election  to  this  office.  1 

With  kindest  regards,  I am, 

Sincerely  yours. 


h * . 


Mr.  J.  Andrew  White, 

Acting  President, 

National  Amateur  Wireless  Association, 
450  Fourth  Avenue,  New  York,  N.  Y. 

General  Squier* s letter  accepting  honorary 
vice-presidency  of  the  N.  A.  W.  A. 
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normal  along  the  line.  This  arrange- 
ment permits  him  to  have  more  than  one 
alternator  and  more  than  one  receiver. 

This  invention  has  another  great  ad- 
vantage. It  makes  cable  signals  audible. 
They  can  be  read  faster  and  with  less 
possibility  of  error  than  through  sight 
reading,  under  which  system  cable  mes- 
sages have  hitherto  been  received. 

General  Squier,  who  has  been  at- 
tached to  the  aviation  section  of  the 
Signal  Corps,  was  born  in  Michigan, 
March  21,  1865,  and  is  a graduate  of 
the  U.  S.  M.  A.,  class  of  1887,  when  he 
was  promoted  in  the  Army  to  be  sec- 
ond lieutenant,  3d  Artillery.  He  was 
appointed  a first  lieutenant  in  the  Signal 
Corps  February  23,  1899.  He  took  a 
course  of  instruction  in  electric  engi- 
neering at  Johns  Hopkins  University  and 
holds  the  degree  of  Ph.  D.  from  that  in- 
stitution. He  has  served  as  instructor 
in  the  department  of  electricity  and 
mines  at  the  Artillery  School,  Fort  Mon- 
roe, Va.,  and  was  signal  officer  of  the 
Department  of  the  East.  During  the 
war  with  Spain  he  served  as  a captain 
and  lieutenant  colonel  and  signal  offi- 
cer of  volunteers,  and  was  chief  signal 
officer  of  the  3d  Army  Corps.  General 
Squier  served  in  the  Philippines,  1900- 
1902,  through  the  entire  rebellion.  He 
was  in  charge  of  the  captured  Spanish 


ship  Rita,  which  he  refitted  as  cable 
ship  (U.  S.  S.  Burnside),  and  he  de- 
signed and  constructed  the  first  ocean 
cable  made  in  America  and  laid  in  two 
years,  under  the  late  General  McArthur, 
all  the  cable  system  in  the  Philippines. 
He  founded  and  was  first  assistant  com- 
mandant of  the  Signal  Corps  School  at 
Leavenworth.  At  the  outbreak  of  the 
present  war  he  was  assigned  as  U.  S. 
censor  to  New  York  City,  and  was  later 
detailed  as  military  attache  to  the  Amer- 
ican Embassy  at  London. 

In  1910  Colonel  Squier  invented  the 
“multiplex  telegraphy  system ,”  the  pat- 
ent for  which  he  took  out  in  the  name  of 
the  whole  people,  thus  throwing  aside  a 
comfortable  fortune.  His  ability  as  an 
expert  in  his  line  was  early  recognized 
abroad.  He  was  made  a fellow  of  the 
London  Physical  Society,  and  before 
this  body,  in  1915,  he  read  a paper,  de- 
scribing a new  method  of  cable  system 
which  since  has  been  officially  adopted 
by  the  British  government.  General 
Squier  was  chief  signal  officer  of  the 
maneuvers  division  on  the  Texas  border 
in  1911,  and  also  wrote  the  specifications 
for  the  first  airplane  bought  by  any  gov- 
ernment (the  Wright  machine),  and  was 
the  first  passenger  ever  carried  in  an 
airplane. 


GENERAL  DYER  HEAD  OF  NEW  YORK  STATE  HOME 

DEFENSE 


It  has  been  announced  that  the  new 
head  of  the  Home  Defense  Department 
of  the  Mobilization  Research  Bureau  in 
New  York  state  will  be  Brevet  Major 
General,  George  Rathbone  Dyer,  com- 
manding officer  of  the  Junior  American 
Guard,  with  which  the  National  Ama- 
teur Wireless  Association  is  affiliated. 
The  selection  was  made  by  Adjutant 
General  Stotesbury.  General  Dyer  will 
have  under  his  direction  the  organiza- 
tion, equipment  and  training  of  the  Home 
Defense  Corps,  together  with  the  recruit- 
ing for  the  regular  army  and  navy  and 
the  National  Guard.  A dinner  of  the  of- 
ficers of  the  Junior  American  Guard  took 
place  in  New  York  City  on  the  evening 


of  April  1 2th,  when  General  Dyer  out- 
lined their  duties  now  that  the  United 
States  has  declared  war  against  Germany. 


A powerful  wireless  outfit  was  discov- 
ered by  men  of  the  71st  New  York  In- 
fantry near  their  headquarters  in  New 
York  State  on  April  7th.  Electricians 
dismantled  the  apparatus. 

The  information  upon  which  Colonel 
Bates  acted  came  to  him  early  in  the 
morning.  At  three  o'clock  in  the  after- 
noon a bugle  blew  assembly  and  a com- 
pany swung  off  down  the  road  toward 
the  suspected  farm.  The  wireless  was 
owned  by  the  occupants  of  the  house, 
whose  records  are  being  looked  up. 
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The  War  Spirit  of  the  Signal  Corps 


A Dramatic  Account  of 
the  Units  in  the  Field 
Under  Fire  in  Flanders. 


SOMETHING  of  the  sensations  of 
signalmen  of  the  British  troops  is 
given  in  a narrative  by  “Perikon”  in 
The  Wireless  World.  With  the  call  to 
arms  sounded,  this  article  will  interest  all 
wireless  men  who  contemplate  taking 

the  field  in  the  service  of  their  country. 
* * * 

The  final  inspection  at  the  wireless 
depot  is  in  full  swing.  Across  the  stretch 
of  flat  ground  a small  limbered  wagon 
is  careening,  drawn  by  a four-horse  team. 
Ahead  and  behind  the  swaying  limber 
ride  a posse  of  horsemen. 

The  glittering  hubs  and  shining  wheels 
are  as  clean  as  emery,  “elbow  grease’* 
and  “oil-preserving  wood’*  can  possibly 
make  them.  The  horses  have  all  the 
glossy  satin  coat  which  comes  of  decent 
treatment,  feeding  and  grooming.  The 
harness  and  saddlery  glitter.  Buckles, 
irons  and  bits  gleam  silver  in  the  sun. 
The  men  themselves  are  spick  and  span, 
and  sit  their  saddles  well. 

A number  of  whistle  blasts,  and  the 
canter  changes  to  a gallop.  The  caval- 
cade takes  the  prepared  ditches  and 
banks  without  slackening  speed — the 
team  horses  straining  into  their  breast 
collars  and  their  traces  taut.  A second 
blast,  and  the  troop  halts  abruptly.  The 
team  is  swiftly  unhooked,  the  “single 
mounts**  are  passed  to  the  drivers  and 
the  horses  move  off  in  a bunch  and 
“stand  easy**  some  hundred  yards  off — 
snorting  and  blowing  and  generally  hav- 
ing a breather. 

The  wagon  is  left  with  the  station 
crew,  who  fall  in  smartly  in  the  rear,  and 
next  second  are  busy  “erecting  station.*’ 
Three  minutes  later  the  first  mast  is 
raised,  stayed  and  secured.  The  second 
follows,  and  in  a brief  space  there  is  a 
sudden  road  and  a hiss  as  the  motor 
starts,  and  Number  One  depresses  the 
transmitting  key. 


“Station  ready  and  working — six  and 
a half  minutes — not  so  bad,*’  remarks  a 
dapper  officer  of  Engineers  standing 
some  hundred  yards  off — “Dismantle.” 
The  order  is  conveyed  by  whistle  blast, 
and  eight  minutes  later  the  pack  trots 
past  en  route  for  stables  and  dinner — 
the  dreaded  ordeal  over  and  with  the 
conviction  that  they’ve  done  well  and  will 
surely  soon  be  across  the  Channel. 

* * * 

Two  weeks  later  sees  the  limber,  then 
the  trail,  being  swung  aloft  by  a giant 
crane  and  swiftly  lowered  into  the  spa- 
cious hold  of  a “trooper.”  The  horses 
are  “’tween  decks”  with  their  saddlery 
on,  but  with  loosened  girths.  The  sta- 
tion crew  are  squatting  on  deck  and  do- 
ing their  best  to  avoid  the  various  white- 
hot  steam  pipes  with  which  the  decks  of 
a tramp  seem  to  abound,  and  in  drawing 
their  life-belts  from  the  roomy  chests  on 
deck  and  elsewhere. 

* * * 

Ten  months  later  the  advance  guard 
of  the  160th  Corps  rattles  through  the 
deserted  little  village.  First  a troop  of 
lancers,  then  four  wicked-looking  Q.-F.*s 
with  ammunition  limbers  apiece,  and  a 
couple  of  baggage  and  forage  wagons 
behind.  Then  a small  limbered  wagon 
with  a small  posse  of  horsemen  ahead, 
and  behind — the  wireless  wagon.  If  you 
looked  closely  you’d  recognize  it  as  the 
same  one  you’d  noticed  at  the  home  depot 
undergoing  its  final  inspection.  But 
there’s  a drastic  change  in  everything. 
The  wagon  is  encrusted  in  dry  mud  and 
dust,  and  small  pieces  of  turf  are  adher- 
ing to  wheel  and  limber.  The  horses 
have  lost  much  of  their  satin,  and  the 
metal  fittings  of  the  harness  no  longer 
shine  silver,  instead  they  are  thick  in  rust. 
No  glittering  buckles,  irons  or  bits  now. 
Then  men  look  thinner  perhaps,  and 
stubbly  beards  and  unwashed  appearance 
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almost  convince  you  that  they  can't  really 
be  the  same  men.  You  note  a difference 
— a vague  something  in  their  way  of 
looking  at  one,  and  you  decide  they're 
not  the  same  men. 

Behind  them  another  troop  of  grimy 
cavalry  clatter — horses  in  a lather,  and 
horsemen  blue-chinned  and  hollow-eyed. 
For  three  days  they've  pushed  on,  press- 
ing and  worrying  the  rearguard  of  the 
crack  East  Prussian  Corps  directly  op- 
posed to  them.  The  great  retirement 
has  begun  and  the  Germans  so  far  have 
conducted  it  in  a swift  and  businesslike 
manner.  Another  twenty  kilometres 
perhaps,  and  they'll  swing  round  and 
make  a stand,  for  the  black-eagled 
frontier  posts  begin  just  beyond  that — 
then  there's  a possibility  of  firework  dis- 
plays on  a large  scale.  Meanwhile  the 
grey  Uhlans  of  the  rearguard  can  some- 
times be  picked  out  with  the  naked  eye 
crossing  fallow,  or  silhouetted  for  a fleet- 
ing instant  on  the  sky  line. 

The  leading  troop  of  our  advance  and 
the  four  wicked-looking  Q.F.'s  suddenly 
swing  through  a gap  in  the  roadside 
hedge  and  canter  in  the  direction  of  a 
small  plantation.  The  rest  of  the  caval- 
cade follows  and  halts  in  the  shade  of  a 
row  of  tall  elms.  A “fleeting  oppor- 
tunity" target  has  offered  itself-  in  the 
shape  of  a dense  blue-grey  smudge  toil- 
ing like  a big  lizard  into  the  heat  haze 
some  two  miles  ahead.  An  instant  later 
the  Q.F.'s  are  showering  them  with 
douches  of  whining  metal.  Smoke  ob- 
scures the  lizard,  but  when  it  clears  noth- 
ing can  be  seen  distinctly  by  the  naked 
eye — perhaps  it's  better. 

We  turn  round  and  see  the  pack  crew 
hurrying  to  and  fro  at  the  double,  “erect- 
ing station,"  much  as  they  did  on  the  de- 
pot ground  more  than  ten  months  ago. 
Important  “stuff"  must  be  got  through  to 
Corps'  Headquarters,  and  that  within  the 
next  fifteen  minutes,  for  the  seeming 
impossible  has  happened.  The  enemy 
has  been  strongly  reinforced — Heaven 
knows  how  or  from  which  quarter — and 
is  turning  and  slowly  crawling  hack  in 
his  tracks.  Squardron  after  squadron 
of  apparently  fresh  cavalry  can  be  picked 
out  deploying  in  extended  order  from 
spinney  and  hedgerow,  looking  much  like 


hurrying  ants  at  the  distance.  It  means 
our  advance  guard  falling  back  perhaps 
ten  kilometres,  unless  at  least  a cavalry 
division  and  the  Corps'  “heavies”  can  be 
rushed  up  in  time  to  meet  the  oncoming 
wave  and  send  it  staggering  back.  Two 
troops  of  the  finest  cavalry  and  four 
Q.F.'s  of  small  calibre  can  do  some  con- 
siderable damage,  but  it's  suicide  to  at- 
tempt to  stem  an  entire  enemy  division 
equipped  with  well  over  thirty  light  pieces 
maybe. 

The  enciphered  message  goes  hissing 
out  into  space,  and  a yawning  operator  at 
Corps  Headquarters  (a  tumbledown  farm 
some  four  miles  in  the  rear),  takes  {iown 
the  message  group  by  group,  hands  it  to 
his  superintendent,  and  signals  the  pack 
to  go  on  with  his  “stuff." 

Meanwhile  the  Q.F.'s  have  abruptly 
ceased  firing,  and  their  teams  are  trot- 
ting over  to  move  them.  The  cavalry 
outposts  have  galloped  in.  A ranging 
shell  bursts  over  the  trees  a decent  hund- 
red yards  to  the  right,  and  occasionally 
spent  bullets  go  whinny  overhead.  An 
orderly  canters  over  to  the  wireless  sta- 
tion, and  next  minute  the  masts  are  down 
and  being  packed,  the  aerial  is  running 
home  on  its  drums,  and  the  gear  is  being 
loaded. 

Just  as  the  orderly  is  gathering  his 
reins  to  canter  off,  a giant  billowy  ball 
of  saffron-hued  smoke  springs  out  of 
nothingness  about  ten  feet  off  the  ground, 
a deafening  crash  is  heard — smoke  and 
explosion  occur  at  precisely  the  same  in- 
stant. The  orderly  and  horse  appear  to 
lift  some  three  feet  in  the  air  and  thud 
inert  to  earth.  Three  of  the  pack  crew 
go  down,  ripped  up  in  hideous  strips.  Two 
others  attempt  to  get  up  and  roll  over 
with  curious  gurgles.  They  have  crossed 
into  calmer  water.  A horse  shrieks  and 
lies  lashing  at  the  lifeless  carcass  of  his 
teammate.  The  wagon  is  splintered  and 
the  fore  limber  is  wrecked.  Only  three 
of  the  pack  crew  are  unscathed.  Smart 
gunners  these  enemy  horse  artillerymen 
— not  exactly  blacks.  Suddenly  the 
Q.F.’s  limber  up  and  gallop  towards  the 
gap  in  the  hedge. 

“Come  on,  you  people,  get  a horse  and 
move  yourselves,  their  patrols  are  three 
fields  off,"  yells  a Major  of  Artillery. 
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“No  time  to  repair” — the  rest  is  lost 
in  the  rumble  of  limbers  and  sog-sog  of 
the  hoofs.  The  pack  crew  hastily  un- 
strap their  axe  and  pickaxe  and  do  a 
seemingly  curious  thing.  They  smash 
into  the  apparatus,  and  next  second  the 
shining  fabric  of  ebony  and  nickel,  of 
which  they  were  so  proud,  lies  in  a tor- 
tured heap.  A tin  of  petrol  is  ripped  up 
and  the  pile  drenched,  a light  applied,  and 
a crimson  tongue  of  flame  shoots  up, 
stationery,  messages,  etc.,  are  thrown  on 
top.  Two  minutes  later  three  horsemen 
are  tearing  down  the  poplarlined  pave  in 
the  wake  of  the  fastly  moving  Q.F.’s  and 
cavalry.  Mauser  bullets  hum  and  whine 
about  their  ears  and  occasionally  crack 
into  the  poplars  with  loud  whiplike 
snaps. 

One  grimy  rider  turns  to  his  comrade: 
“Anyway  we  got  the  message  through, 
and  the  swine  can’t  use  our  gear — get  up, 
Billy  boy” — as  his  weary  horse  stumbles 
and  picks  up  his  stride  again. 

Three  kilometres  farther  on  a loud 
close-at-hand  rumbling  assails  their  ears 
— our  heavies  about  a kilometre  off  by  the 


sound.  Suddenly  the  Q.F.’s  halt,  unlim- 
ber, and  send  salvoes  of  shell  shrieking 
into  the  strung-oilt  advance  guard  of  the 
enemy.  Our  cavalry  reinforcements 
have  arrived,  too.  To  right  and  left  they 
can  be  seen  streaming  and  deploying. 
Eighteen-pounders,  too,  battery  on  bat- 
tery are  coming  up  at  the  trot  through 
stiff  plough,  and  unlimbering  and  begin- 
ning to  spit  and  cough.  Machine  guns 
rattle,  rifles  and  carbines  crack,  riderless 
horses  tear  insanely  and  aimlessly  in  all 
directions.  The  enemy’s  patrols  wheel 
round,  and  in  a few  minutes  they  can 
again  be  picked  out,  their  squadrons 
lighter,  hurrying  into  the  shimmering 
haze,  much  like  scurrying  ants. 

The  Q.F.’s  gallop  back  on  their  tracks 
in  a fog  of  choking  dust,  a squadron  of 
lancers,  more  horse  artillery,  another 
dragoon  and  hussar  squadron,  and  canter- 
ing hot  in  their  wake  with  limber  and 
trail  swaying,  and  an  eddy  of  dust  astern, 
another  pack  wagon  clatters.  Everybody 
looks  fresher  and  cleaner  than  the  ad- 
vance guard.  They’ve  all  come  up  in  re- 
sponse to  THE  message. 


All  Amateur  Wireless  Stations  Being 

Dismantled 


ACTING  under  instructions  from  the 
Navy  Department  at  Washington, 
on  April  8th,  the  military  and  police  au- 
thorities throughout  the  country  began 
dismantling  all  sets  of  wireless  appara- 
tus, with  the  exception  of  those  used  by 
the  Government  or  under  the  direct  su- 
pervision of  United  States  officials. 

Previously,  on  March  28th,  Secretary 
of  Commerce  Redfield  ordered,  as  a pre- 
cautionary measure,  that  no  further  li- 
censes were  to  be  issued  for  the  opera- 
tion of  amateur  wireless  stations  until 
further  notice.  The  order,  as  sent  out  by 
the  Radio  Service  of  the  Department  of 
Commerce,  read  as  follows : 

“The  Commissioner  of  Navigation  has 
instructed  that  no  amateur  station  licens- 


es be  issued  until  further  orders  as  a 
measure  necessary  for  the  public  defensfe. 
Your  application  and  forms  for  a station 
license  have  been  received  in  this  office, 
but  no  action  will  be  taken  thereon  and 
they  will  be  held  in  the  files  of  this  office 
for  future  consideration. 

“Under  the  conditions  it  will  be  un- 
lawful for  you  to  do  any  transmitting 
with  your  station  equipment,  but  the 
above  regulation  does  not  prevent  your 
using  your  receiving  apparatus  until  in- 
structions to  the  contrary  are  issued.” 

Since  the  issuance  of  this  order,  how- 
ever, came  the  declaration  of  war  against 
Germany  and  the  new  instructions,  order- 
ing the  dismantlement  of  all  amateur  ap- 
paratus. 
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Wireless  Instruction  for  Military 

Preparedness 

A Practical  Course  for  Radio  Operators 

By  Elmer  E.  Bucher 

Instructing  Engineer,  Marconi  Wireless  Telegraph  Company  of  America 

With  President  Wilson's  declaration  of  war  with  Germany,  loyal  Amer- 
icans bend  their  energies  to  serving  their  country.  The  true  American  begins  to 
think  to  what  branch  of  the  military  (or  naval)  service  he  shall  offer  himself 
when  the  call  comes. 

Of  course,  the  man  whose  trade  or  profession  is  such  as  is  not  required 
by  any  branch  of  the  war  service  will  enlist  as  a private.  But  to  the  man 
skilled  in  a particular  profession  useful  in  the  army  or  navy  an  opportunity 
is  now  offered  to  enroll  with  the  military  forces  in  the  particular  field  in 
which  he  is  already  qualified.  Also,  if  there  be  any  who  by  reason  of  physical 
disabilities  or  who  for  other  causes  are  unable  to  take  the  field  as  privates, 
yet  in  whom  the  spirit  of  patriotism  burns  and  the  desire  to  serve  seeks  for 
expression,  they,  too,  can  qualify  themselves  for  service  in  a skilled  branch 
of  the  service. 

Physicians,  dentists,  electrical  engineers,  civil  engineers  and  other  pro- 
fessionalists  will  all  find  their  service  in  demand  by  the  Government.  And 
of  equal  importance  with  these  professions  will  be  that  of  radio  operator. 

Radio  telegraphy  is  regarded  as  one  of  the  most  efficient  and  most  rapid 
means  of  establishing  communication  in  the  field,  and  more  and  more  reliance 
is  being  placed  upon  it  by  military  authorities. 

There  is  a clamorous  demand  for  radio  operators.  Not  only  are  they  re- 
quired for  service  at  sea  with  the  battle  fleets  and  on  land  with  the  troops  in 
the  field,  but  there  is  an  urgent  demand  for  them  on  merchant  ships,  and 
coastal  stations,  as  well.  In  probably  no  other  branch  of  the  Government  ser- 
vice is  there  such  a pressing  need  at  this  date  for  skilled  workers. 

One  thing  that  may  hava  tended  in  the  past  to  keep  many  men  (and 
women)  from  seriously  taking  up  the  study  of  wireless  telegraphy  is  the  lack 
of  proper  facilities  for  learning  the  profession.  Radio  schools  are  situated 
mostly  in  the  larger  cities.  This  means  that  the  young  man  living  far  from 
the  city  has  had  to  satisfy  himself  with  whatever  instruction  could  be  gleaned 
from  such  radio  textbooks  as  were  at  hand. 

And  yet  here  another  obstacle  presented  itself.  For  up  to  the  present 
time  many  of  the  writers  on  radio  telegraphy  have  contented  themselves  with 
addressing  an  exclusive  coterie  already  well  versed  in  the  art.  Some  authors 
have  attepted  only  to  write  what  amounted  to  a historical  review  of  radio  tel- 
egraphy, others  have  confined  their  efforts  to  disclosing  the  art  as  practised  in 
Europe  and  still  others  have  devoted  their  work  to  the  mere  theoretical  prin- 
ciples of  radio-frequency  circuits.  In  fact  such  textbooks  as  have  been  writ- 
ten applicable  for  training  the  young  man  are  so  old  as  to  be  obsolete  and  of 
little  aid  in  the  study  of  present  day  wireless  apparatus  and  manipulation. 

Those  of  us  actually  engaged  in  practical  radio  telegraphy  know  well  that 
an  operator's  course  in  wireless  telegraphy  includes  vastly  more  than  a theo- 
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retical  discussion  of  radio-frequency  phenomena.  In  fact,  a commercial  op- 
erator is  not  qualified  to  handle  a radio  equipment  unless  he  has  knowledge 
of  dynamos,  motors,  motor  generators,  storage  batteries,  charging  panels,  an- 
tenna construction,  installation  of  power  circuits,  installation  of  sets,  etc.  Be- 
yond this  he  must  have  a theoretical  knowledge  of  the  principles  of  transmit- 
ting and  receiving  circuits  in  order  that  he  may  manipulate  the  apparatus  with 
understanding. 

From  this  it  can  be  seen  that  a modern  common-sense  book  on  radio 
telegraphy  addressed  specially  to  those  wanting  a practical  course  in  the  art 
was  urgently  needed.  In  an  effort  to  meet  this  need,  the  writer  out  of  his 
practical  experience  as  a lecturer  and  instructor  to  radio  employees  of  the 
Marconi  Company  has  brought  out  a book,  .which  under  the  title,  “Practical 
Wireless  Telegraphy’"  will  shortly  be  placed  before  the  public. 

In  the  meantime,  however,  the  crisis  so  suddenly  brought  upon  the  coun- 
try has  moved  him  to  compile  a condensed  version  of  this  book  and  it  will  be 
published  in  serial  form  in  the  pages  of  the  Wireless  Age. 

This  condensed  version  will  be  the  forerunner  of  a new  method  in  the 
teaching  of  radio  telegraphy.  It  will  consist  of  a presentation  of  only  the 
absolute  essentials  of  the  art  and  is  intended  for  those  who  want  to  acquire 
the  knowledge  and  ability  to  qualify  in  the  least  time  as  practical  radio  teleg- 
raphists. All  theory  and  detail — however  interesting  and  valuable — which 
has  no  pointed  relation  to  the  practical  manipulation  of  a radio  set  will  be 
omitted.  This  should  not  be  taken  to  mean  that  the  course  will  be  incomplete 
and  will  skimp  over  things.  Far  from  it.  Every  point  that  is  at  all  necessary 
and  desirable  that  the  commercial  wireless  operator  shall  know  will  be  cov- 
ered. Every  detail  that  concerns  the  actual  adjustment  of  the  apparatus 
will  receive  mention.  All  this  will  be  in  harmony  with  the  purpose  to  train 
efficient  wireless  operators  who  will  be  prepared  to  serve  at  wireless  stations 
conducting  Government  or  commercial  radio  telegraphic  traffic,  when  the  call 
comes  to  them. 

Reference  at  the  student’s  leisure  to  the  author’s  more  complete  book 
will  give  an  insight  into  the  theory  of  the  art  which  the  need  of  the  moment 
does  not  require  of  the  condensed  version.  Still  it  should  be  kept  in  mind 
that  “Practical  Wireless  Telepraphy’’  is  strictly  an  operator’s  textbook  and 
devoted  in  a large  measure  to  descriptions  of  practical  commercial  apparatus 
of  all  types  and  kinds  in  use  by  the  Marconi  Company. 

In  compiling  the  short  version  of  this  book,  the  author  has  held  before 
him  the  requirement  that  upon  the  completion  of  this  condensed  course,  the 
student  shall  be  prepared  to  take  up  duty  at  a commercial  or  government 
wireless  station.  With  this  in  mind,  the  course  will  include  minute  instruc- 
tion in  the  equipment,  care  and  maintenance  of  such  a station. 

Adjustments  of  apparatus  necessary  when  traffic  is  being  handled;  the 
operation  of  the  set  under  ordinary  and  extraordinary  working  conditions — 
these  are  the  matters  that  will  receive  speial  emphasis,  for  it  is  in  these  things 
that  the  student  will  be  interested  and  most  in  need  to  know. 

As  an  invaluable  aid  in  grasping  the  lessons  to  be  published  in  The  Wire- 
less Age,  drawings,  pictures  and  sketches  will  accompany  each  installment 
of  the  course.  Wiring  diagrams,  commencing  with  the  most  elementary  cir- 
cuits and  gradually  leading  up  to  the  more  complicated  circuits  and  illustra- 
tions of  the  various  parts  of  the  set  will  appear  in  each  issue  to  help  to  a 
better  understanding  of  the  printed  text. 

The  manner  of  presenting  the  text  itself  will  be  entirely  different  than 
that  of  previous  instruction  courses.  The  reading  matter  will  be  in  short  and 
crisp  sentences,  easily  understood  and  remembered,  and  the  text  on  each 
page  will  be  devoted  to  the  particular  diagram  on  that  page.  In  fact,  it  will 
be  the  first  time  that  a course  in  radio  telegraphy  has  been  presented  so  briefly 
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as  to  shorten  the  period  of  study  necessary  to  secure  a mastery  of  wireless 
telegraph  operating. 

Some  of  you  may  doubt  your  ability  to  complete  successfully  a course 
in  radio  telegraphy.  To  those  let  me  say  that  if  you  have  had  a common 
school  education,  if  you  are  of  average  intelligence  and  have  an 
ambition  to  learn,  and  the  persistence  to  stick  out  the  course  and  not  be  side- 
tracked by  shiftlessness,  you  can  and  will  finish  the  course  with  profit  to 
yourself  and  with  pride  in  your  abilities. 

This  serial  course  will  be  complete,  starting  at  the  very  beginning  with 
exact  instructions  as  to  the  material  needed  for  a start  and  working  on,  step 
by  step,  into  the  more  detailed  and  interesting  phases  of  wireless.  Anyone 
(man  or  woman)  who  applies  himself  steadily  to  the  study  of  the  lessons 
presented  each  month  in  The  Wireless  Age,  and  faithful! v practices  as  di- 
rected, will  soon  find  himself  engaged  in  a most  attractive  and  profitable 
profession,  and  one  which  will  bring  honor  to  himself  and  benefit  to  his 
country. 


PRELIMINARY  PROCEDURE 

MATTERS  TO  HAVE  IMMEDIATE  CONSIDERATION: 

(i)  All  commercial  radio  operators  must  possess  U.  S.  Government  License  certi- 
ficates. 

(a)  Operators’  Licenses  are  graded  according  to  the  ability  of  the  one  being 
examined. 

(3)  Examinations  for  licenses  are  taken  at  one  of  several  examining  posts  (such  as 
Custom  Houses,  Navy  Yards,  etc.). 


F*RST  REQUIREMENTS: 

(1)  The  ability  to  send  and  receive  signals  in  the  International  Telegraph  Code. 
(The  Continental  Code.) 

(2)  Knowledge  of  the  International  Radio  Telegraphic  Convention  Rules. 
(These  are  printed  in  “Traffic  Rules  and  Regulations”  issued  by  the  Wireless 
Press,  Inc.) 

(3)  Knowledge  of  the  U.  S.  Radio  Act  of  August  13,  1912.  (This  is  printed  in 
“Traffic  Rules  and  Regulations”  issued  by  the  Wireless  Press,  Inc.) 

(4)  Information  concerning  the  requirements  of  operators  license  examinations. 
(This  can  be  obtained  in  Chapter  8 of  “How  to  Pass  U.  S.  Wireless  License 
Examinations;  also  from  the  pamphlet  “Radio  Communication  Law  of  the 
U.  S.,”  a copy  of  which  can  be  purchased  from  the  Government  Printing  Office, 
Washington,  D.  C.) 


GRADATION  OF  COMMERCIAL  OPERATORS’  LICENSES: 


GRADE. 


CODE  SPEED  SCOPE  OF  TECHNICAL 

REQUIRED.  EXAMINATION. 


Commercial  Extra 
1 st  Grade 


^30  words  per  minute  Amer-  | 
ican  Morse  S 

- 25  words  per  minute  Iatemao 
tional  or  Continental  Code 


(Wider  in  scope  than  examin- 
I ation  for  original  first  grade 
I certificate.  (Passing  mark 
80%.) 
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Commercial  ist  Grade 


r2o  words  per  minute  Contin- 
J ental  Code  (5  letters  per 
1 word). 


'(a)  Adjustment,  operation 
and  care  of  commercial  ap- 
paratus. 

4 (b)  Correction  of  faults. 

(c)  Use  and  care  of  storage 
batteries  and  auxiliary  ap- 
l paratus. 


f 12  words  per  minute  Contin-J  Same  as  examination  for  first 
Second  Grade  < ental  Code  (5  letters  perl  grade  but  less  in  scope, 

t word).  L 


Cargo  Grade 


'Approximately  5 words  per 
minute  Continental  Cdde. 
(Sufficient  to  enable 
“watcher"  to  interpret  S O 
S signals  and  call  letters.) 


'Must  be  able  to  explain  ad- 
justment of  receiving  appa- 
ratus and  draw  simple  fun- 
damental wiring  diagram  of 
transmitter  and  receiver. 


GOVERNMENT  CODE  TEST  (FOR  LICENSE  CERTIFICATE)  WILL  IN- 
CLUDE THE  FOLLOWING: 

(a)  Call  letters. 

(b)  Regular  preambles. 

(c)  Conventional  Signals. 

(d)  Abbreviations. 

Reading  matter  will  not  be  allowed.  The  test  shall  continue  for  live  months  at  the 
rate  of  twenty  (20)  words  per  minute. 


CREDITING  OF  GOVERNMENT  LICENSE. 

(75rA  constitutes  passing  mark  for  first  grade  certificate ; 65%  for  second  grade  cer- 
tificate.) 

Points 

Awarded. 

A — Experience  20 

B — Diagram  of  Transmitting  and  Receiving  Apparatus 10 

C — Knowledge  of  Transmitting  Apparatus 20 

D — Knowledge  of  Receiving  Apparatus 20 

E — Knowledge  of  the  Operation  and  Care*  of  Storage  Batteries 10 

F — Knowledge  of  Motors  and  Generators 10 

G — Knowledge  of  the  International  Regulations  Governing  Radio  Communi- 
cations and  the  U.  S.  Radio  Laws  and  Regulations 10 


HOW  TO  OBTAIN  CODE  PRACTICE: 

(1)  Join  the  nearest  telegraph  school  (practice  Continental  Code  only). 

(2)  Purchase  or  construct  a “buzzer  practice  outfit/*  consisting  of  buzzer,  l/2  micro- 
farad condenser,  75  ohm  head  telephone  and  telegraphy  key.  Have  a friend  fa- 
miliar with  the  code  send  character  for  practice. 


TIME  REQUIRED  TO  BECOME  PROFICIENT  IN  THE  CONTINENTAL 
CODE: 

(a)  20  words — to  6 months. 

(b)  30  words — 6 to  12  months. 
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BOOKS  TO  BE  PURCHASED: 

(1)  Practical  Wireless  Telegraphy. 

(2)  Traffic  Rules  and  Regulations. 

(3  Practical  Electricity  (By  C.  Walton  Swoope). 

STUDENT  OPERATORS’  ENTRANCE  QUALIFICATIONS  ACCORDING  TO 
THE  MARCONI  COMPANY: 

1 

(a)  Age — 17  years  up. 

(b)  Education — applicant  must  be  a graduate  of  a grammar  school. 

(c)  Reference — two  satisfactory  letters  of  reference  from  parties  of  recognized  stand- 
ing. 

QUES . What  does  a commercial  radio  operator's  technical  course  include? 

ANS.  It  includes  study  of, 

(a)  Principles  of  electricity  and  magnetism. 

(b)  The  fundamental  principle  of  the  dynamo  and  motor. 

(c)  The  operation  and  care  of  motor  generators. 

(d)  The  functioning  of  the  induction  coil  and  the  alternating  current  transformer. 

(e)  The  operation  and  care  of  storage  batteries  and  charging  panels. 

(f)  The  production  of  radio-frequent  currents  by  condenser  discharges. 

(g)  The  radiation  of  electric  waves. 

(h)  The  process  of  tuning.  (Sender  and  Receiver.) 

(i)  Adjustment  and  functioning  of  receiving  apparatus. 

(/)  Location  of  faults  and  troubles. 

(k)  Antenna  or  aerial  construction. 

QUES.  What  does  a traffic  course  include ? 

ANS.  It  includes  study  of, 

(a)  Marconi  traffic  regulations. 

(b)  The  International  Radio  Telegraph  regulations. 

(c)  U.  S.  Naval  regulations. 

(d)  The  method  of  abstracting  and  accounting  for  tolls. 

(e)  Charging  of  tolls. 

(To  be  Continued.) 


The  Navy  Needs  You 

Amateurs  residing  in  the  Second  Naval  District — from  Barnegat  to  New  London 
— who  can  qualify  as  radio  electricians  now  have  an  opportunity  for  service  on 
“submarine  chasers.”  Write  to  the  Editor  of  The  Wireless  Age,  stating  your 
qualifications  for  the  reserve  explained  on  page  596  of  this  issue.  A number  of 
readers  have  already  been  enrolled.  Don't  delay. 
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Radio  Telephony 

By  ALFRED  N.  GOLDSMITH,  PH.D. 

Director  of  the  Radio  Telegraphic  and  Telephonic  Laboratory  of  the  College 

of  the  City  of  New  York 

ARTICLE  V 

(Copyright,  1917 , by  Wireless  Press,  Inc.) 

CONTINUING  our  discussion  of  radio  telephony  by  means  of  radio- frequent 
spark  transmitters,  we  consider  next  a system  developed  by  Dr.  E. 
Leon  Chaffee  in  conjunction  with  Professor  George  W.  Pierce.  This  system 
will  be  found  to  be  unique  in  certain  respects. 

The  wiring  diagram  of  the  transmitter  is  shown  in  its  essentials  in 
Figure  44,  and  presents  no  unusual  features.  The  direct  current  generator 
supplies  500  volts  (and  from  0.3  to  0.8  ampere;  i.  e.,  from  150  to  400  watts) 
per  gap.  The  resistance  provided  in  the  supply  circuit  is  made  in  two  parts, 
in  series,  one  roughly  variable  in  considerable  steps  and  the  other  smoothly 
and  continuously  variable.  This  is  desirable,  since  the  operation  of  the  gap, 
though  steady,  depends  on  a proper  choice  of  the  current,  this  current  partly 
determining  the  inverse  charge  frequency.  The  phenomena  of  an  inverse 
charge  frequency  (that  is,  a whole-number  ratio  between  the  secondary 
oscillation  frequency  and  the  primary  impulse  frequency)  has  been  treated 
above,  and  is  illustrated  in  Figure  31.  It  constitutes  a distinctive  feature  of 
the  Chaffee  gap,  and  depends  on  the  intrinsically  great  damping  in  the  gap. 

The  primary  condenser  C need  not  be  a high  tension  condenser  with  the 
usual  low  power  sets,  and  generally  has  a value  in  the  neighborhood  of  0.009 
microfarad.  The  coupling  between  L1  and  L2  is  close.  Ordinarily,  the  micro- 
phone M is  an  ordinary  Bell  transmitter,  though  Chaffee  has  stated  that  this 
type  of  microphone  deteriorates  somewhat  under  radio  frequency  currents  of 
one  ampere  oc  more. 


Figure  44 — Chaffee  radiophone  transmitter 
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The  cross  section  of  a 
Chaffee  gap,  constructed  by 
Messrs.  Cutting  and  Wash- 
ington (under  patent  license 
from  Dr.  Chaffee)  is  shown 
in  Figure  45.  The  gap  con- 
sists of  plugs  of  aluminum 
and  copper  respectively,  one 
or  two  square  centimeters 
(or  roughly  two  or  four- 
tenths  of  a square  inch)  in 
area,  larger  dimensions  be- 
ing undesirable  in  the  sta- 
tionary forms  of  the  gap. 
Originally  the  gap  was  run 
in  an  atmosphere  of  moist 
hydrogen;  but  hydrogen  be- 
ing difficult  to  obtain  in  or- 
dinary practice,  it  was  found 
by  Cutting  and  Washington  that  alcohol  vapor  could  be  substituted  provided  it 
was  distilled  into  the  gap,  by  the  gap  heat,  from  a wick  entering  the  bottom  of  the 
gap  chamber.  The  form  of  gap  shown  is  made  air-tight  by  the  use  of  the  flex- 
ible phosphor  bronze  diaphragm  A,  which  is  held  in  place  against  a soft 
rubber  gasket  by  a brass  ring.  Such  a diaphragm  permits  the  necessary 
movement  required  in  adjustment  of  the  gap  electrode  separation.  The 
external  appearance  of  the  gap  with  its  adjusting  handle  and  cooling  fins  is 
given  in  Figure  46.  For  larger  powers,  a still  later  modification  of  the  gap 
is  used  wherein  the  discharges  pass  between  a rapidly  rotating  aluminum 
disc  and  a stationary  copper  plate,  in  hydrocarbon  vapor.  High  efficiency 
(up  to  60  or  70  per  cent.)  can  be  obtained  with  these  last  gaps. 

The  discharge  begins  when  the  switch  is  closed,  provided  the  distance 
between  the  electrodes  is  not  over  0.1  mm.  (0.004  inch).  It  is  a noiseless 
and  fixed  arc  of  a vivid  violet  or  purple  color.  Occasionally  it  moves  to  a 
fresh  point  on  the  electrodes.  The  explanation  of  the  extreme  quenching 
action  lies,  according  to  Chaffee,  in  “the  practically  instantaneous  re-estab- 
lishment of  the  high  initial  gap  resistance  when  the  current  becomes  zero, 
due  probably  to  the  formation  of  an  insulating  oxid  film  on  the  aluminum; 
the  high  cathode  drop  of  the  anode  metal ; and  the  absorption  of  energy  by 
the  secondary,  although  rectification 
usually  takes  place  without  this  aid. 

The  best  operating  gap  lengths  are 
from  0.04  to  0.09  mm.  (0.0016  to 
0.0036  inch). 

The  primary  discharge  is  a half  loop 
of  current,  and,  as  correctly  indicated 
in  Figure  31,  is  not  half  a sine  wave. 

Its  duration  does  not  depend  on  the 
primary  supply  current,  which  latter  af- 
fects only  the  time  between  successive 
primary  discharges.  The  time  be- 
tween successive  primary  discharges  is 
also  dependent  on  the  primary  capacity, 
since  the  charging  phenomena  connect- 
ed therewith  largely  determine  the 
successive  break-downs  of  the  gap.  For  Figure  4^Chafiee  gap.  Designed  by 
an  inverse  charge  frequency  of  2 or  Cutting  and  Washington 
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» 3,  the  secondary  oscillations 
differ  only  imperceptibly  from 
truly  sustained  oscillation,  as 
is  evidenced  by  the  interest- 
ing fact  that  when  received 
on  a normal  beat  receiver,  a 
clear  musical  beat  tone  is  ob- 
tained. 

It  is  worthy  of  note  that 
even  with  this  absolutely 
aperiodic  primary  discharge, 
a definite  relation  between  the 
primary  period  and  the  secon- 
dary period  is  required  for 
maximum  secondary  response. 
This  relation  is,  however,  far 
front  being  one  of  even  ap- 


Figure  47 — Aeroplane  set  with  Chaffee  gap. 
Designed  by  Cutting  and  Washington 


proximate  equality  being,  in  fact,  a ratio  of  1.71  for  primary  period  divided  bv 
secondary  period. 

The  radio  frequency  output  per  gap  is  about  50  watts,  and  the  efficiency 
is  given  as  between  30  and  40  per  cent.  Two  or  three  gaps  may  be  operated 
in  series  on  500  volts,  and  four  gaps  on  1,000  volts.  The  actual  voltage  drop 
across  the  individual  gap  is  about  150  volts. 

The  Chaffee  apparatus  as  developed  for  commercial  work  by  Cutting 
and  Washington  is  illustrated  in  Figures  47,  48,  and  49.  The  first  of  these 
is  a 150-watt  aeroplane  set,  with  the  special  gap  in  the  center.  The  primary 
condenser  is  behind  the  gap,  and  the  primary-to-antenna  coupler  is  mounted 
to  the  left.  In  the  latter  two  figures,  a somewhat  larger  set  is  depicted.  Here 
two  gaps  in  series  are  used,  and  a variometer  type  of  coupling.  Telegraphic 
communication  was  maintained  with  one  of  these  sets  78  miles  (125  km.) 
with  1.5  amperes  in  the  antenna  at  480  meters  wave-length.  It  should  be 
noted  that,  in  marked  contrast  to  almost  all  sustained  wave  generators,  the 
Chaffee  arc  drops  but  slightly  in  output  at  very  short  wave-lengths. 

It  has  been  pointed  out  elsewhere  by 
the  Author  that  a marked  tendency  ex- 
ists in  radio  development  toward 
having  all  stations  operate  with  sus- 
tained radiation.  This  tendency  is 
much  to  be  encouraged  because  of  the 
remarkable  possibilities  in  the  direction 
of  selectivitiy  with  beat  reception  at 
the  short  wave-lengths.  While  beat 
reception  is  not  particularly  suited  to 
radiophone  work,  it  is  to  be  hoped  that 
ship  and  small  shore  stations,  and  all 
amateur  stations,  will  at  least  employ 
sustained  wave  generators.  If  this  is 
done,  the  Chaffee  arc  would  seem  to  be 
a suitable  device,  and  has  marked 
possibilities. 

In  the  radiophone  experiments  de- 
scribed by  Chaffee,  great  simplicity  of 
apparatus  was  achieved.  The  regular 
tests  were  carried  on  over  a distance 
of  one  mile  (1.6  km.).  A single  gap 
was  used  with  from  0.2  to  0.5  ampere 


Figure  48— -Front  vie iv,  0.25  k.w.  Chaffee  gap 
set.  Designed  by  Cutting  and  Washington 
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through  it.  The  voltages  at  all  portions 
of  the  set  in  the  station  were  compara- 
tively low,  say  under  1,000  volts.  It  is 
stated  that  when  the  receiving  station 
was  properly  tuned,  only  a slight  Hum  or 
hiss  was  heard  in  the  receivers,  which 
was  tuned  out,  if  desired,  and  in  any 
case  drowned  by  the  voice.  The  articu- 
lation was  very  good,  and  communica- 
tion was  maintained  for  hours  without 
losing  a word  or  making  any  adjust- 
ments. 

The  speech  was  heard  at  a distance 
of  40  miles  (64  km.),  but  it  is  believed 
that  this  distance  is  by  no  means  the 
limit  of  the  system,  even  when  oniy  one 
gap  is  used. 

Mr.  Washington  has  informed  the  Au- 
thor that  using  two  gaps  and  an  antenna 
current  of  2.7  amperes  modulated  by  a 
water-cooled  transmitter,  music  from  a 
Figure  49— Side 'view,  0.25  k.w  Chaffee gap  phonograph  was  clearly  distinguishable 

Des,gned  by  Cut“n°  aHd  lVashl^ton  on  shipboard  at  a distance  of  no  miles 


(180  km.). 

Another  system  of  somewhat  similar  characteristics  was  developed  by 
Lieutenant  W.  T.  Ditchman  in  1912,  and  presents  some  features  of  interest. 
There  was  used  a gap  the  cathode  of  which  was  aluminum,  hard  copper,  or 
bronze,  the  anode  copper  or  steel,  each  electrode  about  1 cm.  (0.4  inch)  in  diam- 
eter, and  the  discharge  taking  place  in  an  atmosphere  of  carbon  dioxid  under 
pressure.  Four  such  gaps  were  used  in  series,  at  a voltage  of  1,000  and  a 
current  of  1.5  amperes.  The  capacity  in  the  primary  oscillating  circuit  was 
0.012  microfarad.  The  multiple  microphone  transmitter  employed  is  shown 
in  Figure  50.  It  consists  of  four  pairs  of  two  microphones  each,  the  micro- 
phones in  the  individual  pair  being  simulta- 
neously actuated  by  the  voice  and  connected 
in  series.  A knob  on  the  side  of  the  holder 
(or,  in  some  types  of  the  apparatus,  an  au- 
tomatic push-button  arrangement)  enables 
changing  from  one  set  of  microphones  to 
the  next  about  every  two  minutes,  thus  pre- 
venting overheating.  Antenna  current  up 
to  10  amperes  have  thus  been  handled  with- 
out overheating  of  the  microphones  and 
consequent  deterioration  of  articulation. 

The  description  of  the  apparatus  given 
by  the  inventor  makes  it  clear  that  he  was 
aware  of  the  advantage  of  securing  an  in- 
tegral inverse  charge  frequency,  and  at- 
tempted to  secure  this  advantage  in  design- 
ing the  apparatus. 

The  antenna  fundamental  was  460  me- 
ters, and  its  capacity  0.0007  micro-farad. 

It  was  normally  used  at  550  meters  with  an 
antenna  current  of  8 amperes.  The  an- 
tenna was  lower  than  desirable,  and  prob-  • . » 

ably  had  only  small  true  radiation  resist-  transmitter 
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ance.  The  normal  distance  of 
communication  was  from 
Letchworth  to  Northampton, 
a distance  of  55  km.  (34 
miles).  However,  signals 
have  been  received  175  km. 

(no  miles)  over  land.  In  re- 
ception, a crystal  detector 
(namely,  Pickard's  silicon-ar- 
senic combination)  was  used. 

It  is  interesting  to  note  that 
the  maximum  radiation  was 
attained  in  the  system  when 
the  primary  was  tuned  to  830 
meters  and  the  antenna  to  550 
meters,  a ratio  of  1.51  be- 
tween them,  his  ratio  is  not 
far  from  1.71,  the  value  found 
by  Chaffee  for  most  efficient 
operation.  Coupling  to  an- 
tenna as  high  as  40  per  cent, 
is  used. 

We  are  indebted  to  Lieu- 
tenant Ditcham  for  important 
previously  unpublished  data 
on  the  operation  of  these  gaps. 

With  hard  copper  or  bronze 
electrodes  in  carbon  dioxid 
under  pressure,  the  gaps  ap- 
parently had  two  functions: 

(a)  cooling  by  expansion; 

(b)  the  formation  of  a hard 
crystalline  film  on  the  electrodes.  This  film  permitted  actual  contact  of  the  elec- 
trodes without  “short-circuiting”  or  arcing.  When  the  film  was  once  formed,  the 
gas  could  be  shut  off,  and  the  spark  would  continue  active  for  five  or  ten 
minutes  before  an  arc  started. 

The  entire  transmitter  is  given  by  Figure  51.  On  the  top  shelf  are 
mounted  the  four  series  gaps.  On  the  shelf  below  are  seen  tuning  induct- 
ances and  a relay,  while  on  the  bottom  shelf  is  mounted  the  receiver  and  a 
call-bell  system.  This  last  consisted  of  a Brown  telephone  relay  fed  from 
the  crystal  detector  and,  in  its  turn,  supplying  the  current  for  a moving  coil 
relay  of  no  great  sensitiveness.  A long  musical  dash  is  sent  for  calling,  the 
pitch  being  regulable  by  variation  of  the  speed  of  the  rotary  make-and-break 
device  (“chopper”)  which  is  inserted  in  the  coupling  between  the  closed  and 
antenna  circuits.  A selective  method  of  calling,  permitting  ringing  any  one 
of  a number  of  stations  within  a given  zone,  was  experimented  with,  but  no 
details  are  available  as  to  its  success  in  operation. 

A system  of  radio-frequent  spark  telephony  has  been  devised  by  Messrs. 
Wichi  Torikata,  E.  Yokoyama,  and  M.  Kitamura.  The  spark  or  arc  terminals 
in  this  system  are  composed  of  magnetite  (oxid  of  iron)  and  brass.  Other 
alternatives  are  aluminum,  silicon,  ferro-silicon,  carborundum,  or  boron 
against  minerals  such  as  graphite,  meteorite,  iron  of  copper  pyrites,  bornite, 
molybdenite,  marcasite,  or  others.  Usually  the  electrodes  are  of  small  sur- 
face, this  being  regarded  as  essential  by  the  inventors.  The  power  supplied 
per  gap  is  500  volts  and  0.2  ampere.  A capacity  of  approximately  0.05  micro- 
farad is  used  in  the  primary  oscillating  circuit.  About  1 ampere  is  modu- 


Figure  51 — Ditcham  radiophone  transmitter 
and  receiver 
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lated  in  the  antenna 
by  the  microphone, 
and  the  every-day 
range  is  given  as  io 
to  15  miles  (25  km.). 
Ordinary  crystal  de- 
tector reception  is  em- 
ployed. 

The  wiring  dia- 
gram of  the  apparatus 
is  given  in  Figure  52. 


Figure  52 — T.  Y.  K.  radiophone  transmitter 


It  will  be  seen  that 
the  starting  device  is 
of  an  unusual  nature.  It  seems  that  a high-resistance  film  forms  on  the  surface 
of  the  electrodes,  as  in  Lieutenant  Ditcham's  system,  and  it  is  necessary  in  conse- 
quence to  have  some  rheans  of  obtaining  a momentary  high  voltage  to  break  down 
this  surface  film,  and  start  the  discharge.  This  is  accomplished  by  having  a 
steady  current  flowing  normally  (before  oscillations  are  desired)  in  the  inductance 
V as  indicated,  this  current  being  quickly  broken  at  Q when  it  has  once  fairly 
started.  The  gap  electrodes  being  in  contact,  the  high  inductive  voltage  breaks 
down  the  surface  film,  and  the  armature  P draws  the  electrodes  apart  and  serves 
as  a sort  of  automatic  arc  length  regulator  thereafter. 

Figure  53a  illustrates  the  transmitter  proper  and  receiver.  A normal 
heavy-current  microphone  transmitter  is 
used  (mounted  at  the  top  in  front  of  the 
equilibrator).  The  primary  oscillating 
circuit,  capacity  control  switch  is  directly 
below  the  microphone.  The  receiver  is 
mounted  in  the  lower  case,  together  with 
the  “sending-to-receiver”  switch.  The 
crystal  detector  is  enclosed  in  a metal 
housing,  the  door  of  which  appears  at 
the  lower  left  side  of  the  receiving  appa- 
ratus case.  A usual  test  buzzer  and  nor- 
mal tuning  and  coupling  coil  switches  are 
provided.  The  equilibrator  is  shown  in 
Figure  53b,  with  the  alternative  spark 
gaps  (aluminum-brass  or  aluminum- 
magnetite),  at  the  lower  left  corner.  A 
small  lamp  with  cover  is  mounted  at  the 
rear  to  indicate  antenna  current.  The 
lamp  resistance  and  choke  coil  box  for 
the  high  voltage  generator,  supply  cir- 
cuit to  the  gap  appears  in  Figure  53c. 

The  100  volt  (and  2.7  ampere)  to  500 
volt  (and  0.2  ampere)  rotary  converter 
is  illustrated  in  Figure  53d. 

In  June,  1913,' there  were  established 
eight  land  stations  of  this  type  in  Japan 
and  seven  stations  were  installed  on 
board  ship.  It  is  stated  that  commercial 
service  was  initiated  at  this  early  date. 

A type  of  oscillator  due  to  Mr.  W.  W. 

Hanscom  operates  with  the  gap  surfaces 
immersed  in  alcohol.  Their  separation 
is  automatically  regulated  by  an  electro- 


Figurc  53a — Front  view  of  T.  Y.  K . radio- 
phone transmitter  and  receiver 
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Figure  53b — Equilibrator  and  spark  gaps  of 
T.  Y.  K.  radiophone  transmitter 


and  2,700  meters.  For  modulation,  a 
water-cooled  microphone  transmitter 
carrying  2.5  amperes  is  used. 

With  vacuum  valve  reception,  dis- 
tances of  100  miles  (160  km.)  are  cov- 
ered, but  it  is  claimed  that  distances  of 
260  miles  (400  km.)  are  occasionally 
bridged.  On  one  occasion,  the  800-mile 
(1,300-km.)  span  from  San  Francisco 
to  Seattle  was  covered. 

Dr.  Lee  de  Forest  has  done  consider- 
able work  in  connection  with  radio 
telephony.  Originally  he  worked  with 
a small  arc  of  the  Poulsen  type,  and 
communication  over  short  ranges  was 
obtained.  More  recently  he  has  worked 
with  several  types  of  radio-frequent 


r 
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Figure  33d— 100-t 0-500  volt  direct  current 
rotary  converter  of  T.  Y.  K.  radiophone 
transmitter 


magnet  plunger,  a gravity  adjustment 
by  means  of  a sliding  weight  being  pro 
vided  for  initial  installation.  The  gap 
voltage  is  low  (of  the  order  of  100 
volts).  It  is  stated  that  steady  auto- 
matic operation  for  hours  has  been  se- 
cured. Only  an  occasional  supply  of 
alcohol  and  infrequent  renewal  of  the 
gap  surfaces  are  required. 

In  Figure  53c  is  shown  such  a set. 
The  gap  and  regulator  are  mounted  to 
the  rear  of  the  panel.  The  electromag- 
net winding  is  also  used  as  a choke  coil 
in  the  supply  circuit.  Direct  current  at 
voltages  from  no  to  500  is  supplied, 
and  currents  from  5 to  8 amperes  pass 
through  the  gap.  The  system  has  been 
operated  on  wave-lengths  between  300 


Figure  53c — Series  resistance  and  choke 
coils  for  direct  current  supply  circuit 
of  T.  Y.  K.  radiophone  transmitter 


spark  radiophone  transmitters,  and  two 
of  these  types  will  be  here  described. 

The  first  of  these  is  a moderately 
high  voltage,  direct  current  system. 
The  wiring  diagram  is  given  in  Figure 
54.  As  will  be  soon,  a r, 000- volt,  di- 
rect-current generator  supplied  a two- 
section  quenching  gap  through  a regu- 
lating resistance  and  choke  coil.  The 
ga  pitself  is  made  of  parallel  studs  ot 
tungsten  in  air,  with  minute  but  regu- 
lable separation.  Shunted  around  the 
gap  is  an  oscillating  circuit  which  is  di- 
rectly coupled  to  the  antenna.  Two 
heavy  current  microphones  (sometimes 
air  cooled  by  a blower)  are  connected 
in  series  in  the  ground  load  of  the  an- 
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tenna.  A small  set  of  this  type  is 
shown  in  Figure  55.  It  differs  from 
that  just  described  in  that  only  one  gap 
section  is  used  and  a single  microphone 
in  the  antenna.  The  antenna  ammeter 
is  shown  mounted  on  the  upper  left- 
hand  portion  of  the  apparatus  box 
which  contains  the  primary  condenser, 
inductances,  choke  coils,  and  antenna 
switch.  This  sending-to- receiving 
transfer  switch  is  controlled  by  the  pro- 
jecting knob  on  the  upper  right-hand 
portion  of  the  apparatus  box.  The 
small  6oo-volt  generator  is  shown  sep- 
arately. A 0.25-h.p.  (200-watt)  motor 
is  recommended  for  driving  the  gen- 
erator. The  range  is  given  as  from  7 
to  15  miles  (10  to  25  km.).  The  set,  as 
designed,  operates  at  wave-length  from 
400  to  1,000  meters. 

A portable  type  of  radiophone  is 
shown,  set  up,  in  Figure  56.  It  will 
be  seen  that  the  double  microphone 
transmitter  is  used  in  the  set  in  ques-  Figure  53e_0ne-half  kilowatt  Honscom 
tion.  The  receiving  set  is  seen  at  the  radiophone  transmitter 

left  and  toward  the  back  of  the  instru- 
ment case.  A somewhat  larger  set  is  illustrated  in  Figure  5 7,  with  an  air-cooled, 
two-section  gap.  The  antenna  switch  and  direct  coupling  coil  are  mounted 
to  the  right  of  the  panel.  When  used  for  radio  telephony,  an  air-cooled, 
twin-microphone  transmitter  is  mounted  on  the  panel,  usually  under  the 
supply  circuit  ammeter. 

An  alternating  current  system  of  spark  radio  telephony  has  been  devel- 
oped by  de  Forest.  The  circuit  diagram  is  given  in  Figure  58.  G is  a 3,000- 
cycle  alternator  which  supplies  current  to  the  primary  of  the  transformer 
through  the  tuning  condenser  indicated,  this  latter  having  a value  of  approxi- 
mately 8 microfarads.  The  transformer  raises  the  terminal  voltage  from  100  to 
5,000  volts.  A number  of  gap  sections  similar  to  those  previously  described  are 
used,  and  the  primary  is  inductively  coupled  to  the  antenna.  A double 
microphone  is  used  in  the  ground  lead  as  before.  The  audio  frequency  tun- 
ing to  3,000  cycles  in  the  sup- 
ply  circuit  is  of  interest.  No 
data  is  available  as  to  the  ex- 
tent to  which  the  3,000  cycle 
note  can  be  eliminated  and 
prevented  from  interfering 
with  the  speech  in  the  ar- 
rangement under  considera- 
tion. It  is  likely,  however, 
that  a square  generator-wave 
form  would  be  of  assistance 
in  this  connection. 

When  it  is  attempted  to  re- 
ceive signals  from  the  de  For- 
est radiophone  transmitters  by 
ordinary  beat  reception,  (no 
speech  being  transmitted)  a 


Figure  54 — de  Forest  radiophone  transmitter — 
D.  C.  type 
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very  poor  note  almost 
without  musical  char- 
acteristics is  obtained. 
This  is  accounted  for 
by  the  absence  of  a 
definite  inverse 
charge  frequency  and 
the  consequent  ex- 
tremely frequent  al- 
terations in  phase  oi 
the  radiated  energy. 

A i-k.w.,  direct- 
current  equipment 
placed  on  a train  of 
the  Delaware  Lacka- 
wanna and  Western 
Railroad  permitted 
Figure  55— de  Forest  D.  C.  radiophone  transmitter  communication  from 

Scranton  to  a 

moving  express  train  at  full  speed  up  to  53  miles  (85  km.)  De  Forest 
Forest  gives  some  interesting  figures  as  to  the  average  range  of  the  sets. 
For  the  2-k.w.  set,  using  masts  100  feet  (30  m.)  high  and  at  least  50  feet 
(15  m.)  apart,  the  range  over  sea  is  up  to  100  miles  (160  km.)  and  over  land 
up  to  75  miles  (120  km.)  If  40-foot  (13-m.)  masts  are  used,  these  ranges 
are  reduced  to  0.3  or  0.4  of  the  values  given.  For  the  5-k.w.  sets,  with  simi- 
lar 200- foot  (60-m.)  masts  at  least  100  feet  (30  m.)  apart,  the  sea  range 
is  up  to  400  miles  (640  km.)  and  the  land  range  up  to  300  miles  (480  km.). 
This  range  is  reduced  to  one-half  the  values  given  if  the  masts  are  reduced 
in  height  to  100  feet  (30  km.).  It  is  further  stated  that  over  heavily  wooded  and 
mountainous  country,  the  ranges  may  be  reduced  25  or  even  50  per  cent. 

Excellent  results  have  been  obtained  with  a recent  method  of  radio- 
frequent  spark  type  using  the  Moretti  “arc.”  The  Moretti  arc  seems  to  be 
the.  most  powerful  gen- 
erator of  this  sort  yet  dis- 
covered. It  is  a simple 
device,  being  shown  in 
Figure  59.  In  the  Figure, 
the  arc  is  shown  enclosed 
in  an  air-tight  box  of  in- 
sulating material,  but  this 
enclosure  is  not  essential. 

The  arc  may  be  used  in 
the  open  air.  Both  elec- 
trodes are  of  massive 
copper,  one  with  a plane 
surface,  and  the  other  A 
with  a longitudinal  per- 
foration through  which  is 
pumped  a steady  stream 
of  acidulated  water.  This 
jet  impinges  on  the  upper 
electrode  (which  is  the 
negative  one,  usually)  ; 
and  the  velocity  of  the 
stream  of  water  can  be 

suitably  regulated  by  a Figure  56 — de  Forest  portable  radiophone  set 
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valve  placed  in  the  feed  pipe. 
The  theory  of  its  action,  as 
given  by  Professor  Vanni, 

makes  it  a device  somewhat 
analogous  to  the  usual  Weh- 
nelt  interrupter.  He  suggests 
that  at  the  moment  of  forma- 
tion of  the  arc,  the  water 
passes  into  the  spheroidal 
state,  vaporizing  rapidly,  and 
thus  breaks  the  circuit  very 
suddenly.  At  *the  same  in- 

stant, the  water  is  partly  dis- 
sociated into  hydrogen  and' 
oxygen;  which,  being  an  ex- 
plosive mixture,  quickly  re- 
combines, whereupon  the  en- 
tire cycle  is  repeated. 

Whatever  the  action,  the 

Figure  37 — de  Forest  2 k.w.  radiophone  effect  is  to  open  the  arc  cir- 

panel  transmitter  cult  at  a radio  frequency, 

which  fact  can  be  verified  by 
an  examination  of  the  arc  by  a rotating  mirror  oscillograph.  The  spark  frequency 
is  thus  found  to  be  several  hundred  thousand  per  second.  As  in  the  Chaffee 
arc,  the  impulses  are  stated  to  be  unidirectional,  though  whether  an  inverse 
spark  frequency  ex- 
ists or  whether  syn- 
tony  to  wave  form  is 
evidenced  is  not  indi- 
cated in  the  published 
descriptions. 

This  arc  has  been 
improved  in  construc- 
tion by  Mr.  Bethenod 
in  that  a precision 
regulator  of  the  arc 
length  has  been  de- 
signed by  him,  and 
that  a special  direct 
generator  has  been 
used  of  high  no-load 
e.m.f.  and  markedly 
lower  load  voltage. 

In  this  way,  the  series 


resistance  in  the  supply  circuit  can  be  avoided 
and  better  efficiency  attained. 

As  normally  used,  the  arc  is  placed  in  series 
with  resistance  and  inductance  across  the  ter- 
minals of  a 6oo-volt  direct  current  generator. 
The  energy  supply  in  the  following  experiments 
carried  on  by  Professor  Vanni  was  1 kilowatt. 
Across  the  arc  is  placed  a usual  oscillatory  cir- 
cuit, which  is  inductively  coupled  to  the  antenna. 
In  the  antenna  was  placed  Vanni’s  special  hy- 
Figure  50— Diagrammatic  repre-  draulic  microphone  transmitter  to  be  described 
sentation  of  Morctti  arc  hereafter.  Unquestionably,  the  remarkable  re- 


Figure  38 — de  Forest  radiophone  transmitter — 
A.  C.  type 
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Figure  6oa — Schcidt-Boon  Morctti  arc  as  used 
at  Laeken  station  of  Mr.  Robert  Goldschmidt 


suits  obtained  are  in  large 
part  to  be  ascribed  to  the  de- 
velopment of  this  unusuai 
form  of  telephone  transmit- 
ter. The  antenna  current  se- 
cured was  12  amperes. 

In  1912,  experiments  were 
carried  on  by  Vanni  from  the 
station  at  Cento  Celle,  several 
kilometers  from  Rome.  The 
Island  of  Ponza,  120  km.  (75 
miles)  away,  was  first 
reached,  then  Magdalena,  160 
km.  (100  miles)  away;  then 
1 alermo,  420  km.  (260  miles  ) 
away;  then  Vittoria,  600  km. 
(375  miles)  away,  and  finally 
Tripoli,  no  less  than  1,000 
km.  (625  miles)  away.  The 
results  are  noteworthy,  and 


seem  to  be  attainable  without  excessive  uncertainty,  as  evidenced  by  the  work 
done  by  Mr.  Goldschmidt  (of  Laeken,  near  Brussels,  in  Belgium),  and  by  the 
Merzi  brothers  in  Italy. 

The  experiments  carried  on  at  Laeken  early  in  1914,  before  the  unfor- 
tunate destruction  of  the  station  by  its  owners  to  prevent  it  from  falling  into 
the  hands  of  an  invading  army,  are  of  considerable  interest. 

As  generator,  a modified  Moretti  arc  was  used,  fed  with  600  volts.  It  is 
shown  in  Figure  60a*.  One  electrode  was  rotated  rapidly.  This  was  the 
positive  elec- 
trode and  consisted 
of  a number  of 
discs  mounted  on  an 
axle.  The  negative 
electrode  consisted 
of  the  surface  of 
rods  held  in  sleeves 
with  screw  adjust- 
ment so  that  the  arc 
length  was  directly 
regulable.  As  stated 
previously,  a water 
jet  was  injected  into 
the  arc.  A special 
microphone  heavy- 
current  transmitter 
devised  by  the  Mar- 
zi  brothers  w a s 
used,  and  this  will 
be  considered  here- 
after. Several  Mo- 


Figurc  60b — Laeken  ( Brussels ) station  of  Mr.  Robert  Gold- 
schmidt, showing  Moretti  arc  and  Marci  microphone 


retti  arcs  in  series 
have  been  used  by 
the  Marzi  brothers. 

With  four  arcs  in 

series,  running  at  2,400  volts,  radiophone  transmission  was  effected  between  La 
Spezzia  and  Messina,  the  full  length  of  Italy. 


* Fibres  r,fta  and  60h  are  reproduced  by  permission  from  the  French  journal  S.  F.,”  based 

on  material  received  from  Mr.  Scheidt-Boon  of  Brussels  CliUjlii).  by  Vjvjl 
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The  equipment  used  in  the  Laeken  experiments  is  shown  in  Figure  6ob. 
On  the  center  of  the  table  is  mounted  the  Moretti  arc,  to  the  left  of  which 
are  seen  v the  coupling  spirals.  In  the  upper  left-hand  portion  of  the  picture 
is  shown  the  heavy-current  transmitter,  which  is,  in  fact,  controlled  by  the 
small  transmitter  held  in  the  hand  of  the  experimenter. 

On  March  13,  1914,  using  3 amperes  in  the  antenna,  communication  was 
established  between  the  station  at  Laeken  and  the  Eiffel  Tower  in  Paris,  a 
distance  of  200  miles  (320  km.)  Tests  were  carried  on  regularly  on  wave- 
lengths of  300,  600,  800  and  1,100  meters.  This  arc  shows  the  usual  radio- 
frequent  spark  characteristic  of  satisfactory  operation  on  short  wave-lengths. 

Reception  was  accomplished  in  various  way,  but  it  is  interesting  to  note 
that  the  experimenters  give  the  following  as  the  order  of  merit  of  detectors 
in  radiophone  reception:  sensitive  crystals  (such  as  galena),  the  audion,  the 
Fleming  valve,  carborundum,  and  the  electrolytic  detector. 


This  is  the  fifth  of  a series  of  articles  on  “Radio  Telephony,”  by  Dr.  Goldsmith,  an  eminent  authority 
on  the  subject.  Iti  Article  VI,  in  the  June  issue,  he  continues  the  discussion  of  radio  telephony  by 
taking  up  the  subject  of  vacuum  tube  oscillators.  He  describes  the  experiments  of  Dr.  Saul  Dushman, 
and  gives  the  latter’s  data  in  considering  the  current-carrying  capacity  of  vacuum  tube  rectifiers.  He 
treats  of  the  development  of  the  pliotron  by  William  C.  White,  the  studies  of  Dr.  Langmuir,  and  Dr. 
A.  Meissner’s  invention  of  a form  of  oscillating  circuit  of  simple  electrical  nature. 


Where  Freak  Conditions  Prevail 

Phenomena  of  Wireless  and  Expansion  of  the  Art  in  Alaska 


ALASKA  occupies  a distinct  place  in 
the  mind  of  the  wireless  man  who 
is  familiar  with  that  territory.  He  knows 
it  as  a land  where  radio  conditions  which 
do  not  prevail  in  any  other  part  of  the 
world  are  found.  It  is  in  this  territory 
that  the  Marconi  system  has  blazed  the 
way  of  modem  means  of  communica- 
tion, bringing  isolated  points  in  the  vast 
frozen  wastes  in  touch  with  far  distant 
places. 

The  unusual  wireless  conditions  in 
Alaska  may  be  due,  it  is  said,  to  the 
geographical  location  of  the  territory 
and  the  continuous  daylight  during  the 
summer.  As  an  example  of  freaks,  it 
may  be  instanced  that  at  the  Marconi 
station  at  Astoria,  it  has  been  observed 
that  the  atmosphere  would  be  free  from 
strays  until  about  noon  when  they  would 
appear,  gradually  increasing  in  intensity. 
The  maximum  would  be  reached  at  one 
o'clock  in  the  afternoon  and  no  change 
would  be  observed  until  four  hours  later. 
From  that  time  until  midnight  conditions 
were  the  same  as  those  prevailing  at  sim- 
ilar stations.  The  period  of  decrease  in 
the  evenings  would  vary  occasionally, 
but  the  appearance  of  the  strays  at  noon 
continued  for  several  weeks. 


The  use  of  radio  as  a means  of  com- 
munication in  Alaska  seems  pecifliarlv 
fitting  to  that  territory,  for  the  various 
topographical  and  geographical  forma- 
tions of  the  land  place  great  difficulties 
in  the  way  of  the  construction  of  tele- 
graph lines  and  the  laying  of  sub- 
marine cables.  Along  the  coast  volcanic 
disturbances  are  not  of  infrequent  oc- 
currence. These  are  not  of  a viblent 
character,  but  they  serve  as  a never-end- 
ing source  of  trouble  to  those  in  charge 
of  the  cables. 

At  Ketchikan,  the  first  port  of  entry 
into  Alaska;  at  Juneau,  the  capital  city, 
and  at  Astoria,  the  Marconi  Company 
has  established  semi-high-power  stations. 
These  stations  will  be  among  those  of  a 
chain  that  will  some  day  extend  along  the 
Alaskan  peninsula  when  the  commercial 
development  of  the  territory  warrants  the 
step.  As  an  example  of  the  speed  and 
reliability  of  the  service  it  may  be  men- 
tioned that  a mine  owner  in  Juneau  sent 
a marconigram  from  that  city  to  Los  An- 
geles, Cal.,  and  received  a reply  forty 
minutes  after  the  first  message  had  been 
filed  in  Juneau.  Besides  the  semi-high- 
power  stations,  a number  of  canneries 
and  mining  companies  have  had  Marconi 
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equipments  installed,  thereby  establish-  set  to  give  a clearance  of  1/32  of  an  inch, 
ing  communication  with  the  outside  Across  this  small  air  gap,  that  is,  be- 
world.  tween  the  side  discs  and  each  of  the  re- 


Four  towers  of  the  self-supporting 
type  for  the  antenna  have  been  erected 
at  Ketchikan.  They  face  a strip  of  wa- 
ter— the  Tongass  Narrows — and  are  so 
located  that  they  outline  a rectangle,  the 
dimensions  of  which  are  300  by  600  feet. 
Three  hundred  feet  in  height,  each  of 
the  towers  is  stepped  with  a wooden  top 
mast,  extending  fourteen  feet  above  the 
head  of  the  steel  portion.  Eighty  thou- 
sand volt,  triple  petticoat  insulators  car- 
rying the  antenna  are  mounted  upon 
these  masts.  The  antenna  is  made  of 
two  silicon  bronze  wires,  each  having 
seven  strands  of  No.  18  wire.  The  ten- 
sion of  the  latter  can  be  fashioned  to 
withstand  the  stress  of  the  severest 
weather  conditions.  This  antenna  is  em- 
ployed both  as  a transmitting  aerial  for 
the  marine  service  and  as  a receiving 
aerial  for  the  5 and  25  K.W.  sets. 

On  triatics,  between  the  towers,  is  sus- 
pended a twenty-wire  antenna  which 
leads  to  the  reinforced  steel  concrete 
power  house,  300  feet  from  the  lower 
two  towers,  where  it  is  connected  to  the 
25-K.W.  transmitter.  The  Ketchikan  city 
power  house  is  connected  with  the  wire- 
less station  by  a two-mile  transmission 
line  carrying  2,200  volts,  single  phase 
current,  at  a frequency  of  sixty  cycles. 
About  300  feet  distant  from  the  power 
plant  the  line  is  brought  into  the  building 
by  means  of  an  underground  conduit.  It 
is  connected  to  the  high  tension  switch- 
board and  thence  distributed  to  the  vari- 
ous units,  the  transmitting  apparatus  and 
the  lighting  and  heating  transformers. 

For  furnishing  seventy  volt  direct  cur- 
rent for  the  operation  of  the  solenoid 
keys  and  side  disc  motors,  a synchronous 
rotary  converter  is  used.  By  means  of 
an  extended  shaft  it  drives  a rotary  dis- 
charger which  controls  the  number  and 
duration  of  the  spark  discharges.  All 
the  improvements  for  handling  such  cur- 
rents are  embodied  in  the  disc  discharger. 
The  disc,  which  rotates  at  the  rate  of 


volving  studs  in  turn  the  discharge  takes 
place.  Because  of  the  fact  that  the  dis- 
charger is  rotated  synchronously  with 
the  alternator  which  supplies  energy  to 
the  condenser  which  is  discharged,  it  is 
necessary  to  time  the  discharge  to  occur 
at,  or  near,  the  peak  of  the  voltage  wave 
in  the  alternator.  The  correct  point  on 
the  voltage  curve  depends  on  several 
factors,  arrangements  being  provided  to 
permit  adjustments  of  the  interval  be- 
tween the  time  at  which  the  revolving 
stud  passes  the  side  discs  and  the  time 
when  the  machine  voltage  is  at  its  high- 
est. Thus  maximum  results  are  ob- 
tained. 

The  condensers  consist  of  glass  and 
zinc  plates  placed  in  earthenware  con- 
tainers filled  with  oil.  A bank  of  thirty 
units  is  used  in  the  circuit.  Copper  bus 
bars  of  ample  dimensions  lead  from  the 
condenser  tank  to  the  inductive  coupler 
and  to  the  disc  discharger.  The  coils 
of  this  coupler  are  wound  with  a special- 
ly designed  cable,  and  so  arranged  that 
each  strand  carries  the  same  amount  of 
energy,  thus  decreasing  heat  losses. 

In  the  receiving  office,  which  is  sev- 
enty-five feet  from  the  power  house,  are 
the  operating  key  and  the  usual  equip- 
ment, supplemented  by  two  loose-coupled 
receivers  (fitted  for  crystal  and  valve 
detectors),  having  ranges  of  from  100 
to  4,000  meters,  and  from  100  to  7,000 
meters,  respectively. 

The  construction  engineers  found 
that  the  forests  and  the  heavy  rain  fall, 
which  in  the  vicinity  of  Ketchikan  av- 
erages 168  inches  yearly,  added  consid- 
erably to  the  difficulties  of  their  work. 
However,  the  rain  fall  was  advantage- 
ous as  regards  the  ground  system.  The 
latter  consists  of  3,000  pounds  of  zinc 
plates  buried  in  a circle  around  the 
power  house,  supplementing  which  are 
four  foot  strips  running  out  on  the 
beach  to  mean  low  tide  level,  thus  insur- 
ing at  all  times  good  electrical  ground. 

The  living  quarters  for  the  men  de- 


i,79P revolutions  a minute,  is  thirty 
inches  in  diameter.  Equally  spaced 
around  the  disc,  close  to  its  periphery, 
areN  inserted  brass  studs.  The  disc,  in 
rotating,  passes  between  two  side  discs 


tailed  at  the  station  are  provided  with 
the  modern  conveniences.  A 12,000-gal- 
lon reservoir,  located  on  high  ground  at 
the  rear  of  the  station,  provides  the  wa- 
ter supply. 
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Shall  the  Interest 
of  the  Amateur 
be  Suppressed 
by  Injudicious 
Radio 

Legislation? 


Arthur  E.  Kcnnclly,  past  president,  /.  R.  E.f  vice- 
president  National  Amateur  Wireless  Association 
and  professor  of  electrical  engineering  at 
Harvard  University  and  Boston  “Tech” 


How  Professor  Arthur  Edwin  Kennedy  Championed  the  Cause  of 
the  Young  American  Student  of  the  Wireless  Art  Before  the 
Committee  of  the  House  of  Representatives 


ONE  of  the  most  emphatic  and  con- 
vincing opponents  of  the  pro- 
posed bill  to  regulate  radio  communica- 
tion, on  which  hearings  were  lately  held 
before  a Committee  of  the  House  of 
Representatives,  was  Professor  Arthur 
Edwin  Kennedy,  of  Harvard  University. 

His  practical  career  as  a telegraph  op- 
erator dating  from  his  fourteenth  year, 
the  record  of  his  remarkable  life,  show- 
ing how  resolute  effort  and  continued 
devotion  to  his  chosen  pursuits  has  led 
him  to  the  front  rank  of  the  science  of 
electrical  engineering,  will  be  read  with 
vivid  interest  by  every  wireless  amateur. 
And  the  amateurs  will  be  still  more  in- 
terested in  his  views  of  the  wireless  art, 
since  before  the  C ongressional  Commit- 
tee he  appeared  as  their  especial  cham- 
pion. In  fact.  Professor  Kennedy,  who 
is  a member  of  the  National  Advisory 
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Board  of  Vice-Presidents  of  the  Nation- 
al Amateur  Wireless  Association,  in- 
formed the  members  , of  the  House  of 
Representatives  that  the  proposed  legis- 
lation was  a ‘blow  to  amateur  invention 
and  amateur  application  to  radio  study. 
“If  you  suppress  the  interest  of  the  ama- 
teur,” he  said,  “you  will  make  a desolate 
world  of  it.  I do  not  want  to  see  that 
state  of  affairs  in  America,  the  land  of 
freedom.  The  amateur  needs  to  be  pro- 
tected just  as  the  Navy  needs  to  be  pro- 
tected and  as  the  commercial  stations 
need  to  be  protected.” 

Professor  Kennedy  was  born  in  Bom- 
bay, East  India,  a subject  of  Great  Bri- 
tain, and  was  educated  in  France,  Italy 
and  England.  He  was  a telegraph  op- 
erator at  the  age  of  fifteen,  leaving  school 
at  the  age  of  fourteen,  to  become  an  op- 
erator in  cable  telegraphy.  He  earned 
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his  living  as  an  operator  until  about 
nineteen  years  of  age,  then  being  pro- 
moted to  electrician  on  a cable  ship.  At 
twenty-one  he  was  in  charge  of  opera- 
tions in  laying  and  repairing  submarine 
cables,  which  was  his  work  for  some 
seven  years,  during  which  time  he  was 
engaged  in  t^e  laying  and  repairing  of 
submarine  cables  all  over  the  world  be- 
tween Great  Britain  and  India.  He  also 
had  charge  of  the  laying  of  cables  in 
this  country,  along  the  Mexican  coast 
for  the  Mexican  Government. 

In  1886  Professor  Kennedy  came  over 
to  this  country  and  became  Thomas  A. 
Edison’s  principal  electrical  assistant  at 
his  laboratory  in  Orange,  N.  J.,  and 
served  for  him  and  his  companies  about 
seven  years.  He  left  his  employment  to 
go  into  the  business  of  consulting  engi- 
neer with  Professor  Edwin  J.  Houston, 
of  the  Thomson-Hbuston  Company,  in 
Philadelphia.  In  1902  he  was  appointed 
professor  of  electrical  engineering  at 
Harvard  University  and  is  now  profes- 
sor of  electrical  engineering  at  Harvard 
University  and  the  Massachusetts  Insti- 
tute of  Technology. 

“It  has  been  part  of  my  work  at  these 
institutions  to  teach  the  principles  of  ra- 
dio telegraphy,”  said  Professor  Ken- 
nedy, “not  as  an  operator,  never  having 
tiained  as  a radio-telegraph  operator,  al- 
though I have  a small  set  in  my  house 
and  am  accustomed  to  listen  in  to  mes- 
sages and  eavesdrop  generally  in  that 
way.” 

'Of  his  radio  record  this  well-known 
authority  noted  that  he  was  the  retir- 
ing president  of  the  American  Institute 
of  Radio  Engineers ; had  been  past 
president  for  two  years  of  the  Ameri- 
can Institute  of  Electrical  Engineers, 
and  also  past  president  of  the  Illumi- 
nating Engineering  Society ; also  a 
member  of  many  scientific  bodies.  “As 
retiring  president  of  the  Institute  of 
Radio  Engineers,”  he  added,  “I  am 
very  much  interested  in  this  bill.  I am 
not  interested  commercially  in  any 
way ; I do  not  own  any  stock,  and  I 
hold  no  commercial  interest  in  any 
radio  telegraphic  concern;  but  I am 
profoundly  interested  in  this  as  a past 
president  of  the  Radio  Engineers,  as  a 
member  of  the  teaching  profession, 


and  as  an  American  citizen.  For  all 
these  reasons  I am  deeply  and  earnest- 
ly concerned  in  this  bill  and  the  ques- 
tion of  its  passage.” 

This  vice-president  of  the  N.  A.  W. 
A.  observed  that  he  hacf  gone  to  Wash- 
ington to  urge  his  contentions  that  this 
bill  should  not  be  passed  for  a variety 
of  reasons.  “In  the  first  place,”  he 
said,  “if  there  is  one  thing  of  which 
this  country  ought  to  be  proud  it  is 
that  this  country  has  taken  such  a shin- 
ing position  in  the  world  in  regard  to 
telephonic  communication.  I do  not 
mean  radio  telephonic  communication, 
because  that  is  a very  young  art,  al- 
though it  is  coming  along;  but  I mean 
telephonic  communication  generally. 
It  was  this  country  that  first  estab- 
lished communication  with  France  by 
telephone  and  with  Honolulu  by  tele- 
phone, and  there  is  no  other  country 
in  the  world  that  has  any  such  tele- 
phonic record. 

“And  that  has  been  accomplished 
because  the  telephonic  art  in  America 
has  been  fostered  and  developed  un- 
der free  institutions  and  not  under 
government  control! 

“In  those  countries  of  the  world 
where  there  is  government  control  of 
the  telephone  and  telegraph  you  will 
find  them  in  a relatively  backward 
state.  I went  to  France  a few  years 
ago  in  company  with  an  American 
gentleman.  We  stopped  at  a hotel  in 
Paris.  He  was  very  anxious  to  talk 
with  somebody  on  the  telephone.  I 
tried  to  dissuade  him  from  doing  so. 
I said,  'Do  not  waste  your  time  trying 
to  talk  over  the  telephone,  because  the 
telephones  are  very  unsatisfactory 
here.’  He  said,  ‘But  I must  telephone.’ 
He  had  been  accustomed  to  using  the 
telephone  constantly  in  his  office  in 
New  York.  I said,  ‘Well,  if  you  insist, 
come  with  me’;  and  we  went  to  the 
telephone  bureau,  so  called — a very 
miserable  little  concern,  like  a shoe- 
blacking box,  in  charge  of  a man  who 
did  not  know  much  about  it.  He  had  a 
great  deal  of  trouble  in  getting  the  cen- 
tral station  at  all.  Finally,  when  he 
did  get  the  central  station,  he  abused 
them  in  unmeasured  language,  which 
would  not  have  been  tolerated  in  this 
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country.  The  whole  system  is  in  a 
very  backward  state — largely  because 
of  Government  ownership.” 

The  chairman  inquired  at  that  point 
if  the  telephone*  system  in  London  was  , 
controlled  by  the  Government. 

“Yes,  sir,”  returned  Professor  Ken-  . 
nelly ; “at  the  present  time  it  is.  It  was 
not  a few  years  ago,  but  it  is  now,  and 
it  has  become  in  a worse  condition 
since  the  Government  has  taken  con- 
trol than  it  was  before  it  was  Govern- 
ment owned. 

“Everybody  admits  the  telephonic 
communication  in  London  is  defective 
and  was  better  under  free  administra- 
tion than  it  has  been  since  it  was  taken 
over  by  the  Government;  although 
when  it  was  under  free  administration 
it  was  so  hampered  by  the  Government 
that  it  could  not  properly  develop. 
That  is  common  knowledge. v 

Chairman  Alexander  of  the  commit- 
tee here  observed  that  he  knew,  from 
personal  experience,  that  the  service 
is  very  poor.  Whereupon  Professor 
Kennelly  added:  “It  is,  sir.  I take 
pleasure  in  endorsing  your  statement.” 

To  indicate  how  the  workers  in  the 
wireless  field  felt  about  the  proposed 
legislation,  the  distinguished  opponent 
mentioned  the  Institute  resolutions 
printed  in  The  Wireless  Age  at  the 
time  of  their  adoption.  He  explained 
that  “there  was  entire  unanimity 
among  the  members  of  the  board,” 
adding:  “They  felt  very  earnestly  and 
very  forcibly  upon  this  question,  be- 
cause they  were  representatives  of  the 
science  and  art  of  radio  communica- 
tion ; not  because  they  were  interested 
in  any  particular  commercial  enter- 
prise.” 

The  resolutions  referred  to  stated 
that  the  board  opposed  “competition 
by  any  department  of  the  Government, 
and  particularly  by  any  military  or 
naval  department,  with  existing  organ- 
izations.” 

Professor  Kennelly  stated  that  the 
deep  concern  of  the  engineers  was  due 
to  the  fact  that  they  have  charge  of 
the  engineering  future  of  the  art. 

“This  was  puerly  a scientific  art  a 
few  years  ago,”  he  explained.  “It  has 
now  become  an  engineering  art,  an  ap- 


plied science,  in  which  money  is  ex- 
pended in  a definite  way,  under  the 
control  of  engineers,  for  producing  the 
best  efforts  in  the  service  of  the  public. 
As  you  know,  there  are  certain  cor- 
porate interests  in  this  country  that 
serve  the  public  % by  investing  their 
money  in  stations  for  the  Transmission 
of  news  whereby  we,  all  of  us,  includ- 
ing all  in  this  room,  are  benfited.  And 
this  bill,  if  passed,  will  undoubtedly 
have  the  effect  of  stifling  and  arresting 
that  work  and  that  development.  It 
will  inevitably  have  the  effect  of  crip- 
pling those  stations  and  putting  them 
out  of  business.  Now,  I have  no  com- 
mercial interest  in  this;  but  there  are, 
to  my  knowledge,  many  people,  good 
citizens  like  ourselves,  who  have  in- 
vested their  savings  in  these  stations 
and  in  this  work,  partly,  no  doubt,  be- 
cause they  hope  to  get  some  financial 
return,  but  also  partly  because  they 
think  they  are  being  patriotic  to  this 
country  by  supporting  a young  and 
promising  art ; and  they  think  by  tak- 
ing part  and  sharing  in  that  stock  they 
are  helping  along  the  whole  interests 
of  the  world,  and  particularly  of  Amer- 
ica, in  this  wonderful  art. 


One-Man  Power  an  Everlasting  Dis- 
grace to  Country 

“This  bill  should  not  allow  one  man, 
a Government  officer,  to  lay  his  hands 
upon  all  that  property  and  suppress  it, 
and  then,  after  having  suppressed  the 
property  and  making  it  become  of  no 
value,  thus 'enable  it  to  be  purchased 
by  some  department  of  the  Govern- 
ment at  scrap  prices ! 

“I  am  not  here  to  asperse  anyone; 
certainly  I have  no  rancor  against  the 
Navy  or  against  any  department  of 
the  Government ; I simply  have  oppo- 
sition to  this  bill.  And  I refuse  to  be- 
lieve that  any  Government  officer,  or 
any  naval  officer,  drew  that  bill  for  the 
purpose  of  confiscating  this  property 
in  so  mean  and  contemptible  a manner. 
I refuse  to  believe  it.  I have  many 
friends  among  the  naval  officers,  and 
as  a profession  I have  the  highest  ad- 
miration for  them,  and  I refuse  to  be- 
lieve any  officer  of  the  United  States 
Navy  drew  that  bill  with  the  intention 
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of  doing  such  a mean  and  contemptible 
thing.  Nevertheless,  it  will  have  that 
effect,  and  if  passed  in  the  form  in 
which  it  lies  before  you  it  will  be  an 
everlasting  disgrace  to  the  Govern- 
ment of  this  country  and  to  the  people 
of  this  land !" 

Legalized  Permission  to  Transcend 
Limits  of  Fairness 

Chairman  Alexander  asked  the 
speaker  to  indicate  the  provisions  of 
the  bill  which  he  thought  would  have 
that  effect. 

Professor  Kennedy  replied : “Cer- 
tainly, sir.  Section  6 states  that  after 
three  months  and  within  five  years  af- 
ter the  expiration  of  said  three  months, 
the  Government,  through  the  Navy 
Department,  shall  have  authority  to  ac- 
quire, by  purchase,  at  a reasonable 
valuation,  any  coastal  radio  station 
now  in  operation  in  the  United  States 
which  the  owner  may  desire  to  sell. 

“There  is  nothing  there  to  determine 
what  is  a reasonable  valuation. 

“After  you  have  so  far  invalidated 
and  destroyed  your  neighbor's  prop- 
erty, he  may  be  willing  to  sell  at  fam- 
ine prices.  And,  of  course,  you  have 
all  heard  the  truism  T do  not  care  who 
makes  the  laws  so  long  as  I have  the 
construing  of  them.'  And  with  the 
permission  for  the  Government  to  enter 
into  competition  with  the  coastal  com- 
mercial radio  stations,  and  with  the 
power  given  them  to  regulate  their 
opponents,  it  needs  very  little  imagina- 
tion to  see  what  the  effect  of  such  com- 
petition and  regulation  would  be  upon 
their  neighbors." 

The  Chairman's  query  as  to  whether 
Professor  Kennedy  understood  the 
power  to  purchase  and  regulate  would 
be  accomplished  by  enactment  of  the 
bill  met  with  the  prompt  rejoinder: 
“It  certainly  would  have  that  effect." 

The  Hon.  Frederick  W.  Rowe,  one 
of  the  members  of  the  committee, 
asked  Professor  Kennedy  whether  he 
held  that  the  Government  would  be  in 
a position  to  buy  any  station  through 
the  simple  expedient  of  putting  another 
station  alongside  it,  or  by  competing 
with  it. 

“Without  even  doing  that,"  was  the 


reply.  “They  could  accomplish  it 
simply  by  taking  the  naval  stations 
they  now  have,  and  then  regulating 
the  commercial  stations." 

“By  using  them  for  commerce?" 
asked  Mr.  Rowe. 

“Yes,"  replied  Professor  Kennedy, 
“by  using  them  for  commerce,  and 
then  by  regulating  the  other  fellows 
who  are  in  competition  with  them  for 
that  commerce.  Of  course,  I believe 
they  are  ad  above  any  intention  of  do- 
ing that,  but  they  will  say,  you  must 
have  this  apparatus ; you  must  improve 
this;  that  won't  do;  you  must  change 
this;  and,  by  constantly  harassing 
them  and  changing  this,  that  and  the 
other  thing,  and  regulating  them,  they 
would  eventually  put  their  competitors 
out  of  business.  They  have  that 
power;  and  the  temptation  to  do  so 
would  be  very  great.  I do  not  say 
that  any  officer  of  the  Government  has 
that  in  mind  at  this  time;  I won't  as- 
perse any  officer  of  the  Government  to 
that  extent.  But  I say  this  bid  gives 
that  power,  and  it  would  be  a strong 
temptation,  with  that  power,  for  any 
zealous  man.  If  he  felt  zealous  on  be- 
half of  his  own  department,  he  would 
undoubtedly  transcend  the  limits  of 
fairness  and  fair  dealing  in  the  exercise 
of  his  discretion.  And  we  can  not 
blame  him. 


Supreme  Navy  Power  Means  Massacre 
of  a Necessary  and  Honest 
Public  Servant 


“This  bid  gives  most  oppressive  and 
dictatorial  powers.  This  kind  of  a bid 
is  what  we  might  expect  of  the  Ger- 
man governor,  Von  Bissing,  to  pro- 
mulgate for  Belgium;  this  is  what  we 
might  expect  a military  officer  to  lay 
before  a conquered  country  and  say, 
'Do  this  or  I will  confiscate  your  prop- 
erty.’ This  is  not  the  kind  of  a bid 
that  we  would  expect  from  a free  Gov- 
ernment, which  stands  for  liberty  be- 
fore the  world,  to  lay  before  the  people, 
its  public  servants,  in  time  of  peace, 
for  their  control.  In  time  of  war — that 
is  another  thing." 

“You  allude  to  the  regulatory  pro- 
visions running  all  through  the  bid 
which  change  the  present  existing 
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law?”  asked  the  Hon.  George  W.  Ed- 
monds, another  member  of  the  Com- 
mittee. 

“Yes,  sir,”  replied  Professor  Ken- 
nelly.  “I  speak  also  against  this  bill, 
sir,  on  behalf  of  the  Navy  itself;  or 
what  I consider  to  be  the  best  interests 
of  the  Navy  itself.  I hold  that  it  is 
very  important  that  in  the  next  war 
this  Navy  of  ours  shall  be  supported  and 
shall  be  strengthened  to  the  utmost  by 
ali  of  our  collective  ability.  I stand  for 
that;  I am  heartily  in  favor  of  anything 
that  will  support  our  Navy  in  time  of 
war.  But  I do  not  think  in  order  to 
support  our  Navy  in  time  of  peace  we 
should  massacre  a necessary  and  honest 
public  servant. 

“I  think  in  order  that  the  Navy  shall 
be  properly  strengthened  in  time  of  war 
we  must  develop  the  radiotelegraphic  art 
to  the  highest  pitch.  And  if  you  give 
a monopoly  of  the  radiotelegraphic  art, 
under  the  possibilities  of  this  bill,  to  any 
department  of  the  Navy,  you  are  giving 
it  to  somebody  whose  main  interest  is  in 
something  else.  The  Navy  is  a fine  pro- 
fession, but  the  Navy  is  not  a radio  en- 
gineering profession.  You  might  as  well 
offer  a monopoly  of  the  radio  art  to  the 
professions  of  divinity  or  of  law  or 
medicine.  It  is  not  an  aspersion  on  the 
medical  profession,  not  an  aspersion  on 
the  legal  profession,  to  say  that  they  arc 
unfitted  for  the  control  and  the  monop- 
oly of  radiotelegraphy,  as  an  art.  The 
proposition  only  needs  to  be  stated  to  be 
condemned ; and  yet  the  Navy  is  no  more 
entitled  to  it. 

Within  Three  Years  the  Air  Would 
No  Longer  be  Free 

“Mr.  Chairman,”  continued  the  speak- 
er, “I  have  the  honor  to  say  I consider 
it  is  of  the  very  greatest  .importance  for 
the  sake  of  the  Navy  itself  that  this  art 
should  be  maintained  at  its  very  highest 
pitch  and  that  America  should  be  fore- 
most and  not  hindmost  in  the  interna- 
tional competition  for  the  utilization  of 
the  ether  and  the  surrounding  atmos- 
phere of  the  globe.  Hitherto  it  has  been 
a saying  among  all  the  people  of  the 
world  ‘The  air  is  free/  This  bill  wants 
to  make  that  saying  a dead  letter.  If 
this  bill  passes,  within  three  years  the 


air  will  no  longer  be  free  from  the  use 
of  anyone. 


“The  navy  says,  ‘We  are  bothered  by 
interference/  How  much  better  is  it  for 
them  to  be  bothered  by  interference  in 
time  of  peace  than  to  be  bothered  by  in- 
terference in  time  of  war.  They  say, 
‘Let  us  have  no  interference  now ; let  us 
be  comfortable  and  happy;  and  let  us 
communicate  with  each  other  and  with 
our  brother  officers  on  each  other's 
ships/  But  when  foreign  cruisers  come 
over  here,  will  they  listen  to  those  pro- 
posals ? What  happened  ' off  South 
America  when  the  English  commander, 
Admiral  Craddock,  was  defeated  in  that 
fight?  His  wireless  was  jammed  by  his 
opponents.  If  he  had  had  a superior 
wireless  system,  he  would  have  been  free 
from  all  radio  hindrance  and  interfer- 
ence from  his  enemies.  It  was  one  of 
the  circumstances  that  led  to , his  defeat, 
that  his  wireless  system  was  subject  to 
interference. 


“Now,  what  we  must  have,  for  the 
sake  of  ourselves  and  the  Navy,  for  the 
sake  of  all  of  us,  is  a system  which  will 
be  free  from  interference.  And  are  you 
going  to  produce  a system  which  will  be 
free  from  interference  by  saying  in  time 
of  peace  that  there  shall  be  no  attempt 
at  interference?  It  is  easy  to  have  no 
interference  when  a monopoly  exists. 
But  the  thing  to  seek  is  plenty  of  inter- 
ference ; so  much  that  you  will  be  forced 
to  use  your  wits,*  to  use  your  inventive 
genius  to  overcome  it.  And  already 
great  steps  are  being  taken  in  that  direc- 
tion, and  already  the  outlook  in  this  di- 
rection is  very  hopeful  for  the  future. 

“Why,  it  is  nothing  by  comparison 
with  what  the  telephone  has  done  in  this 
country.  It  was  in  this  country,  in 
America,  that  all  these  important  im- 
provements have  come  about  in  the  tele- 
phone, as  a direct  result  of  interference. 
I can  remember,  and  I dare  say  my 
friends  here  remember,  what  it  was  in 
the  early  days  of  the  telephone.  You 
could  not  talk  to  your  neighbor  without 
hearing  all  the  neighborhood.  And  that 
was  a growing  trouble.  It  was  the  haunt- 
ing problem  day  and  night  of  the  tele- 
phone engineers — ‘What  shall  we  do  to 
get  rid  of  this  eternal  eavesdropping  of 
the  world?’  It  has  been  now  so  thor- 
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oughly  eliminated  you  could  hardly 
realize  from  using  the  telephone  today 
that  there  ever  had  been  such  a period. 
Why?  Inventors  came  forward,  all  the 
brightest  minds  in  the  telephonic  art 
were  stimulated  to  do  something  to  over- 
come this  difficulty. 

“But  now  if  you  are  going  to  intro- 
due  a plan  to  suppress  this  interference 
because  it  has  been  causing  a little  trou- 
ble and  been  preventing  some  one  Gov- 
ernment officer  from  hearing  anothei 
Government  officer,  of  course,  you  will 
have  a fool’s  paradise  for  the  time  be- 
ing. But  what  of  the  hereafter;  what 
of  the  radiotelegraphic  art  and  the 
countless  generations  to  come?  We  want 
the  whole  world  to  be  benefited  by  this 
art ; we  want  each  neighbor  to  com- 
municate with  the  other,  and  we  want  to 
have  all  of  that  progress  in  store  for 
us  hereafter.  And  therefore  I say  do 
not  pass  this  bill,  gentlemen.” 

Some  Amateurs  Will  Discover  Some- 
thing Which  Will  be  of  Benefit 

Professor  Kennelly  expressed  the  con- 
viction that  it  was  urgently  necessary 
that  the  Navy  be  strengthened,  but  that 
it  could  not  be  strengthened  in  this  way. 
“It  can  be  pampered  and  weakened,”  he 
continued,  “but  it  cannot  be  strength- 
ened. The  right  way  to  do  is  to  have 
the  Institute  of  Radio  Engineers  and  a 
lot  of  bright  lads  all  over  the  country 
working  on  these  problems  and  coming 
forward  and  offering  various  means  for 
preventing  interference,  and  saying  T 
have  now  a scheme.’  If  it  will  serve, 
reward  him  by  giving  him  encourage- 
ment. But  if  you  attempt  to  do  away 
with  interference  under  the  proposed 
regime,  you  would  stifle  that  enthusiasm 
absolutely.  Those  men  will  not  have  any 
such  enthusiasm  if  it  is  in  control  of 
some  department  of  the  Government,  be- 
cause they  cannot  hope  to  reap  any  bene- 
fit by  finding  a solution  of  these  prob- 
lems. They  will  say,  ‘Why,  the  Gov- 
ernment takes,  by  confiscation,  any  in- 
vention it  wants  to  appropriate ; the  Gov- 
ernment takes  my  invention  and  gives 
me  nothing.’  They  do  that  now.  And 
what  hope  is  there  for  reward  or  ‘of 
benefiting  our  fellow  creatures  by  hav- 
ing a solution  of  this  problem? 

“But  if  you  leave  them  alone  you  can 


have  this  army  of  amateurs  all  over  this 
country  listening  in  with  their  little  wire- 
less stations  and  hearing  the  pulse  beats 
of  the  world,  as  it  were.  All  those  young 
men  are  thinking,  and  some  of  them  will 
discover  something  which  will  be  of 
benefit.  If  you  take  this  bill  and  use  it 
as  it  will  probably  be  used  you  will 
throw  a pall  of  apathy  and  discontent 
and  hopelessness  over  the  whole  situa- 
tion. You  will  darken  America  and 
darken  the  atmosphere  of  the  whole 
globe.  Don’t  pass  this  bill !” 

This  vice-president  of  the  N.  A.  W.  A. 
stated  that  he  wished  to  speak  also  on 
behalf  of  the  amateurs.  “It  is  not  only 
the  vested  interests  of  people,”  he  said, 
“who  have  put  their  savings  into  this 
enterprise  for  the  benefit  of  the  public; 
it  is  not  only  for  the  Navy,  but  it  is  on 
behalf  generally  of  the  amateurs  of  the 
country,  for  the  young  fellow  who 
wants  to  communicate  with  his  neigh- 
bors and  utilize  the  atmosphere  of  the 
world — the  circumambient  ether,  as  it  is 
called.  It  is  him  that  I am  thinking  of ; 
you  will  suppress  him,  too.  So  soon  as 
you  have  scrapped  and  suppressed  the 
power  stations,  the  commercial  stations, 
you  will  still  be  bothered  in  the  anti- 
quated system  in  undisputed  control  of 
the  Navy  that  no  longer  has  interference 
from  power  stations — it  will  still  be 
bothered  by  this  man  here  and  this  little 
amateur  there,  and  some  officer  will  say 
he  cannot  get  rid  of  that  interference  or 
that  he  is  being  bothered  by  so-and-so, 
when  ‘John  Smith  is  talking  in  Wash- 
ington we  cannot  hear  ourselves  talking 
in  New  York.’  And  so  they  will  appeal 
again  to  Congress  to  stop  the  amateur, 
and  there  will  be  no  use  of  the  circum- 
ambient ether  except  such  as  the  Navy 
Department  or  some  department  of  the 
Government  wants.” 


The  whole  system,  according  to  the 
speaker,  would  be  one  repression  and 
star-chamber  action  and  confiscation. 
There  would  be  a dead  silence  in  the  air. 
It  would  be  a silent  globe. 

“If  you  will  go  to  some  central  radio 
station  with  a big  tower  anywhere  in  this 
country,”  continued  Professor  Kennelly, 
“and  listen  in,  you  can  hear  hundreds  of 
people  talking  to  each  other,  most  of 
them  without  any  interference  at  all — 
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only  occasional  interference.  It  is  so 
when  we  are  talking  to  each  other  in  a 
room,  using  the  same  air.  We  have  in- 
terference, don’t  we?  One  man  has  to 
be  silent  when  another  one  wants  to  talk. 
We  have  to  have  etiquette;  we  cannot 
all  talk  at  once.  That  is  interference. 
For  example,  the  same  interference 
would  result  in  the  atmosphere  in  this 
council  chamber;  if  you  all  talked  at 
once,  you  could  not  hear  me.  And  if 
you  go  to  one  of  those  stations  and  listen 
in,  you  will  hear  hundreds,  perhaps  even 
thousands,  talking  by  radio,  depending 
on  how  delicate  the  apparatus  is  and 
how  far  it  can  hear.  If  it  was  delicate 
enough  and  powerful  enough,  you  could 
' hear  all  the  radio  people  in  America 
talking;  and  they  are  all  learning  and  all 
gaining  some  advantage.  It  only  takes 
one-twentieth  of  a second  from  the  time 
you  close  a key  here  for  its  impulse  to 
get  to  Europe. 

The  Amateur  Needs  to  be  Protected 
Just  as  the  Navy  Needs  Protection 

“You  will  be  putting  all  of  that  world 
of  communication  in  time  of  peace  in  the 
hands  of  the  Navy,  to  restrict  for  their 
own  purposees,  and  suppress  that  inter- 
est of  the  amateur  and  make  a desolate 
world  of  it.  I do  not  want  to  see  that 
state  of  affairs  in  America,  the  land  of 
freedom.  The  amateur  needs  to  be  pro- 
tected just  as  the  Navy  needs  to  be  pro- 
tected and  as  the  commercial  stations 
need  to  be  protected.  We  all  need  to  be 
protected.  We  have  no  quarrel,  one 
against  the  other.  We  all  have  difficul- 
ties, but  they  are  difficulties  which  sensi- 
ble men  can  overcome.  The  only  diffi- 
culties that  cannot  be  surmounted  are 
imaginary  ones;  the  real  difficulties  are 
capable  of  being  overcome.  Here  is  a 
difficulty,  the  difficulty  of  interference, 
the  difficulty  that  all  messages  cannot  at 
present  always  be  carried  at  the  same 
time.  Very  well ; let  us  be  sensible. 
Come,  let  us  take  counsel ; let  us  have 
representatives  of  the  various  parties  in 
interest  meet  around  a table,  and  when 
they  shall  have  met  around  the  same 
table  we  will  find  some  intelligent  means 
of  overcoming  this  trouble.  Hut  don’t 
give  us  a star-chamber  means  by  which 
the  Navy  can  issue  the  fiat  that  there 
shall  be  no  trouble. 


“In  time  of  war  the  Navy  wants  the 
very  best ; it  wants  the  very  highest  sup- 
port, the  most  cordial  support,  of  every 
one  of  us.  Are  we  going  to  give  that 
support  by  saying  Take  the  whole  radio 
art,  and  then  slumber  over  it,  because 
you  are  too  busy  with  your  own  affair? 
to  consider  this  and  develop  it.  This  is 
a mere  detail  to  you;  you  have  thou- 
sands of  interests  to  take  up  your  en- 
ergy, and  if  you  are  going  to  fritter  your 
time  away  upon  this  profession,  you  are 
no  sailors;  your  profession  demands 
you.’ 

“Take  Captain  Bullard.  I had  the 
honor  of  meeting  him.  Look  at  him. 
He  was  in  charge  of  this  naval  radio 
service  up  to  a little  while  ago.  Where 
is  he  now?  I understand  that  the  Navy 
Department  has  called  him  away,  and  he 
lias  forgotten  all  about  this  by  now.  And 
by  the  time  he  is  through  serving  on  his 
ship,  in  his  line  of  duty,  he  will  find  him- 
self behind  in  the  art.  Are  you  going 
to  put  this  art  in  the  hands  of  officers 
who  will  be  taken  from  one  post  to  an- 
other  and  have  all  of  their  efforts  thrown 
to  the  winds?  You  want  the  highest  in- 
telligence, the  highest  specializing  in  this 
work.  It  takes  the  best  brains  we  have. 
We  cannot  be  content  with  one-quarter 
of  the  brain  of  a man  in  another  pro- 
fession. 

“We  want  the  best  the  country  can 
produce,  and  you  will  have  that  by  leav- 
ing the  country  alone,  by  having  national 
competition  among  the  radio  engineer- 
ing profession  fostered  by  the  aid  given 
it  from  commercial  enterprises  and  the 
amateur.  After  they  have  developed  it 
in  time  of  peace,  then  should  war  come 
upon  us,  the  Navy  could  come  forward 
and  say,  ‘Now,  because  the  country  is  in 
danger,  we  want  the  whole  thing/  And 
when  that  time  comes,  we  will  say, 
‘Every thing  we  can  do  is  at  your  com- 
mand/ We  will  all  doubtless  support 
the  Navy  in  that,  and  willingly.  It  is 
for  the  Navy’s  own  sake,  therefore,  that 
I say,  keep  the  Navy’s  hands  off  at  the 
present  time,  in  order  that  it  can  get  a 
fuller  control  when  the  need  comes/’ 

Professor  Kennedy  called  attention  to 
the  fact  that  this  country  has  had  war, 
on  the  average,  every  30  years,  and  that 
it  cannot  be  supposed  we  will  never  have 
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another  war,  and  we  must  look  forward  ^ 
to  having  war  again  because  a national  i 
habit  of  this  sort  can  hardly  be  lost  in  a 
few  generations. 

“When  it  comes,”  he  said,  “we  want  to 
see  America  ready,  gentlemen;  we  want 
to  see  the  radio  art  supreme,  and  not  to 
have  it  smothered  by  the  restrictive 
monopoly  of  such  a law.  Should  we 
have  war,  I want  to  see  the  naval  officer 
helped;  I want  to  see  the  Navy  helped, 
not  hindered,  but  assisted,  and  the  best 
way  to  help  is  to  keep  hands  off  in  time 
of  peace  and  then  give  them  the  whole 
thing  when  it  needs  it,  and  when  it  will 
probably  need  it  in  a hurry. 

The  Commercial  Company  is  Subject 
to  the  Call  in  Time  of  Need 

“Now,  let  us  have  all  the  regulation 
you  want.  Let  us  have  regulation  to 
put  the  whole  thing  in  the  control  of  the 
President  in  time  of  need,  so  that  the 
whole  system  can  be  taken  over  by  the 
Navy  for  the  protection  of  the  country. 
In  that  I say  amen.  But  in  time  of  peace 
do  not  suppress  everything  in  sight  mere- 
ly because  a few  men  cannot  get  mes- 
sages through  with  certain  apparatus. 
That  would  be  a crime,  a great  in- 
justice.” 

' “What  would  be  the  effect,”  asked  the 
chairman,  “should  the  Marconi  Company 
monopolize  the  wireless?  I mean  any 
commercial  company,  not  that  company 
particularly,  but  any  other  commercial 
company  ?” 

“Any  commercial  company?”  repeat- 
ed Professor  Kennelly.  “Any  commer- 
cial company  whatever  that  is  a faithful 
servant  of  the  public  and  doing  its  duty 
to  the  public  and  to  the  United  States 
under  the  existing  laws  of  the  United 
States  is  subject  to  the  call  of  all  of  its 
apparatus,  operators,  and  equipment  in 
time  of  need,  is  competent  to  carry  out 
its  work.  There  is  far  less  danger  of  a 
single  company’s  monopoly  than  of  a 
Government  monopoly.” 

The  chairman  then  inquired  whether 
there  would  not  be  some  danger  of  the 
suppression  of  the  development  of  the 
art  from  a monopoly. 

“No;  not  anything  like  to  the  same  de- 
gree,” was  the  reply.  “I  would  like  to 
see  several  companies  at  work;  I would 


mot  like  to  see  all  under  one  company, 
not  even  the  manufacturing  of  appara- 
tus all  in  the  hands  of  one  company. 
But  even  with  one  company  in  undis- 
puted occupation  of  the  field,  there 
would  still  be  an  opening  for  every  one 
to  develop  the  apparatus  which  would 
find  a purchaser  in  the  open  market. 
There  would  still  be  opportunities  for 
everybody,  under  this  Government  and 
under  the  Constitution  of  the  United 
States,  to  carry  on  reasonable  radio  com- 
munication in  the  use  of  the  free  atmos- 
phere of  this  world.  But  to  put  all  of 
that  in  the  hands  of  the  Government,  to 
give  the  Government  the  power  to  sup- 
press everything,  then  there  will  be  no 
hope  for  any  of  us;  we  are  all  lost.” 

“You  are  assuming  that  the  Govern- 
ment would  pursue  that  very  stupid  pol- 
icy,” commented  the  chairman.  “If  I 
were  an  officer  of  the  Government,”  re- 
sponded Professor  Kennelly,  “ in  charge 
of  stations  which  are  competing  for  com- 
mercial service,  to  make  a showing  of 
returns  on  my  books  for  the  money  I 
took  in  and  turned  in  as  cash  receipts 
to  the  Treasury,  I would  do  all  I could 
to  increase  the  amount  of  commercial 
service  which  I rendered.  I would  be 
doing  my  duty  in  enhancing  that  to  the 
very  utmost  limit  without  injuring  my 
conscience.  And  my  conscience  would 
probably  be  deadened  if  I were  an  earn- 
est and  zealous  man,  and  I should  prob- 
ably trespass  upon  the  rights  of  my 
neighbor  and  say,  ‘Look  here ; your  rates 
are  not  suitable  to  me;  your  apparatus 
is  not  satisfactory  to  me;  your  wave- 
lengths are  not  satisfactory  to  me;  your 
decrement  is  not  satisfactory  to  me.  I 
want  you  to  change  this  and  that,  and  I 
want  you  to  do  so  and  so.’  And  I would 
hinder  him  and  put  all  sorts  of  obstruc- 
tions in  his  path.  And  in  a little  while, 
by  following  that  policy,  and  by  reduc- 
ing. my  rates,  I should  own  the  whole 
thing. 

“Without  any  further  regulation  at  all 
for  a good  while  everything  needed  can 
be  accomplished.  It  has  been  the  fact 
in  the  past  and  is  now  the  fact  that  the 
only  people  complaining,  apparently,  are 
the  people  who  have  all  the  power  now, 
who  can  take  all  the  possible  wave- 
lengths from  a meter  to  a hundred  kilo- 
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meters.  The  only  people  who  cannot  do 
the  same  thing  are  the  commercial  in- 
terests. The  Government  can  use  every- 
thing. The  people  who  are  complaining 
are  the  people  who  are  not  restricted; 
and  the  people  who  are  not  complaining 
are  the  people  who  are  restricted.  Is 
that  fair?  All  we  ask  here  is  fair  play, 
fair  dealing,  and  fair  play  to  the  people 
who  have  their  money  in  it;  fair  play 
to  the  Government;  fair  play  to  the  de- 
partments; fair  play  to  the  amateur — 
fair  play  all  around.  Give  us  all  a fair 
deal.  And  I say  this  bill,  manifestly,  is 
unfair.” 

“In  your  association  you  have,  you 
say,  about  a thousand  radio  engineers?” 
asked  Mr.  Edmonds. 

“Yes,  sir,”  was  the  reply. 

“And  they  are  continually  investigat- 
ing and  hunting  up  new  methods  in  this 
art?”  continued  the  questioner. 

“More  or  less;  I do  not  say  all  of 
them,  but  many  of  them  are.” 

“And  what  you  want  to  bring  out  par- 
ticularly, I presume,”  commented  Mr. 
Edmonds,  “is  that  those  men  who  are 
at  present  specialists  are  working  ahead 
on  the  line  which  they  will  probably  con- 
tinue for  the  balance  of  their  lives  ?” 

“Yes,  sir,”  was  Professor  Kennelly's 
response. 

“But  if  this  gets  into  the  hands  of  the 
Navy,  and  it  should  turn  out  as  you 
state  it  probably  will,  those  men  would, 
of  course,  go  into  other  profession?” 
queried  the  representative. 

Under  Government  Monopoly  Engi- 
neers Would  Have  No  Livelihood 

“They  would  have  no  reasonable  ex- 
pectation of  remuneration  or  livelihood 
by  staying  in  their  present  profession,” 
agreed  the  radio  authority. 

“Those  Navy  men  are  fine  men,  mind 
you,  and  nothing  I am  saying  here  is  in- 
tended to  reflect  on  them.  But  they  are 
busy  with  their  own  affairs  and  busy 
with  their  profession,  and  busy  with 
thousands  of  other  things.  A Navy  of- 
ficer’s life  is  full  of  businesses  and  activ- 
ities. And  how  can  you  expect  a man 
with  so  many  calls  upon  him  to  spend 
his  time  in  developing  the  needs  of  this 
young  and  growing  art.  If  he  does,  he  is 
neglecting  his  duty.” 


“Has  England,  Germany,  or  France 
gone  on  and  developed,  independently, 
aerial  stations  for  the  navy?”  asked  Mr. 
Rowe. 

Germany  Aided  Individuals  Instead  of 
Confiscating 

“I  understand,”  was  Professor  Ken- 
nelly’s  reply,  “that  all  the  Governments 
in  Europe  have  Government  apparatus 
and  equipment.  But  some  of  them  have 
permitted,  and  even  fostered,  individual 
ownership  and  individual  development. 
For  example,  Germany  has  by  its  Gov- 
ernment, instead  of  confiscating  inven- 
tions or  seeking  to  confiscate  stations, 
helped  private  enterprise  with  her  capi- 
tal and  with  her  brains  and  with  her  ad- 
ministration in  order  that  when  the  Gov- 
ernment wants  to  secure  universal  con- 
trol, in  case  of  war,  they  may  be  better 
off.  That  is  the  reverse  of  the  policy 
that  this  bill  suggests. 

“The  people  in  the  commercial  inter- 
ests do  not  seek  any  legislative  restric- 
tions. They  are  getting  along  all  right. 
They  have  no  interferences  to  speak  of. 
They  have  a little.  But  the  only  people 
who  are  complaining  are  the  Navy  De- 
partment, who  naturally  tend  to  get  be- 
hind all  the  time.  You  cannot  blame 
them.  If  we  were  in  the  Navy,  we 
would  do  the  same  thing.  We  would 
have  other  business  to  attend  to,  ana 
we  would  naturally  tend  to  drop  behind 
in  these  matters  which  are  only  little 
side  issues  to  them.  And  it  is  vital  to 
the  whole  world  and  vital  to  the  Navy 
itself  that  it  shall  be  kept  up  to  the  high- 
est pitch  by  having  as  many  of  the 
brightest  men  as  possible  take  it  up  and 
develop  it;  not  just  a few  naval  officers, 
here  and  there  with  a few  hours  to  spare, 
taking  it  up  and  thinking  about  it.” 

“You  are  a radio  engineer,  I under- 
stand?” queried  Representative  Edward 
W.  Saunders,  of  the  committee. 

“Yes,  sir,”  was  the  reply.  “Not  by 
profession,  but  I am  a radio  engineer  in 
the  sense  that  I have  taught  radio  en- 
gineering and  have  been  acquainted  with 
the  art  since  its  inception.” 

“Now,  with  respect  to  this  art  becom- 
ing a monopoly  in  the  natural  commer- 
cial development,”  continued  Mr.  Saund- 
ers, “is  not  there  less  reason  for  this  be- 
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coming  a monopoly  in  that  way  than 
either  the  telephone  or  the  telegraph,  by 
reason  of  the  fact  that  this  means  of 
communication  here  is  common  to  all 
the  world  without  any  expenditure,  all 
the  expense  involved  being  in  connection 
with  the  erection  of  transmitting  and  re- 
ceiving stations  ?” 

“That  is  right,  sir,”  was  the  reply. 
“And  if  you  leave  it  all  alone  and  do  not 
hamper  it,  this  is  far  less  likely  to  be- 
come a monopoly  than  any  other  exist- 
ing means  of  communication.” 

“We  hear  more  in  this  inquiry  about 
the  difficulties  they  have  at  sea  on  the 
vessels  there,”  commented  Mr.  Saunders, 
“and,  of  course,  we  all  agree  it  is  very 
essential,  so  far  as  possible,  that  the 
communication  with  vessels  at  sea 
should  be  as  uninterrupted  and  as  defin- 
itely received  as  possible.  Now,  do  I 
understand  that  that  difficulty  with  re- 
spect to  these  vessels  grows  out  of  the 
character  of  the  apparatus  that  they  are 
using?  Are  they  behind  in  the  art  in 
respect  to  the  appartus  they  are  using  ?” 

The  Worst  Way  to  Advance  is  by 
Suppressing  the  Difficulties 

“Partly  so,  sir,”  was  Professor  Ken- 
nelly’s  reply;  “partly  on  account  of  the 
nature  of  the  conditions.  Ships  natural- 
ly will  be  the  last  to  benefit  by  improve- 
ments which  are  made  on  shore ; because 
they  must  be  standardized  and  more  or 
less  must  all  have  the  same  kind  of  ap- 
paratus. You  cannot  be  changing  them 
all  the  time.  But  the  improvements  that 
are  made  on  shore  will  gradually  drift 
into  the  ships,  so  that  they  also  will  be- 
come in  time  the  beneficiaries  and  shar- 
ers in  non-interfering  systems.  The  im- 
provement is  first  made  in  the  shore  sta- 
tions, and  then  it  drifts  into  various  ship 
stations  and  to  the  amateurs.” 

Professor  Kennedy  wound  up  his  tes- 
timony by  expressing  the  belief  that  it 
was  the  worst  way  to  advance  by  sup- 
pressing the  difficulties  that  have  to  be 
overcome.  The  commercial  man,  he 
said,  naturally  wishes  to  get  in  touch 
with  the  very  latest  thing  in  the  com- 
mercial field,  so  far  as  he  can,  without 
being  hampered.  As  for  the  inventor. 
Professor  Kennelly  held  the  same  views 
as  those  expressed  before  the  Committee 


by  Professor  Michael  I.  Pupin,  namely, 
that  experience  has  shown  the  inventor 
in  the  last  few  years  that  he  has  nothing 
to  hope  from  the  Government.  The 
Government  will  help  itself,  and  his  only 
hope  lies  in  gteting  remuneration  from  a 
fair-minded  commercial  world. 


AIRCRAFT  AND  WIRELESS  ECO- 
NOMIC  FACTORS 

Wireless  and  the  aircraft  promise  to 
be  the  two  factors  which  will  revolu- 
tionize the  economics  and  sociology  of 
the  present  generation,  is  the  opinion  of 
Henry  Woodhouse,  just  as  the  railroad 
and  the  telegraph  revolutionized  the  eco- 
nomics and  sociology  of  the  past  gen- 
eration. 

The  wireless  telegraph  and  telephone 
and  aircraft  have  opened  unlimited  pos- 
sibilities. They  promise  to  bring  about 
the  complete  annihilation  of  space  and 
distance,  and  in  their  prospective  devel- 
oped stage — which  has  been  approaching 
"in  rapid  strides — to  do  internationally 
what  the  railroad,  the  automobile,  the  tel- 
egraph, and  the  telephone  have  done 
within  nations,  rapidly  mixing  people  and 
their  interests,  unifying  interests  and 
making  the  whole  world  truly  a world 
nation. 

Aircraft  and  wireless  are  to  be  the 
most  influential  factors  in  making  the 
Pacific  Ocean  the  world’s  central  basin, 
succeeding  the  Atlantic,  which  became 
the  central  basin,  succeeding  the  Mediter- 
ranean Sea  upon  the  advent  of  the  steam- 
ship. This  will  be  brought  about  by  the 
advent  of  aerial  transportation  and  ex- 
tensive use  of  wireless,  combined  with 
the  commercial  development  of  South 
and  Central  America,  the  northwestern 
part  of  the  United  States,  Australia, 
Japan  and  China.  This  change  is  bound 
to  come  within  ten  years,  and  in  the 
years  that  will  follow  the  countries  of 
South  and  Central  America  and  Austra- 
lia will  develop  into  large  nations. 


An  information  bureau,  from  which 
weather  reports  will  be  .sent  by  wireless 
to  aviators  and  the  vessel  commanders 
of  the  Naval  Coast  Defense  Reserve,  will 
be  organized  by  E.  B.  Dunn,  the  chief 
forecaster  for  the  Government  in  New 
York. 
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The  editor  of  this  department  will  give  preferential  attention  to  contribu- 
tions containing  full  constructional  details , in  addition  to  drawings. 


FIRST  PRIZE,  TEN  DOLLARS 
How  to  Make  a Receiving  Tuner  of 
' Variable  Range 

How  would  you  like  to  have  a receiv- 
ing tuner  that  would  enable  you  to  listen 
to  Arlington  or  Key  West,  and  then  by 
a twist  of  a switch*  would  permit  you  to 
hear  a fellow  amateur  sending?  Further- 
more, suppose  that  you  have  tired  of 
listening  to  these  stations  and  wish  to 
go  back  to  the  long  wave-length  stations 
at  will.  Would  not  such  a receiving 
tuner  be  just  the  type  you  are  looking 
for?  By  following  the  description  and 
the  accompanying  drawings,  you  will  be 
able  to  construct  such  a receiving  tuner 
as  I have,  and  one  that  will  permit  such 
things  to  be  done. 

The  completed  instrument  is  shown  in 
Figure  i in  which  is  seen  the  loose  coup- 
ler (preferably  one  of  the  Arlington 
type  B transformers),  the  audiotron  or 
some  other  vacuum  valve  detector,  two 
.0005  microfarad  variable  condensers, 
the  switch  for  changing  from  long  to 
short  wave-lengths  and  the  switches  for 
connecting  either  of  the  six  small  short 
lave  loose  couplers  into  the  circuit. 

Several  small  loose  couplers  (in  this 
case  there  are  six)  are  each  wound  with 
the  exact  amount  of  wire  on  them  that 
is  needed  to  receive  from  various  ama- 
teur stations  within  range.  The  primaries 
are  connected  to  the  upper  switch  and 
the  secondaries  to  the  lower  switch. 

It  will  now  be  seen  that  by  writing 
the  call  letters  opposite  the  switch  point 
any  of  six  amateur  stations  can  be  lis- 
tened to  by  simply  shifting  the  double 
blade  switch,  obviating  the  necessity  for 
shifting  several  switches  simultaneously. 
This  should  be  clear  to  the  reader  if  he 
will  examine  the  diagram  of  connections 


in  Figure  13  where  the  position  of  all  ap- 
paratus in  the  various  circuits  is  shown. 

The  switch  in  the  upper  right  hand 
corner  cuts  in  and  out  the  “A”  and  the 
“B”  batteries.  Figure  2 shows  the  hard 
rubber  fibre  or  Bakelite  panel  and  the 
positions  of  the  holes  to  be  bored  for 
the  switches  and  switch  points.  Fig- 
ures 3,  4,  5,  6,  and  7 show  in  detail  the 
various  switches  employed  and  Figure  8 
shows  the  back  view.  The  sides  of  the 
top  of  the  cabinet  are  shown  in  Figure 
9 and  10  respectively.'  Figure  11  shows 
the  pieces  to  be  used  inside  to  support 
the  small  loose  couplers.  In  Figure  12 
is  shown  an  interior  view  with  the  side 
removed  indicating  the  positions  of  the 
variable  condenser  and  loose  couplers, 
and  the  rods,  which  are  employed  to  draw 
the  primary  and  secondary  windings 
apart,  extending  through  the  back  of  the 
cabinet. 

The  primaries  of  the  coupler  should 
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Figure  2 , First  Prize  Article 


be  wound  with  No.  24  S.  S.  C.  or  S.  C.  C. 
wire  and  the  secondaries  with  No.  32 
S.  S.  C.  wire,  on  tubes  3 inches  and  2l/2 
inches  in  diameter  respectively.  They 
should  be  wound  approximately  to  the 
wave-length  of  the  desired  station,  which 
is  found  by  connecting  them  to  an  aerial 
and  adjusting  the  values  of  inductance 
until  the  maximum  results  are  obtained. 
The  leads  should  then  be  soldered  to  the 
switch  points  and  the  coupling  varied 
till  better  results  are  obtained.  Then, 
for  more  accurate  adjustment,  the  varia- 
ble condensers  can  be  employed. 

The  builder  of  this  apparatus  may 
make  changes  according  to  conditions, 
but  the  general  outline  presented  should 
be  duplicated  if  a tuner  is  required  in 
which  the  wave-length  adjustment  can 
be  quickly  shifted.  The  large  loose 
coupler  might,  for  instance,  be  placed 
inside  of  the  box  and  its  inductance 


values  varied  by  a multi-point  switch, 
or  a greater  or  lesser  number  of  small 
couplers  may  be  employed  on  the  in- 
terior, all  of  which  depends  upon  the 
number  of  stations  from  which  the  build- 
er desires  to  receive. 

I have  found  a set  of  this  type  to  be 
entirely  practical  and  there  seems  to  be 
no  particular  loss  in  efficiency  in  the  use 
of  several  primary  and  secondary  in- 
ductances. 

Albert  Upton,  Minnesota. 


SECOND  PRIZE,  FIVE  DOLLARS 
A Precision  Hot-Wire  Ammeter  That 
Can  be  Easily  Calibrated 

The  hot-wire  ammeter  has  in  the 
past  been  a very  much  neglected  part 
of  the  average  amateur’s  transmitting 
outfit.  Unless  he  possesses  the  neces- 
sary ‘'ready  cash”  with  which  to  buy 
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a commercial  instrument,  he  must  con- 
tent himself  with  some  home-made 
makeshift  that  gives  only  comparative 
values  of  the  current  flowing  in  his 
antenna. 

There  are  a number  of  fundamental 
calculations  that  depend  on  the  exact 
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value  of  the  energy  oscillating  in  the 
aerial,  and  a precision  ammeter  is 
therefore  an  essential  to  the  advanced 
amateur’s  outfit.  Most  hot-wire  am- 
meters (especially  of  the  shunted 


Figure  4,  First  Price  Article 


type)  cannot  be  calibrated  on  direct 
current  and  then  be  expected  to  indi- 
cate accurately  on  the  very  high  fre- 
quencies employed  in  radio  work  un- 


less mathematical  corrections  for 
“skin  effect”  are  applied  by  means  of 
the  Kelvin  formulae.  Therein  lies  the 
chief  drawback  of  home-made  meters. 

It  is  hoped  that  the  ammeter  de- 
scribed in  this  article  will  fill  a long- 
felt  want  in  that  it  can  be  calibrated 
on  direct  current  and  when  connected 
in  the  aerial  circuit  will  read  as  accur- 
ately as  the  highest  priced  instrument 
in  the  market.  At  the  same  time  it  is 
far  more  rugged  and  extremely  simple 
of  construction.  If  intended  for  use  in 
a university  wireless  station  where,  in 
calibrating  the  meter,  access  can  be 
had  to  a physics  laboratory  equipped 
for  electrical  measurements,  it  can  be 
made  an  instrument  of  the  highest 
precision. 

Regarding  the  principle  involved  in 
the  meter’s  operation : The  idea  is  a 
distinctly  new  one,  first  having  been 


suggested  by  Fleming  in  a foreign 
publication  and  afterwards  developed 
further  by  the  Marconi  Company  and 
by  Charles  S.  Ballantine  of  the  Radio 
Research  Laboratory  in  Philadelphia. 
The  ammeter  for  amateurs  described 
in  this  article  was  designed  from  Mr. 
Ballantine’s  data. 

All  measurements  of  high  frequency 
current  depend  on  the  heat  loss  devel- 
oped in  a small  wire,  this  heat  loss 
being  commonly  measured  by  some 
more  or  less  crude  mechanism  which 
takes  advantage  of  the  expansion  of 
the  conductor.  Now  suppose  we  should 
solder  a thermocouple  to  the  center  of 
this  wire.  The  heat  generated  in  the 
latter  would  give  rise  to  a thermal  E. 
M.  F.  in  the  couple  and  this  E.  M.  F. 
could  be  measured  by  a millivoltmeter 
connected  to  its  terminals.  The  scale 
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of  the  voltmeter  could  then  be  cali- 
brated in  terms  of  the  root-mean- 
square  current  oscillating  in  the  hot- 
wire. Such  an  instrument  would  be 
free  from  mechanical  moving  parts  in 
the  ammeter  itself  and  the  millivolt- 
meter  could  be  located  at  any  conveni- 
ent distance  from  the  high  voltage 
leads.  (See  Figure  i). 

But  in  order  that  an  ammeter  in- 
tended for  wireless  service  may  be 
calibrated  on  direct  current,  it  is  im- 
perative that  the  high  frequency  re- 
sistance and  D.  C.  resistance  of  the 
heating  element  be  the  same.  This 
condition  is  approached  in  a wire 
of  size  No.  40  B.  & S.  On  the  other 
hand,  a wire  of  this  cross  section  can- 
not be  used  on  currents  in  excess  of 
1.5  amperes,  so  that  in  constructing  a 
precision  instrument  we  are  compelled 
t b use  a number  of  such  wires  in  par- 
allel. If  the  thermocouple  be  attached 
to  one  of  them,  the  reading  of  the  in- 
strument will  be  proportional  to  a 


constant  fraction  of  the  total  current, 
and  this  will  be  the  same  constant 
fraction  as  when  used  on  high  fre- 
quency. However,  several  wires  in 
the  same  plane  would  lead  to  error 
when  used  in  a radio  circuit,  due  to 
the  unequal  distribution  of  the  current 
in  the  system.  If  finally  we  eliminate 
this  error  by  arranging  the  wires  in 
the  form  of  a cylinder,  we  have  com- 
plete, in  theory  at  least,  the  design  of 
a precision  ammeter. 

Constructional  details  of  such  an  in- 
strument for  amateur  use  follow:  The 
hot-wires  are  six  in  number,  each 
being  a piece  of  No.  40  bare  copper,  4 
inches  long.  They  are  arranged  in  the 
form  of  a cylinder  by  spacing  them  at 
equal  distances  around  the  circumfer- 
ences of  two  small  metal  discs  (Figure 
2),  which  form  the  terminals  of  the 
element.  Turn  these  discs,  1 inch  in 
diameter,  from  a piece  of  1/16-inch 
brass  sheet,  and  drill  their  centers  for 
fastening  to  the  posts  A and  B with 
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8/32  machine  screws  as  shown  in  the 
perspective  sketch  of  the  finished  in- 
strument (Figure  3).  At  intervals  of 
60  degrees  around  the  peripheries  of 
both  discs  make  small  saw  cuts  with 
a fine  hack-saw. 

The  terminal  posts  of  24~inch  square 
brass  stock  are 
drilled  and  tapped 
as  indicated  in  Fig- 
ure 2.  The  posts 
having  been  com- 
pleted, secure  the 
discs  to  them  with 
the  machine  screws 
and  fasten  the  as- 
sembled terminals  in 
position  4%  inches 
apart  on  a 6-inch  by 
2-inch  base  of  24- 
inch  bakelite. 

The  six  No.  40 
wires  may  now  be 
placed  in  position 
by  soldering  their 
ends  into  the  saw 
cuts  in  the  edges  of 
the  discs,  making 
certain  that  all  of 
the  wires  are  taut 
when  the  soldering  is  completed. 

Procure  a piece  of  No.  36  soft  iron 
wire,  3 inches  long,  and  another  piece 
of  German  silver  of  about  the  same 
size  for  the  thermocouple.  Twist  their 
ends  carefully  together  for  a short  dis- 
tance and  solder  both  to  one  of  the  two 
lower  No.  40  wires  with  a small  bead 
of  solder.  The  two  free  ends  of  the 
wires  forming  the  couple  arc  secured 


to  a pair  of  binding  posts  at  one  side 
of  the  base.  These  posts  form  the  ter- 
minals for  connection  to  the  millivolt- 
meter. 

The  entire  element  should  be  en- 
closed in  some  sort,  of  metal  case,  as 
shown  in  Figure  3,  to  afford  protection 
from  injury. 

A few  words  as 
to  the  calibration 
of  the  ammeter  may 
not  be  amiss.  The 
simplest  procedure 
is  to  connect  the  ele- 
ment in  series  with 
a battery,  a rheostat 
and  an  accurate  am- 
meter with  a scale 
range  of  from  0-15 
amperes  (Figure  4). 
For  various  values 
of  current,  the  am- 
meter and  millivolt- 
meter  are  read  si- 
multaneously and  a 
curve  plotted  with 
the  ammeter  read- 
i n g s as  ordinates 
and  the  voltmeter 
readings  as  abscissae. 
Or,  better  yet,  the  voltmeter  may  be 
fitted  with  a new  scale  and  the  values  of 
current,  as  shown  by  the  ammeter, 
marked  directly  upon  it.  It  will  be  found 
that  the  calibration  is  very  nearly  linear, 
making  the  scale  quite  uniform. 

For  the  benefit  of  any  advanced  stu- 
dents who  may  have  access  to  a well- 
equipped  laboratory  and  who  desire  to 
make  a very  accurate  hot-wire  meter, 


— End  View  — 
showing  inferior 
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it  may  be  profitable  to  describe  briefly 
a more  refined  method  of  calibration. 
The  ammeter  in  Figure  4 is  replaced 
by  a standard  resistance  of  about  .1 
ohm  and  the  IR  drop  across  this  stand- 
ard is  measured  with  a Leeds  and 
Northrup  type  K potentiometer.  The 
reading  of  the  potentiometer  divided 
by  .1  then  gives  the  value  of  the  cur- 
rent with  great  accuracy.  This  meth- 
od eliminates  the  calibration  errors  of 
the  ammeter  used  in  the  first  method. 

M.  K.  Zinn,  Indiana. 


forced  to  make  use  of  the  best  material 
at  hand  to  construct  the  apparatus.  The 
purpose  of  this  article  is  to  describe  the 
finished  arc  generator  and  to  give  in- 
formation regarding  how  the  different 
problems  were  solved.  The  results  were 
gratifying  and  fully  compensated  the 
writer  for  his  trouble. 

The  accompanying  drawing  fully  il- 
lustrates the  construction.  The  arc  gen- 
erator consists  of  a carbon  and  a copper 
electrode  (Figure  1)  burning  in  an  at- 
mosphere of  alcohol  vapor,  the  air  tight 


THIRD  PRIZE,  THREE  DOLLARS 
An  Arc  Generator  of  High  Frequency 
Current 

Now  that  undamped  transmitters  are 
becoming  so  popular  the  amateur  has  no 
doubt  wished  to  experiment  with  this 
type  of  apparatus,  but  has  not  been  able 
to  do  so  because  of  the  difficulties  of 
construction  and  the  high  cost  of  the 
commercial  apparatus.  The  writer,  not 
being  able  to  purchase  the  latter,  was 


chamber  being  formed  by  a piece  of  4- 
inch  pipe  to  the  ends  of  which  are 
clamped  a fibre  top  and  a slate  base  by 
means  of  634  -inch  brass  rods.  The  top 
carries  the  carbon  electrode  and  the 
starting  and  regulating  device,  while  the 
base  supports  the  copper  electrode.  As- 
bestos packing  in  the  form  of  discs  is 
placed  where  the  pipe  comes  in  contact 
with  the  fibre  top  and  slate  base  to  assist 
in  maintaining  an  air  tight  joint.  These 
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details  are  plainly 
shown  in  Figure  2. 

The  top  of  the 
arc  chamber  is  a 
piece  of  >$-inch 
fibre  sheet  cut  to 
size,  as  per  draw- 
ing, and  bored  for 
the  six  brass  clamp 
rods,  and  the  alco- 
hol tube,  one  central  hole  being  bored  for 
the  carbon  rod  holder.  The  base  is  a piece 
of  slate  1 inch  thick  and  cut  to  the  size, 
as  per  drawing.  Six  holes  are  bored  to 
correspond  with  the  holes  in  the  fibre  top 
for  the  clamp  rods.  These  holes  must 
coincide  with  the  ones  in  the  fibre  top 
and  be  true  with  them.  A hole  is  bored 
in  the  center  of  the  slate  base  to  fit  a 
piece  of  J^-inch  pipe.  Two  pairs  of  legs 
are  attached  to  the  base  and  the  extremi- 
ties of  the  legs  are  screwed  to  a sub- 
base, 8 by  10  inches,  as  per  drawing. 
The  asbestos  packing  discs  are  cut  about 
yk  inch  greater  in  diameter  than  the  pipe 


The  hole  in  the 
center  of  the  fibre 
top  is  tapped  to 
fit  the  threads  on 
the  valve  stem  and 
when  the  latter  is 
screwed  tightly  in- 
to the  top,  a good 
joint  will  result. 
Since  the  brass  rod 
on  the  valve  stem  is  24  an  inch  and 
the  carbon  'l/2.  inch,  a brass  collar  must 
be  made,  as  shown  in  Figure  2,  where  a 
piece  of  brass  rod  is  drilled  on  one  end 
for  the  valve  stem  rod  and  at  the  other 
end  for  the  carbon  rod.  Set  screws  are 
provided  to  hold  the  collar  in  place. 

Some  means  must  be  provided  to  ad- 
just the  length  of  the  arc  and  to  start 
the  flame.  As  shown  in  Figure  2,  the 
adjusting  device  consists  of  an  iron 
bridge,  an  adjusting  screw  and  a spring. 
The  bridge  is  bent,  as  per  the  drawing, 
and  is  clamped  to  the  top  by  two  of  the 
six  clamp  rods.  This  is  illustrated  in 


Figure  2,  Second  Prize  Article 


so  that  when  clamped  between  the  top 
and  pipe  and  the  base  and  pipe,  the  pack- 
ing will  project  ]/$  inch  over  the  edge. 
Use  soft  asbestos,  not  the  wire  laced 
type,  as  the  latter  is  too  hard. 

The  parts  most  difficult  to  construct 
are  the  carbon  electrode  adjuster  and 
the  starting  device.  The  best  way  to  ob- 
tain a gas  tight  joint  at  the  point  where 
the  carbon  holder  passes  through  the 
fibre  is  to  procure  the  packing  stem  from 
an  old  valve  and  fit  it  with  a longer  rod. 


the  top  view  (Figure  3).  The  adjusting 
screw  is  a piece  of  brass  rod  threaded 
the.  entire  length  and  fitted  with  a fibre 
handle.  The  spring  is  steel  or  brass.  A 
fibre  handle  is  attached  to  the  end  of  the 
brass  rod  carbon  holder  to  hold  the 
spring  in  check  and  to  serve  as  starting 
handle.  This  handle  slides  between  the 
legs  of  the  iron  bridge,  thus  keeping  the 
carbon  from  turning.  A piece  of  lamp 
cord  which  serves  to  maintain  the  elec- 
tric circuit  when  starting  the  arc  is  sol- 
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dered  to  the  brass  carbon  holder  just 
under  the  starting  handle  and  the  other 
end  is  soldered  to  either  leg  of  the 
bridge. 

The  positive  copper  electrode  is  plain- 
ly seen  in  the  drawing,  but  if  made  from 
copper  it  will  prove  expensive.  One  of 
cheaper  construction  can  be  made  from 
an  old  brass  lubricator  as  follows: 

Remove  all  its 
attachments,  leav- 
ing only  the  brass 
cylinder.  The  cyl- 
inder will  have  one 
opening  at  either 
end.  The  top 
opening  is  plugged 
with  a copper  plug 
which  extends 
about  an  inch  be- 
yond the  cylinder. 

The  lower  hole  is 
bushed  down  to  fit 
a j4-inch  pipe,  but 
all  other  holes  are 
stopped  up  with 
plugs.  The  24- 
inch  pipe  from  the  base  of  the  cylin- 
der passes  through  the  center  hole  in 
the  slate  base  and  thus,  by  means  of  a 
nut  on  the  pipe,  the  cylinder  is  clamped 
to  the  base.  This  pipe  also  serves  as 
one  side  of  the  water  circulation  through 
the  positive  electrode,  and  to  provide  an 
outlet  for  the  water  a hole  is  bored  in 
the  bottom  of  the  cylinder  and  a small 
pipe  or  tube  fittted  therein  as  shown  in 
the  drawing.  It  should  be  noticed  that 
the  copper  electrode  rests  on  the  asbestos 
disc  and  before  clamping  the  cylinder  to 
the  base  some  shellac  should  be  placed 
on  the  packing  to  make  a good  joint 

The  alcohol  container  is  an  ordinary 
adjustable  oil  sight  feed  cup,  mounted 


as  shown  in  Figure  2.  It  is  not  im- 
portant where  the  cup  is  mounted,  pro- 
vided it  is  out  of  the  way.  A small  cop- 
per tube  leads  the  alcohol  to  the  arc 
flame.  With  the  ordinary  old  cup  it  will 
be  found  impossible  to  stop  the  flow  of 
alcohol  entirely  and  as  a remedy  a small 
rubber  washer  may  be  placed  under  the 
needle  stem. 

A very  impor- 
tant attachment  is 
the  safety  valve 
seen  to  the  right  of 
the  completed  arc. 
When  the  author 
first  started  the  arc 
he  was  greeted  by 
a loud  report.  For- 
tunately he  h a d 
foreseen  this  and 
devised  the  valve 
shown.  The  safe- 
ty valve  is  made 
from  an  upright 
brass  valve  to 
which  is  added 
a bridge  arm 
and  an  adjusting  screw  which  regulates 
the  tension  on  the  gate,  thus  determin- 
ing the  popping  pressure.  The  brass  arm 
is  soldered  to  the  valve  proper. 

If  a little  common  sense  is  exercised 
in  the  construction  of  this  apparatus  no 
trouble  will  be  experienced  in  the  assem- 
bly. All  parts  are  mounted  on  the  top 
except  the  iron  bridge.  The  slate  base 
is  attached  by  means  of  the  legs  to  the 
sub-base.  Then  the  3-inch  pipe  forming 
the  chamber  is  put  in  place  so  that  the 
brass  cylinder  is  exactly  in  the  center 
and  the  asbestos  disc  projects  evenly 
around  the  pipe.  The  top  is  next  put 
on  and  the  clamp  rods  are  inserted.  The 
bridge  is  held  down  by  two  of  the  rods 
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and  is  next  put  in  place  after  making 
sure  that  the  starting  handle  moves  up 
and  down  easily. 

# The  packing  in  the  valve  stem  should 
be  just  tight  enough  to  allow  the  carbon 
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Figure  i,  Third  Prize  Article 


holder  to  be  pushed  up  by  the  spring. 
The  alcohol  is  adjusted  so  that  one  drop 
falls  every  thirty  seconds.  Connections 
from  the  D.  C.  source  are  made  to  the 
small  tube  attached  to  the  brass  cylinder 
serving  as  the  positive  electrode  and 
from  either  side  of  the  bridge.  The  ad- 
ditional apparatus  required  to  complete 
the  set  consists  of  an  oil-filled  variable 
condenser,  an  oscillation  transformer,  a 
resistance  limiting  the  current  to  6 am- 
peres when  operated  on  no  volts  D.  C. 
Two  choke  coils  are  also  provided  and 
serve  to  prevent  the  high  frequency  cur- 
rent from  backing  into  the  generator. 

The  arc  generator  which  the  author 
constructed,  when  used  on  no  D C.  con- 
sumed, 2 amperes  and  radiated  40  watts 
of  high  frequency  current  which  is  not 
so  bad,  but  better  results  could  be  ob- 
tained if  the  arc  is  operated  on  higher 
voltages. 

The  writer  would  be  glad  to  hear  of 
the  results  obtained  by  others  with  this 
arc  generator. 

Louis  Falconi,  New  York. 

Although  our  contributor  has  described  in 
detail  the  construction  of  an  arc  generator, 
he  has  neglected  to  give  us  the  circuit  for  its 
operation.  Generally  such  arcs  are  placed  in 
series  with  the  antenna  circuit,  hut  they  func- 


tion best  with  aerials  adjusted  for  frequen- 
cies corresponding  to  waves  of  about  2,000  or 
3,000  meters,  and  the  use  of  such  a transmitter 
would'  not  be  permitted  by  the  Government 
authorities  except  in  special  cases.  Some  re- 
sults will,  of  course,  be  obtained  from  the 
shorter  wave-lengths,  but  usually  the  longer 
waves  give  the  greater  efficiency. — Technical 
Editor. 


Figure  2 , Third  Prize  Article 


FOURTH  PRIZE,  SUBSCRIPTION 
TO  THE  WIRELESS  AGE 
A Vacuum  Valve  Regulator  For  Ama- 
teurs' Use 

Amateur  experimenters  have  no  doubt 
frequently  observed  that  the  filament  of 
the  vacuum  valve  detector,  particularly 
when  used  in  step-up  amplification  cir- 
cuits, requires  exceedingly  close  adjust- 
ment. This  is  particularly  true  of  the 
tubular  type  of  vacuum  valve  bulb  which 
requires  a filament  rheostat  of  the  closest 
possible  adjustment. 

A rheostat  that  we  have  found  to  be  of 
great  value  for  the  vacuum  valve  bulb  is 
shown  in  the  accompanying  drawing 
where  a drum,  D,  is  wound  with  a num- 
ber of  turns  of  No.  26  German  silver 


wire,  there  being  in  sliding  contact  there- 
with. a contactor,  S,  which  is  also 
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mounted  on  the  threaded  rod,  R.  By 
turning  the  knob,  H,  the  gear  wheel,  A, 
acts  upon  the  intermediate  gear,  B,  and 
sets  C into  rotation,  the  contactor,  S, 
moving  from  the  front  to  the  rear  in  ac- 
cordance. One  of  the  connections,  that 
from  the  binding  post,  P-i,  extends  to 
the  rod,  R,  but  the  otheur  connection,  that 
from  the  binding  post,  P-2,  extends  to  the 
bearing  upon  which  the  rod,  W,  rests. 
By  careful  proportion  of  all  parts,  the 
contactor,  S,  will  move  at  the  proper  rate 
to  maintain  contact  with  the  wire  on  the 
drum  at  all  times  and  throughout  its  en- 
tire length. 

If  a step-up  vacuum  valve  amplifier  is 
employed,  one  of  these  rheostats  should 
be  included  in  the  lighting  battery  circuit 
of  all  valves.  We  feel  that  the  builder  of 
this  rheostat  will  find  it  well  worth  while 
the  labor  and  expense  involved.  Further, 
if  it  is  neatly  machined,  and  mounted  on 
a hard  rubber  base,  with  the  brass  parts 
all  lacquered,  a very  neat  instrument  will 
result. 

F.  E.  Fowler,  F.  W.  Moore,  Georgia. 


HONORARY  MENTION 
How  to  Use  Burned-Out  Moulded 
Condenser  Sections 

Not  being  content  with  throwing  my 
burned-out  sections  of  moulded  conden- 
ser away  and  purchasing  new  ones  to 


take  their  place  (they  cannot  be  ex- 
changed after  they  have  been  burned 
out),  I sought  some  means  of  restoring 
them  to  their  normal  condition,  thus  pre- 
venting them  from  going  to  the  junk 
pile.  I tried  numerous  heating  process- 
es and  then  discovered  this  simple  mode 
of  rendering  them  fit  for  active  service. 

After  taking  off  the  terminals  and  sep- 
arating the  lugs,  I tested  the  lugs  to  find 
the  location  of  the  short-circuit  (the 
break-down  nearly  always  results  in  a 
short-circuit)  which  is  generally  in  the 
middle  of  the  section.  The  best  method 
is  to  use  a battery  and  phone. 

After  ascertaining  the  punctured 
plates,  I placed  the  section  on  the  table  in 
an  upright  poston,  and  placed  the  sharp 
edge  of  a knfe  along  the  line  of  one  plate 
(these  lines  are  easily  seen  along  the  edge 
of  the  section)  and  dealt  it  a sharp  blow 
with  the  hammer.  The  section  split  along 
the  punctured  plate,  which  I easily  re- 
moved. 

I then  placed  the  two  parts  together 
and  after  taping  them,  I replaced  the  ter- 
minals and  found  the  section  to  be  as  ef- 
ficient as  a new  one  with  the  exception 
of  a slight  loss  of  capacity,  which  is  ac- 
counted for  by  a slight  increase  in  pri- 
mary inductance  of  the  oscillation  trans 
former. 
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Thus  I overcame 
the  one  disadvan- 
tage of  the  moulded 
condenser,  viz.,  hav- 
ing to  discard  it 
when  punctured,  and 
purchase  new  ones. 
I prefer  the  mould- 
ed condenser  be- 
cause it  possesses  all 
the  advantages  of 
the  glass  plate  con- 
denser, with  the  add- 
ed efficiency  of  no 
brush. 

Julian  E.  Krone, 
Virginia. 


HONORARY 
MENTION 
Results  Obtained 
With  a Regen- 
erative Ampli- 
fying Circuit 
In  reply  to  E.  E. 

Bucher's  query  in 
the  December  N.  A. 

W.  A.  Bulletin,  con- 
cerning regenerative 
vacuum  valve  re- 
ceiving sets,  I should 
like  to  report  as  follows : 

While  my  station  was  not  in  operation 
on  the  night  of  the  big  relay  test,  I have 
been  getting  some  very  satisfactory  re- 


sults, since  then, 
with  the  hook-up 
supplied  in  the  N. 
A.  W.  A.  Bulletin. 

For  example:  On 
the  ‘ night  of  Janu- 
ary 29th  from  half 
past  eight  until  1 1 
o'clock  (central 
standard  time),  I 
heard  signals  from 
amateur  stations  in 
sixteen  different 
states,  Exclusive  of 
my  home  state. 
These  stations  were 
distributed  among 
all  the  districts  ex- 
cepting the  sixth  and 
the  seventh. 

A partial  list  of 
those  heard  on  this 
one  night,  will  be 
found  on  the  follow- 
ing page. 

Some  of  the  near- 
er ones  were  read 
with  the  phones  three 
or  four  feet  away, 
while  nearly  a 1 1 
could,  at  least,  be 
read  with  the  phones  pulled  several  inch- 
es from  the  ears. 

It  might  be  of  interest  to  know  that  the 
aerial  used  was  of  the  inverted  L type. 


The  Assembly  ( Third  Prise  Article ) 
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or 


Call  Letters 

Location 

Approximate  Distance 

5ZC 

Dallas,  Tex. 

1100  miles 

SAX 

Shreveport,  La. 

1000  miles 

5BV 

Little  Rock,  Ai;k. 

800  miles 

9AI 

Adams,  Neb. 

800  miles 

9OC 

Somerset,  Ky. 

450  miles 

9GO 

Duluth,  Minn. 

550  miles 

9QK 

Beaudette,  Minn. 

750  miles 

9AMI 

Montivello,  Iowa 

600  miles 

9AGO 

Davenport,  Iowa 

500  miles 

9ALR 

Waterloo,  Iowa 

500  miles 

4AA 

Athens,  Ga. 

650  miles 

iZM 

Hartford,  Conn. 

500  miles 

2AR 

Poughkeepsie,  N.  Y. 

450  miles 

9MK,  9WO,  and 

9GV 

Illinois 

9PI,  9OK  and  9VM 

Indiana  ’ 

8JL 

Crafton,  Pa. 

v 35O  miles 

9XM 

Madison,  Wis. 

700  miles 

3NB 

Vineland,  N.  J. 

450  miles 

8LJ,  8NH  and  nu- 

merous others  in 

Ohio. 

-t 


% consisting  of  six  wires  on  io  foot  spread- 
\ ers,  70  feet  long  and  only  45  feet  high 
• at  one  end  and  20  feet  high  at  lead-in 
end.  In  addition  the  aerial  had  consid- 
erable sag,  about  half  of  it  being  not 
more  than  20  or  25  feet  from  the  ground. 
The  station  is  in  the  basement.  All  of 
the  instruments,  with  the  exception  of 
the  phones  and  variable  condenser,  were 
home  made. 

I certainly  believe  it  worth  any  ama- 
teur’s time  to  experiment  with  regenera- 
tive amplifying  circuits  as  they  are  sim- 
pler than  a two-step  amplifier  and  give 
very  marked  results. 

F.  J.  Scupholm,  Michigan. 


Twenty-seven  St.  Paul  (Minn.)  boys 
met  at  the  Y.  M.  C.  A.  in  that  city  re- 
cently and  formed  a radio  club.  The 
following  officers  were  elected:  Presi- 
dent, Robert  Hall;  vice-president,  Mar- 
low Bergstrom ; secretary-treasurer, 
Leon  Fink. 


CLOSE  800  STATIONS  IN  NEW 
YORK 

More  than  800  wireless  plants  have 
been  dismantled  by  the  police  of  New 


York  City,  who  have  been  instructed  to 
destroy  all  privately  owned  plants  and 
to  allow  no  station  to  operate  except 
those  controlled  by  the  government,  the 
military  authorities  and  the  police. 

Rear  Admiral  Nathaniel  R.  Usher, 
commandant  of  the  New  York  Navy 
Yard,  has  announced  that  he  requested 
the  co-operation  of  the  Governors  of 
New  York,  New  Jersey,  Connecticut  and 
Vermont,  as  well  as  the  Mayors  of  New 
York  City,  Newark,  Jersey  City  and 
New  Haven,  in  closing  all  private  radio 
plants  in  the  Third  Naval  District.  This 
action,  he  said,  was  in  accordance  with 
the  Executive  order  issued  in  Washing- 
ton, April  6,  directing  that  the  radio 
plants  not  operated  by  the  government  or 
by  its  permission  must  be  closed  “to  in- 
sure the  proper  conduct  of  the  war 
against  the  Imperial  German  government 
and  the  successful  termination  thereof/’ 


No  distinction  was  made  between  out- 
fits. All  were  dismantled,  that  of  the 
schoolboy  and  the  scientific  man  alike,  and 
in  each  case  the  name,  address  and  na- 
tionality of  the  owner  of  the  plant  were 
noted  and  will  be  forwarded  to  Washing- 
ton. 
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In  response  to  the  call  for  men  inter- 
ested in  wireless  telegraphy  and  signal 
corps  work,  fifty-two  men,  representing 
the  faculty  as  well  as  the  undergraduates 
of  Dartmouth  College,  met  in  Hanover, 
N.  H.,  recently  and  organized  the  Dart- 
mouth Radio  Association.  A constitution 
was  adopted  and  the  following  officers 
were  elected : President,  R.  S.  Hayes,  '19 ; 
secretary,  J.  *R.  Byers,  '18;  treasurer, 
K.  W.  Spalding,  '20. 

The  Association  aims  to  create  inter- 
est in  wireless  and  signal  corps  work,  to 
train  men  in  both  branches,  and  to  carry 
on  wireless  communication  with  the  ra- 
dio clubs  of  other  colleges. 

The  members  are  divided  into  three 
classes:  including  respectively  (A)  men 
holding  first  grade  commercial  or  ama- 
teur licenses;  (B)  men  holding  second 
grade  amateur  and  cargo  grade  licenses, 
or  who  have  had  experience  but  have  no 
licenses;  and  (C)  beginners.  Henceforth 
candidates  for  membership  must  present 
their  names  to  an  officer  or  member  of 
the  Association.  The  names  must  then 
be  accepted  by  a two-thirds  vote  to  elect 
the  new  member.  It  was  decided  that 
twenty-five  cents  should  be  collected 
from  each  member  to  cover  expenses  for 
the  remainder  of  the  year. 


A call  for  fifty  amateur  wireless  tele- 
graph operators  from  Omaha,  Neb., 
has  been  issued  by  Lieutenant  W.  W. 
Waddell,  officer  in  charge  of  the 
Omaha  naval  recruiting  station,  as 
members  of  the  Naval  Reserve  Corps. 
They  will  be  used  largely  as  censors 
of  wireless  messages,  Lieutenant  Wad- 
dell said. 


Announcement  Tias  been  made  that 
Vassar  College  is  in  a state  of  “prac- 
tical mobilization,”  wireless  telegraphy 
being  among  the  activities  to  which 
the  students  are  devoting  themselves 
as  measures  of  preparedness. 


A woman’s  class  in  wireless  has  been 
formed  in  Philadelphia  by  Miss 
Eleanor  Bonsall.  The  members  of  the 
class  are  studying  the  art  with  the  aim 
of  utilizing  their  knowledge,  if  neces- 
sary, in  war. 


A published  report  is  to  the  effect 
that  atop  a hotel,  described  as  the  tall- 
est in  the  world,  to  be  erected  in  At- 
lantic City,  N.  J.,  will  be  installed  a 
wireless  station  for  use  by  the  Govern- 
ment. 


C.  W.  Waggoner,  an  instructor  at 
the  University  of  West  Virginia,  lec- 
tured on  “Wireless  Telegraphy”  un- 
der the  auspices  of  the  Coke  Center 
Radio  Club  in  Connellsville,  Pa.,  on 
March  23d. 


An  informal  discussion  of  the  fun- 
damental theories  of  wireless  teleg- 
raphy took  place  at  a recent  meeting  of 
the  Radio  Club  of  Union  College  in 
Schenectady,  N.  Y. 


Twenty-five  women  and  girls  are 
planning  to  organize  an  auxiliary  of 
the  Connecticut  Valley  Radio  Club  of 
Springfield,  Mass.  A number  of  the 
prospective  members  of  the  auxiliary 
are  students  in  Smith  College. 


The  Peekskill  (N.  Y.)  wireless  ama- 
teurs have  organized  under  the  name 
of  the  Peekskill  Radio  Club.  The  offi- 
cers are : President,  John  W.  Dain ; 
vice-president,  Ernest  W.  Hawkins; 
secretary-treasurer,  George  I.  Olson. 
The  charter  members  of  the  club  are 
John  W.  Dain,  Ernest  W.  Hawkins, 
Clinton  S.  Ferris,  Lester  M.  McCoy, 
William  E.  Murrav,  Donald  S.  Ferris, 
Arthur  Mansfield.  Harold  Vogt,  Charles 
R.  Doty  and  Gilbert  F.  Oakley. 
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The  North  High  Wireless  Club,  of 
Des  Moines,  la.,  has  elected  the  follow- 
ing officers:  President,  Gerald  Becker; 

vice-president,  Malcolm  Eaton ; secre- 
tary, French  Holbrook. 


A wireless  club  has  been  formed  at  the 
Danbury  (Conn.),  High  School,  under 
the  direction  of  Walter  F.  Burt.  The 
following  officers  have  been  elected : 
President,  Albert  Verbyle;  vice-presi- 
dent, Leslie  Davis;  secretary,  Edward 
Van  Hoesen;  treasurer,  Walter  F.  Burt. 


Amateurs  at  West  Grove,  N.  J.,  have 
organized  the  West  Grove  Radio  Club. 
The  names  of  the  officers  follojy : Presi- 
dent and  treasurer,  J.  Robert  Shafto; 
vice-president,  Howard  W.  Jamison ; 
secretary,  William  Yarrington,  113  Cor- 
lies  avenue,  West  Grove.  Meetings  will 
be  held  the  first  and  third  Mondays  of 
each  month.  Correspondence  with  other 
wireless  clubs  is  invited. 


Interest  in  wireless  has  grown  to  such 
an  extent  in  Charlotte,  N.  C.,  that  the 
Charlotte,  Radio  Club  has  been  organized. 
The  officers  are : President,  Edwin 

Mathews;  vice-president,  Lowry  Press- 
ly ; secretary*  and  treasurer,  Turner  Fin- 
ger, of  176  East  Eighth  street.  Persons 
interested  in  the  Club  can  obtain  addi- 
tional information  by  writing  to  the  sec- 
retary. The  Club  expects  to  apply  for 
a National  Amateur  Wireless  Associa- 
tion charter.  

Haddonfield,  N.  J.,  amateurs  have 
formed  a wireless  club.  Its  headquar- 
ters are  at  218  Park  avenue. 


The  Utica  (N.  Y.)  Radio  Club  has 
initiated  a campaign  to  obtain  $500  with 
which  to  obtain  equipment. 


Students  of  the  University  of  Roches- 
ter, Rochester,  N.  Y.,  are  planning  to 
install  a wireless  set  at  the  University. 


A wireless  club  has  been  formed  at 
the  Lynn  (Mass.)  Classical  High  School. 
The  following  officers  have  been  elected : 
President,  Albert  W.  Quinn;  vice-presi- 
dent, John  O'Hara;  secretary,  Julian  T. 
Webber.  Albert  W.  Quinn,  John  O'Hara 
and  Everett  Philbrook  have  been  named 


as  members  of  a Committee  on  By-Laws 

and  Rules. . 

The  Onondaga  Radio  Association  was 
formed  recently  in  Syracuse,  N.  Y.,  at  a 
meeting  held  at  the  home  of  Arthur 
Hinzpeter.  The  following  officers  were 
elected:  President,  Waldemar  Vanse- 

low;  vice-president,  Sydney  MacKean; 
secretary,  Arthur  Hinzpeter;  treasurer, 
James  Newbold.  All  wireless  amateurs 
in  Onondaga  County  are  invited  to  join 
the  Association.  Address  communica- 
tions to  Arthur  Hinzpeter,  secretary,  234 
Palmer  avenue,  Syracuse,  N.  Y. 


The  regular  meeting  of  the  Radio 
Traffic  Association  was  held  at  its  home, 
486  Decatur  street,  Brooklyn,  N.  Y.,  on 
March  16th.  The  names  of  the  officers 
of  the  Association  follow : Chairman, 
Ferdinand  C.  W.  Thiede ; secretary, 
Albert  R.  Heyden;  financial  secretary, 
E.  K.  Seyd ; treasurer,  Clifford  J.  Goettfc. 


The  Radio  Club  of  the  Scott  High 
School,  at  Toledo,  Ohio,  has  thirty  mem- 
bers. The  officers  are : President,  Willis 
K.  Wing;  vicerpresident,  Gardner  Leach; 
secretary,  Sewall  Wright;  treasurer, 
Carlton  Mathis.  Communications  from 
other  clubs  are  invited. 


The  Boy  Scouts'  Wireless  Club  has 
been  formed  in  Memphis,  Tenn.  The  offi- 
cers are:  President,  Charles  Wailes,  Jr., 
of  Troop  No.  i-A;  vice-president,  J.  G. 
Noshey,  of  Troop  3;  secretary,  James 
Sutton,  of  Troop  5;  treasurer,  Frank 
W.  Ward,  Jr.,  of  Troop  21.  C.  A.  De 
La  Hunt  will  be  in  charge  of  the  in- 
struction.   

The  Bellevue  Radio  Chain,  of  Harris- 
burg, Pa.,  celebrated  its  third  anniver- 
sary with  a banquet  held  at  the  club's 
rooms  at  Rodgers  avenue  and  Lincoln 
Highway.  Charles  A.  Wray  acted  as 
toastmaster  and  the  speakers  included 
Charles  C.  C.  Ragsdale,  A.  A.  Ross- 
mann,  Samuel  Thayer  and  W.  V.  Protz- 
man.  Mr.  Rossmann  described  an  in- 
strument he  has  invented  for  amplifying 
signals.  Mr.  Rossman  and  Mr.  Rags- 
dale were  guests  of  honor.  The  officers 
of  the  club  are:  President,  Charles  A. 
Wray;  secretary,  G.  Styber;  treasurer. 
W.  H.  Hoobler. 
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A Medal  of  Honor  to  be  Awarded 
by  the  Institute  of 
Radio  Engineers 

THE  Board  of  Direction  of  the  Insti-  * forces  in  their  rapid  path  through  the 
tute  of  Radio  Engineers  has  decided  depths  of  space.  The  reverse  side  bears 
to  award  annually  a “Medal  of  Honor”  the  inscription: 

to  such  persons  who  have  distinguished  “To  , in  Recognition  of 

themselves  by  unusual  advances  in  the  Distinguished  Service  in  Radio  Corn- 
fields of  radio  telegraphy  and  telephony,  munication”  (followed  by  the  date),  the 
It  has  been  felt  that  some  way  should  be  inscription  being  surrounded  by  a laurel 
found  whereby  valuable  work  in  these  wreath. 

fields  of  great  and  rapidly  growing  im-  The  medal  is  the  work  of  the  well 
portance  might  properly  be  recognized  by  known  sculptor,  Edward  Sanford,  Jr.,  of 
an  authoritative  engineering  society.  As  New  York. 


Medal  of  Honor  to  be  awarded  by  the  x 
Institute  of  Radio  Engineers 

is  well  known,  the  Institute  of  Radio  En- 
gineers, with  more  than  1,000  members 
here  and  abroad,  and  with  sections  in 
New  York,  Washington,  Boston,  Seattle, 
San  Francisco  (with  others  in  contem- 
plation), is  the  leading  technical  and 
scientific  society  in  the  wireless  field.  It 
is  therefore  recognized  that  a “Medal  of 
Honor”  from  the  institute  will  be  a goal 
worthy  of  attainment  by  any  investigator. 

The  appearance  of  the  medal  is  shown 
in  accompanying  illustrations.  The 
front  is  a symbolic  representation  of  elec- 
tromagnetic waves,  indicating  the  inter- 
linking of  the  magnetic  and  electric 


Inscription  on  the  reverse  side  of  the 
medal 

The  award  will  be  made  yearly  at  the 
April  meeting  of  the  institute  to  the  per- 
son who,  during  the  two  preceding  cal- 
endar years,  shall  have  made  public  the 
greatest  advance  in  the  art  of  radio  com- 
munication. The  advance  may  be  a pat- 
ented or  unpatented  invention,  but  it 
must  be  completely  and  adequately  de- 
scribed in  a scientific  or  engineering  pub- 
lication of  recognized  standing  and  must 
be  in  actual,  though  not  necessarily  com- 
mercial, operation.  However,  preference 
is  to  be  given  to  widely  used  and  widely 
useful  inventions.  The  advance  may 
also  consist  in  a scientific  analysis  or  ex- 
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planation  of  hitherto  unexplained 
phenomena  of  distinct  importance  to  the 
radio  art,  although  the  application  may 
not  be  immediate.  Preference  will  be 
given  to  analyses  directly  applicable  in 
the  art.  In  this  case  also  publication  must 
be  full  and  in  approved  form. 

The  advance,  furthermore,  may  consist 
in  a new  system  of  traffic  regulation  or 
control,  a new  system  of  administration 
of  radio  companies  or  the  radio  service 
of  steamship,  railroad  or  other  companies, 
a legislative  programme  beneficial  to  the 
radio  art,  or  any  portion  of  the  operating 
or  regulating  features  of  wireless.  It 
must  be  described  publicly  in  clear  and 
approved  form  and  must,  in  general,  be 
actually  adopted  in  practice.  In  all  cases 
marked  preference  is  to  be  given  to  ad- 
vances made  in  the  preceding  year. 

The  medal  is  to  be  awarded  under  the 
following  conditions : 

At  least  thirty  days  before  the  April 


meeting  the  Board  of  Direction  will  call 
from  a number  of  members  and  fellows 
of  the  institute,  whom  it  may  choose  to 
consult,  for  suggested  candidates.  This 
provision  will  be  waived  wholly  or  in 
part  for  1917  only. 

In  deciding  upon  the  award  the  board 
at  its  April  meeting,  through  those  ac- 
tually present  or  voting  by  mail,  will 
nominate  at  least  one,  but  not  more  than 
three  candidates,  in  order  of  preference 
for  the  award.  The  names  of  these  can- 
didates will  then  be  sent  to  each  member 
of  the  board,  who  will  have  the  privilege 
of  returning  a vote  for  one  candidate. 
Four  weeks  after  the  April  meeting  the 
ballot  will  be  read,  and  the  candidate  re- 
ceiving the  most  votes  will  become  the 
recipient  of  the  award. 

The  official  presentation  of  the  medal 
to  the  successful  candidate  or  his  repre- 
sentative will  occur  at  the  May  or  June 
meeting. 


COLUMBIA'S  DEFENSE  PREPA- 
RATIONS 

Columbia  University  is  preparing  stu- 
dents to  serve  Uncle  Sam  by  means  of 
a regular  course  that  will  equip  them  in 
the  art  of  wireless  signalling  operation 
of* gasoline  engines,  piloting  and  seaman- 
ship and  thus  make  them  efficient  as  in- 
structors in,  or  as  members  of  the  coast 
defence  patrol.  The  class  now  contains 
130  students. 

Dr.  George  A.  Sofer,  of  391  West  End 
Avenue,  New  York  City,  a graduate  of 
Columbia,  mapped  out  the  course  for  the 
proposed  school  and  agreed  to  take 
charge  of  it.  The  first  thing  he  did  was 
to  turn  over  his  seventy- foot  gasoline 
boat  for  the  use  of  the  students  in  cruis- 
ing about  the  Hudson  River. 

The  school  is  divided  into  three 
groups.  The  first  group  is  made  up  of 
those  who  are  perfecting  themselves  in 
wireless  signalling.  It  is  composed  of 
six  Columbia  men,  all  in  the  engineering 
department  of  the  University,  and  all  li- 
censed wireless  operators  and  signal  men. 
They  have  had  sea  experience,  having 
spent  their  vacations  on  ships.  Profes- 
sor Michael  I.  Pupin.is  the  instructor. 

The  second  group  is  made  up  of  stu- 
dents which  will  become  proficient  in  the 
operation  of  gas  engines.  The  third 


group  will  devote  its  activities  to  piloting 
and  seamanship. 

The  students  are  not  to  enroll  in  the 
navy,  but  are  to  prepare  themselves  to 
enroll  at  the  end  of  their  course  of  in- 
struction as  skilled  men.  Their  course 
in  the  University  will  not  interfere  with 
their  work  in  any  way,  and  they  are  to 
devote  most  of  their  time  to  this  instruc- 
tion, which,  it  is  agreed,  is  most  neces- 
sary in  view  of  the  present  situation. 

Instruction  in  general  signalling  will 
take  place  in  the  open.  Lectures,  labora- 
tory work  and  other  instruction  will  be 
given  in  the  University  and  a period  of 
time  will  be  spent  on  boats. 

Just  now  the  school  has  two  boats  at 
its  command,  Dr.  Sofer's  seventy  foot- 
er and  a deep  sea  fishing  boat  that  has 
been  chartered  for  the  use  of  the  stu- 
dents. Contributions  are  being  made  to 
a fund  for  the  purchase  of  a fifty-four 
foot  boat  that  will  go  thirty  miles  an 
hour.  One  of  the  students  has  contrib- 
uted a hydroplane  for  the  school. 

Thousands  of  dollars  will  be  required 
for  the  purchase  of  necessary  equipment, 
and  Dr.  Sofer  and  others  who  are  inter- 
ested in  the  project  hope  that  many  pa- 
triotic Americans  will  lend  their  motor 
boats  and  yachts  to  the  work  that  Colum- 
bia and  her  students  are  carrying  on  to 
help  insure  the  safety  of  the  country. 
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War  Incidents 


TO  the  list  of  wireless  heroes  tha’t 
is  daily  growing  as  a result  of  the 
European  war  have  been  added  the  names 
of  Marconi  Operators  Donnes  and  Tay- 
lor, of  the  steamship  Laconia,  which  was 
torpedoed  and  sunk  by  a German  sub- 
marine off  the  Irish  coast  on  the  night  of 
February  25th,  causing  a loss  of  thirteen 
lives.  Newspaper  correspondents  have 
called  Donnes  and  Taylor  the  heroes  of 
the  disaster. 

• They  were  the  last  two  survivors  to 
leave  the  vessel,  remaining  by  the  appa- 
ratus to  send  out  SOS  calls  until  a 
British  warship  responded.  They  were 
picked  up  by  lifeboats,  little  the  worse 
for  their  experience. 


More  than  ordinary  interest  is  con- 
tained in  perusal  of  the  log  books  of 
wireless  operators  in  days  of  warfare. 
The  entries  on  the  wireless  log  of  the 
steamship  Philadelphia  during  her  voy- 
age from  New  York  to  Liverpool  and  re- 
turn well  exemplify  this  statement.  The 
Philadelphia  left  New  York  for  Liver- 
pool on  January  27th  and  returned  on 
February  22A.  On  February  3rd,  just 
before  eleven  o’clock  in  the  morning,  the 
following  entry  was  made: 

■ “MBF  (s.s.  Saturnia,  Donaldson  Line) 
sends  SOS  many  times  and  also  this: 
Position  50.51  north,  12.20  west,  SOS, 
torpedo  just  fired,  chased,  steering  north- 
east  by  east.” 

“GCK  (Crookhaven),  answers  him,” 
runs  an  entry  made  two  minutes  after- 
ward, “and  then  calls  ZAAW  (patrol 
boat)  and  sends  particulars.  I report  to 
bridge.” 

“11.03  A.  M. — MBF  says;  Still  steer- 
ing northeast  by  east,  submarine  on  sur- 
face, chased.”  , 

“11.26  A.  M. — MBF  says : Course  now 
northeast  by  north.  Still  chased  and 
v shelled. 

“11.37  A.  M. — MBF  says:  Submarine 
right  astern  now. 

“11.44  A.  M. — MBF  says:  We  are 

steering  northeast  by  north,  position  51 
north  12.13  west;  have  now  lost  sight  of 
submarine. 

“11.47  A.  M. — MBF  says:  Submarine 
last  seen  11.38  A.  M.” 


Three  ships  were  reported  as  being  in 
distress  on  February  4th.  The  log  book 
entries  follow: 

“9.10  A.  M. — GLD  (Lands  End) 
says:  SOS  s.s.  Floridian  8.55  A.  M. 
4th,  position  50.42  north,  10.39  west,  be- 
ing fired  on  by  submarine.  (Newspaper 
reports  are  to  the  effect  that  the  Florid- 
ian, of  the  Leyland  Line  was  sunk  on 
February  4th  by  a submarine.) 

“February  4th,  3.30  P.  M. — GLD 
(Lands  End)  says:  SOS  from  GAV 
(s.s.  Ghazee)  off  Galley  Head,  struck  a 
mine.!’ 

Other  little  stories  of  the  war  on  the 
sea  are  told  in  the  folowing  entries : 

“February  15th,  8.54  A.  M. — Some 
ship  with  a 60-cycle  spark  came  in  and 
said  SOS  and  nothing  more. 

“8.55  A.  M. — MLC  (s.s.  Celtic)  gives 
S O S a few  times  and  says  Bi. 

“8.56  A.  M. — MLC  gives  SOS  and 
says  struck  mine,  stand  by  for  position. 

“February  15th,  9.04  A.  M. — MLC 
calls  code  station  and  gives  position, 
53.52  north,  4.38  west. 

“9.16  A.  M. — GLD  (Lands  End) 
sends  MLC  announcement  out. 

“9.18  A.  M. — MLC  says:  Think  we 
are  sinking  forward  first. 

“1.30  P.  M. — GLD  says:  SOS  from 
ZTN  (not  listed),  fifteen  miles  north- 
west Fishguard ; has  been  chased  by  sub- 
marine. 

“February  21st,  9.10  A.  M. — VCS 
(Camperdown,  Halifax),  sends  follow- 
ing in  message  form  to  VCT  (Sable 
Island) : 12.23  GMT  (Greenwich  mean 
time)  s.s.  Sagona  sends  SOS  signals 
reporting  ashore  on  mud  bank  near 
Louisburg,  probably  to  westward.  An- 
swer his  signals,  but  take  no  further  ac- 
tion as  she  is  in  good  communication 
with  VOR  (s.s.  Kyle),  who  will  go  to 
her  assistance  if  necessary.  MMB  (s.s. 
Mackay  Bennett)  also  in  vicinity.” 


To  be  on  a vessel  that  was  twice  men- 
aced by  submarines  was  the  experience 
of  C.  C.  Devin,  Marconi  operator  on  the 
steamship  Rawson  during  a voyage 
from  New  York  to  Cherbourg,  France 
and  return.  The  following  extracts  from 
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the  operator’s  log  graphically  tell  the 
story: 

“October  25th,  5.15  P.  M. — We  are 
being  chased  by  a submarine  which  has 
just  sunk  a vessel  astern  of  us.  Am 
standing  by  my  wireless,  awaiting  orders. 
Ship  rolling  badly  and  making  full  speed 
ahead.  Submarine  following. 

“5.45  P.  M. — Went  to  bridge  for  or- 
ders. 

“6.00 — Broadcasted  the  following  by 
captain’s  orders  and  signed  no  call : ‘Sub- 
marine operating  north  80,  west  true  23 
miles.  Carquets.'  Ship's  crew  now  in 
boats.  GLD  (Lands  End)  gives  O.  K. 
for  submarine  announcement.' 

“7.00  P.  M. — The  Rawson  making  for 
the  French  coast.  (The  submarine  wa9 
later  reported  captured  by  destroyers 
which  came  to  the  vessel’s  assistance.) 

“October  26th,  8.00  A.  M. — Rawson 
anchored  in  harbor  at  Cherbourg, 
France.” 

The  vessel  left  Portland,  England,  for 
New  York,  on  December  6th,  and  on  the 
following  day  Devins  made  this  entry: 
“The  captain  informs  me  that  we  were 
attacked  at  5.30  A.  M.,  while  I was  asleep 
by  a submarine  and  hit  by  gunfire.  De- 
cides not  to  send  messages  as  yet.” 
Evidently  the  attack  of  the  undersea 
craft  availed  little,  for  Devin  does  not 
mention  her  farther.  He  made  the  fol- 
lowing entry  on  the  night  of  December 
12th  at  fifteen  minutes  to  ten  o'clock: 
“Hear  some  mysterious  spark  making 
V'S  and  signing  no  call.  Spark  sounds 
as  if  fixed  roughly.  Think  it  is  German 
raider  that  is  reported  out  in  Atlantic. 
Sound  rather  near.  Report  to  captain.” 
The  Rawson  arrived  safely  in  New 
York  Harbor  on  February  20th. 


The  American  tanker  Healdton  was 
torpedoed  by  a German  submarine  and 
sunk  off  the  coast  of  Holland  on  March 
22.  Among  the  survivors  was  the  Mar- 
coni operator,  Howard  H.  Parker,  nine- 
teen years  old,  a native  of  Philadelphia. 


The  Booth  Liner  Crispin  was  torpe- 
doed by  a U-boat  on  the  evening  of 
March  29  off  the  English  coast.  The 
vessel  carried  a gun  and  was  equipped 


with  Marconi  apparatus.  The  wireless 
was  wrecked  by  the  explosion,  and  the 
Crispin  afterward  sank. 

# 


When  the  American  freighter,  City  of 
Memphis  was  sunk  by  a torpedo  from  a 
German  U-boat  on  March  17,  there  were 
two  Marconi  operators  in  charge  of  her 
wireless  apparatus,  J.  Welch  and  P.  J. 
Donahue.  Both  were  rescued  and  landed 
at  Queenstown. 


A Petrograd  correspondent  says  that 
a secret  wireless  station  at  Tsarskoe- 
Selo,  which  is  suspected  of  having  fur- 
nished communication  in  the  past  be- 
tween pro-German  Russian  ministers  and 
Berlin,  has  been  discovered.  Evidence 
which  the  new  government  agents  have 
collected  showed,  it  was  said,  this  sta- 
tion was  established  by  former  Minister 
of  the  Interior  Protopopoff,  without  the 
czar's  knowledge. 


SELECTED  FROM  MANY 

I take  this  opportunity  to  say  that  the 
National  Amateur  Wireless  Association 
is  a wonderful  organization,  doing  won- 
derful things.  The  Monthly  Service 
Bulletin  is  full  of  interesting  features 
and  The  Wireless  Age  is  the  only 
wireless  magazine. 

George  E.  Beecher,  Jr.,  Massachusetts. 


I received  my  charter  member's  equip- 
ment of  the  National  Amateur  Wireless 
Association,  in  good  order  and  I wish  to 
say  that  I am  much  pleased.  The  book 
“How  to  Conduct  a Radio  Club”  is  cer- 
tainly a “hummer.” 

G.  E.  Morbusch,  New  York. 


The  Wireless  Age  is  by  far  the  best 
magazine  I have  ever  read.  I have  seen 
comparisons  made  between  the  Wire- 
less Age  and  other  magazines,  but  it 
seems  to  me  that  The  Wirelesss  Age 
is  so  far  superior  to  all  other  wireless 
magazines  that  no  comparison  can  really 
be  drawn. 

Oliver  M.  Black,  Massachusetts . 
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Amateurs  in  the  Navy 

Real  Recognition  Given  to  their  Value  in  the  Reserve 

By  M.  B.  West  (8  AEZ) 

Member  National  Amateur  Wireless  Association,  Radio  Gunner,  U.S.N.R.F. 


THE  nation  is  at  war ! The  amateur 
has  at  last  an  opportunity  to  be  of 
real  service  to  the  Government,  and  in  a 
way  that  will  not  interfere  with  his  ca- 
reer in  civil  life.  The  argument  that  the 
amateur  would  be  of  inestimable  benefit 
in  time  of  war  has  so  often  been  made 
that  it  has  at  last  been  recognized. 

It  is  clear  to  anyone  that  gives  it  a 
moment's  thought,  that  without  at  least 
some  preliminary  training,  most  amateurs 
would  fail  miserably  if  suddenly  placed 
in  charge  of  a large  radio  station.  It  is 
with  the  intention  to  remedy  this  situa- 
tion, that  the  Class  4,  Naval  Reserve, 
has  been  created. 

As  far  as  possible,  it  is  hoped  that 
amateurs  enrolling  in  the  feserve  will  at 
once  ask  for  a short  period  of  active  duty 
so  as  to  become  familiar  with  the  re- 
quirements of  the  radio  work  of  the 
Navy.  Then  they  will  return  home,  and 
it  is  hoped  will  join  one  of  the  Drill 
Routes  that  have  been  organized  in  con- 
nection with  the  naval  stations.  The  pur- 
pose of  these  drill  routes  is  to  perfect 
these  amateurs  in  handling  radio  business 
according  to  *the  rules  of  the  Navy. 

And  think  what  a difference  it  would 
make  in  amateur  working  conditions  if 
all  amateur  business  were  handled  in  an 
orderly  and  efficient  manner! 

These  drill  routes  will  be  placed  under 
the  direction  of  an  officer  of  the  Naval 
Reserves,  and  every  effort  will  be  made 
by  them  to  assist  amateurs  in  solving  the 
many  puzzling  problems  that  arise  in  con- 
nection with  their  stations. 

It  is  not  necessary  to  enroll  in  the  re- 
serves, to  join  in  the  drill,  but  it  is  earn- 
estly hoped  that  all  will  do  so.  So  far 
this  feature  has  been  worked  out  more 
completely  in  the  Middle  West  in  con- 
nection with  NAJ,  the  naval  station  at 
Great  Lakes,  Illinois. 

Class  4,  Naval  Reserves,  is  a very  lib- 
eral organization,  and  creates  an  oppor- 
tunity that  seems  especially  adapted  to 
amateur  needs.  To  enroll,  you  must  be 
an  American  citizen,  be  able  to  send  and 


receive  at  the  rate  of  ten  words  per  min- 
ute, and  be  able  to  pass  the  usual  physi- 
cal examination.  On  enrollment,  mem- 
bers receive  a yearly  retainer  fee  of 
$12.00,  until  such  time  as  they  have  per- 
fected themselves  sufficiently  to  be  able 
to  handle  their  work  in  a manner  on  a 
par  with  regular  Naval  practice.  After 
such  time  they  will  receive  an  annual  re- 
tainer pay  equal  to  two  months'  pay  of 
their  corresponding  grade  in  the  regular 
Navy.  In  addition  they  receive  travel- 
ling expenses  to  and  from  place  of  train- 
ing, uniforms,  meals  and  lodging  and  the 
regular  pay  from  the  time  they  leave  their 
homes  until  they  return  to  them.  This 
is  all  clear  money,  and  should  be  particu- 
larly attractive  to  students  and  others. 

One  feature  that  is  especially  liberal  is 
that  a member  of  the  reserves,  at  his  own 
request,  will  be  discharged  at  any  time 
during  peace.  Active  service  is  not  then 
compulsory,  and  orders  to  active  duty  are 
issued  only  at  the  request  of  members 
themselves,  and  will  be  arranged  so  as  to 
interfere  as  little  as  possible  with  their 
regular  business.  The  only  time  the  re- 
serves can  be  called  for  active  duty  is  in 
time  of  war,  when  it  is  intended  to  use 
them  at  the  less  important  land  stations 
so  as  to  relieve  the  regular  officers  and 
men  for  their  active  war  duties.  Infor- 
mation -in  detail  can  be  secured  from  the 
nearest  Naval  Recruiting  Officer,  who 
will  be  glad  to  give  any  information  re- 
quired. 

This  is  the  first  appeal  to  the  amateur; 
if  we  are  to  live  up  to  the  reputation  that 
has  been  made  for  us,  we  should  respond 
gladly  and  willingly. : 


At  a meeting  of  the  amateurs  of 
Krockton,  Mass.,  and  vicinity  held  re- 
cently, Radio  Inspector  Gawler  delivered 
?.n  address.  Inspector  Gawler,  who  is 
enrolling  recruits  in  the  Naval  Coast  De- 
fense Reserve,  pointed  out  the  need  of 
radio  men  and  urged  the  older  members 
of  his  audience  to  offer  their  services. 
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The  Annual  Report  of  the 
American  Marconi  Company 


rHE  annual  report  of  the  Marconi 
Wireless  Telegraph  Company  of 
America  for  the  year  ended  December 
31st,  which  was  made  public  on  March 
26th,  says  that  after  setting  aside  all  re- 
serves the  net  profits  showed  as  increase 
of  46.56  per  cent,  over  those  of  1915.  In- 
cluded in  the  report  is  an  account  of 
the  hearing  on  the  radio  ownership 
bill  before  the  Congressional  Commit- 
tee on  Merchant  Marine  and  Fisheries 
during  January,  1917,  reprinted  from 
The  Wireless  Age.  The  Hon.  John  W. 
Griggs,  president  of  the  Company,  who 
signed  the  report,  directs  attention  to  this 
account  and  suggests  that  each  stock- 
holder communicate  with  his  Congress- 
man and  Senator  opposing  the  enact- 
ment of  any  legislation  tending  toward 
sole  ownership  by  the  Government  of 
wireless  stations. 

The  report  of  operations  shows  a 
net  income  of  $336,040  before  allowing 
for  reserves,  compared  with  $288,994 
in  1915.  Receipts  for  message  traffic 
with  ships  indicated  an  increase  of  nine 
per  cent,  over  the  previous  year. 

“The  income  from  investment  of  sur- 
plus funds,  amounting  to  $98,107.98,” 
says  the  report,  “decreased  $6,824.99  in 
1916  in  comparison  with  1915,  due  to 
the  fact  that  $8,961.48  interest  was  re- 
ceived on  stock  subscriptions  during 
1916,  while  in  1915  $17,922.96  was  ob- 
tained. This  reduction  is  explained  by 
the  fact  that  the  stock  previously  sub- 
scribed for  but  not  issued  was  during 
the  year  1916  taken  up. 

“After  setting  aside  all  reserves  the 
net  profit  for  the  year  amounted  to 
$259,888.80,  or  an  increase  of  46.56  per 
cent,  over  the  profits  for  the  previous 
year.  This  amount  has  been  added  to 
the  surplus,  increasing  that  account  to 
$80! »77<>-32  at  December  31st,  1916, 


and  the  reserve  set  aside  at  that  date 
against  depreciation  amounts  to  $439,- 
716.63  additional.” 

Referring  to  the  war,  the  following 
statement  is  made : 

“The  war  conditions,  preventing  the 
operation  of  your  transatlantic  stations 
at  New  Brunswick  and  Belmar,  New 
Jersey,  and  at  Marion  and  Chatham, 
Massachusetts,  remain  unchanged.  The 
British  Admiralty  still  holds,  for  mili- 
tary purposes,  the  English  plants  con- 
structed for  exchange  of  traffic  with 
this  country.  The  continuance  of  the 
war  has  likewise  rendered  it  impossible 
to  inaugurate  our  direct  service  with 
Scandinavia.” 

The  report  refers  to  the  successful 
inauguration  of  the  service  between 
the  United  States  and  Japan  on  No- 
vember 15th,  and  says:  “.  . . . an 

increasing  volume  of  traffic  is  being 
handled,  under  Government  censor- 
ship, at  a tariff  one-third  lower  than 
that  of  the  submarine  cable.  On  the 
Pacific,  as  on  the  Atlantic,  operations 
are  restricted  by  war  conditions,  the' 
Japanese  stations  being  controlled  by 
that  Government.  For  the  present, 
therefore,  the  new  service  is  limited  to 
traffic  between  San  Francisco,  Hawaii 
and  Japan.”, 

The  Company’s  manufacturing  activ- 
ities as  a result  of  the  war  are  epito- 
mized as  follows : “Your  company  con- 
tinues to  manufacture  apparatus  for 
use  by  the  United  States  army  and 
navy,  and  recently  has  been  awarded 
contracts  for  a large  number  of  wire- 
less sets  of  various  types.” 

Brief  reference  is  made  to  the  suit 
involving  the  vacuum  valve  detector 
patented  by  Professor  Fleming,  in  that 
part  of  the  report  devoted  to  the  legal 
history  of  the  year.  “The  Marconi  pat- 
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ent,  sustained  by  Judge  Veeder  in 
1914,”  it  is  related,  “is  again  in  litiga- 
tion with  the  Atlantic  Communication 
Company  and  your  company  awaits  an 
opportunity  to  examine  Mr.  Marconi 
as,  a witness  in  its  behalf.  This  same 
Marconi  patent  is  in  litigation  on  the 
Pacific  Coast,  where  an  effort  was 
made  at  Seattle  to  include  a modified 
form  of  transmitting  apparatus  as  being 
within  the  sustained  claims,  and  we 
are  appealing  the  case  to  the  Circuit 
Court  of  Appeals.” 

That  section  of  the  report  dealing 
with  legal  matters  is  concluded  with 
the  following  two  paragraphs : 

“Under  United  States  statute  of 
June  25,  1910,  your  company  is  en- 
titled to  make  claim  for  damages  due 
to  the  appropriation  of  its  patented 
property  by  the  United  States  Gov- 
ernment. Availing  itself  of  its  right, 
your  company  began  suit  in  the  Court 
of  Claims  of  the  United  States  in  July, 
1916,  to  recover  its  damages  for  the  in- 
fringement of  the  patents  pf  Lodge, 
Marconi  and  Fleming. 

“The  extent  of  the  rights  obtained 
by  rival  bidders  for  Government  work 
under  this  statute  of  1910  has  been  the 
subject  of  litigation.  The  United  States 


District  Court,  Southern  District  of 
New  York,  construed  the  statute  to 
authorize  the  making  and  selling  by 
one  Simon,  a rival,  unlicensed  bidder 
for  such  work,  and  the  Circuit  Court 
of  Appeals,  Second  Circuit,  approved 
the  decision.  The  Marconi  Company 
promptly  applied  to  the  Supreme  Court 
of  the  United  States  for  a writ  of  cer- 
tiorari, which  was  promptly  granted, 
and  we  have,  further,  asked  that  court 
to  advance  the  case  on  its  calendar.” 

The  action  of  Edward  J.  Nally,  vice- 
president  and  general  manager  of  the 
Company,  in  placing  its  organization, 
personnel  and  stations  at  the  disposal 
of  the  President  of  the  United  States, 
following  the  severance  of  diplomatic 
relations  between  this  country  and 
Germany,  is  also  related.  “The  offi- 
cers of  your  Company  are  now  in  close 
co-operation  with  the  officers  of  the 
various  departments  of  the  Govern- 
ment in  order  to  render  the  best  ser- 
vice possible  in  the  event  of  national 
emergency,”  says  the  report. 

Attention  was  directed  to  the  fact 
that  the  Company  had  arranged  to 
provide  insurance  for  its  employees. 
The  details  of  this  plan  were  related  in 
a previous  issue  of  The  Wireless  Age. 


MARCONI  MEETS  EMERGENCY 

The  statement  many  times  made  that 
in  emergency  the  Marconi  Wireless  Tel- 
egraph Company  of  America  would 
place  at  Government  disposal  its  facili- 
ties, equipment  and  personnel  was  acted 
upon  immediately  after!  the  declaration 
of  war.  Division  superintendents  were 
instructed  to  apply  for  commissions  in 
the  naval  reserve  and  to  urge  all  opera- 
tors under  their  jurisdiction  to  enroll 
under  them.  As  we  go  to  press  numer- 
ous instances  of  prompt  response  to  the 
call  to  the  colors  have  already  been  re- 
ported. With  the  plan  in  full  effect,  the 
navy  department  will  have  at  its  disposal 
a great  force  of  operators  more  skilled 
than  any  other  professionals  in  the  field. 

Meanwhile,  the  manufacturing  plant 
at  Aldene.,  N.  J.,  is  being  built  up  to  three 


times  its  present  capacity  and  a great 
force  of  workmen  is  engaged  solely  in 
turning  out  rush  demands  for  equipment 
at  the  rate  of  forty  complete  sets  a week. 
These  wireless  equipments  vary  from 
small  power  “submarine  chaser”  sets  to 
5 and  10  kilowatt  installations  for  battle- 
ships and  shore  stations.  Prominent  of- 
ficials in  Government  service  have  al- 
ready given  recognition  to  the  indispen- 
sibility  of  this  highly  efficient  auxiliary, 
under  which  the  naval  fleets  will  be  radio 
equipped  in  record  time. 


THE  SHARE  MARKET 

New  York,  April  10. 
Bid  and  asked  quotations  in  Marconi 
shares  today : 

American  2^-2  As  ; Canadian,  ; 

English,  common,  10-13^2 ; English,  pre- 
ferred, 9-12^. 


Digitized  by 


Google 


Queries  Answered 

Answers  will  be  given  in  this  department  to  questions  of  subscribers,  covering  the  foil 
range  of  wireless  subjects,  but  only  those  which  relate  to  the  technical  phases  of  the  art  end 
which  are  of  general  interest  to  readers  will  be  published  here.  The  subscriber’s  name  and 
address  must  be  given  in  all  letters  and  only  one  side  of  the  paper  written  on;  where 
diagrams  are  necessary  they  must  be  on  a separate  sheet  and  drawn  with  India  ink.  Not 
more  than  five  questions  of  one  reader  can  be  answered  in  the  same  issue.  To  receive  at- 
tention these*  rules  must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 


T.  B.  R.,  Detroit,  Mich.,  inquires: 

Ques. — (i)  Although  you  have  no  doubt 
answered  queries  similar  to  this  many  times 
in  previous  issues  of  your  magazine,  will  you 
state  once  more  what  you  consider  to  be  the 
most  efficient  equipment  for  an  amateur  that 
will  comply  with  the  law  in  every  detail, 
taking  into  consideration  the  fact  that  the 
apparatus  is  to  be  operated  from  60  cycle 
alternating  current? 

Ans. — (i)  Beginning  with  the  power  appa- 
ratus, we  advise  the  use  of  a K.  W.  60- 
cycle  transformer,  the  secondary  voltage  of 
which  is  between  15,000  and  20,000  volts. 
This  transformer  should  be  arranged  to  have 
a certain  amount  of  magnetic  leakage,  either 
by  means  of  a special  magnetic  leaking  gap  or 
by  design  of  the  transformer  proper.  The 
transmitting  key  should  be  capable  of  with- 
standing current  flow  at  ten  amperes  and 
should  be  fitted  with  silver  contacts. 

Although  the  oil  plate  condenser  is  fre- 
quently employed  at  amateur  stations,  we  ad- 
vise the  use  of  the  four  copper  plated  Leyden 
jars  of  the  type  manufactured  by  the  Marconi 
Wireless  Telegraph  Company  of  America. 
Four  of  these  connected  in  parallel  will  give 
a capacity  of  .008  microfarad  which  is  the  cor- 
rect value  for  use  at  the  wave-length  of  200 
meters.  Smaller  capacities,  of  course,  can  be 
used,  provided  sufficient  turns  are  added  at 
the  primary  winding  of  the  oscillation  trans- 
former. If  an  oil  plate  condenser  is  employed, 
it  should  consist  of  four  plates,  14  inches  by 
14  inches,  covered  with  tinfoil,  12  by  12  inches. 
These  plates  should  be  connected  in  parallel 
when  the  voltage  of  the  tranformer  does  not 
exceed  12,000  volts,  but  for  voltages  in  the 
neighborhood  of  18,000,  the  series  parallel 
connection  will  be  required.  A condenser 
with  the  same  sized  plates  and  the  same  ca- 
pacity would  then  require  sixteen  plates  in  all, 
eight  plates  being  in  each  bank  and  the  two 
banks  finally  connected  in  series. 

The  oscillation  transformer  for  this  set  may 
consist  of  four  turns  of  copper  tubing  or 
single  braid  rubber  covered  wire,  wound  on  a 
mandrel  about  8 inches  in  diameter.  The 
secondary  winding  may  have  eight  or  ten 
turns  wound  on  a form  to  inches  in  diam- 
eter ; the  two  windings  should  be  arranged 


so  that  they  can  be  placed  in  variable  induc- 
tive relation. 

Various  sized  aerials  may  be  employed  for 
sending  at  the  200-meter  wave,  full  data  for 
which  appears  on  page  lo8  of  the  November, 
1916,  issue  of  The  Wireless  Age.  From  the 
curves  given  on  page  109  of  that  issue,  you 
will  readily  understand  that  a T aerial  can 
have  much  larger  dimensions  for  a given 
length  of  radiated  wave  than  an  L aerial. 

The  rotary  spark  gap  for  small  sets  should 
consist  of  a disc  8 or  10  inches  in  diameter, 
fitted  with  eight  spark  electrodes  and  should 
be  revolved  at  various  speeds,  from  2,400  to 

3.000  revolutions  per  minute.  This  gap  can 
be  mounted  on  the  shaft  of  the  motor  or  can 
be  mounted  on  separate  shaft  and  bearings 
and  driven  by  a belt. 

Ques. — (2)  What  are  the  operating  charac- 
teristics of  the  closed  core  transformer  as 
compared  with  the  open  core  transformer? 

Ans. — (2)  Their  operating  characteristics 
are  similar,  provided  they  are  properly  de- 
signed. Certain  step-up  voltage  transformers 
will  draw  abnormal  primary  current  when 
connected  to  a condenser  and  spark  gap,  and 
consequently,  unless  a'  primary  reactance  is 
connected  in  series  with  the  primary  winding 
the  transformer  windings  will  burn  out. 
Many  amateurs  find  it  much  more  convenient 
to  construct  the  open  core  transformer,  but 
either  type  will  do  the  work. 

Ques. — (3)  I understand  that  the  arc  trans- 
mitters employed  in  the  United  States  Navy 
operate  at  wave-lengths  between  3,000  and 

4.000  meters.  How  are  these  wave-lengths  ob- 
tained with  ordinary  aerials? 

Ans. — (3)  The  largest  possible  aerial  is 
erected  in  the  space  at  hand  and  the  radiated 
wave  boosted  to  3,000  meters  by  means  of 
large  loading  coils. 

Ques. — (4)  Can  I receive  the  signals  from 
arc  transmitters  on  an  ordinary  crystal  rec- 
tifier? 

Ans. — (4)  If  your  receiving  station  is  lo- 
cated within  twenty  or  thirty  miles  of  such 
transmitters,  the  signals  can  be  received,  due 
to  slight  damping  of  the  wave  train  caused 
by  inequalities  of  the  arc  gap  resistance. 


599 


Digitized  by  Google 


600 


THE  WIRELESS  AGE 


May,  1917 


A.  B.  L.,  St.  Louis,  Mo.,  inquires: 

Ques. — (i)  I am  a beginner  in  the  amateur 
field  and  do  not  understand  how  to  adjust  a 
crystal  rectifier  to  full  sensitiveness.  Will  you 
kindly  explain  how  this  can  be  accomplished? 

Ans. — (i)  The  most  sensitive  adjustment  of 
the  ordinary  crystal  detector  is  found  by  ex- 
periment when  receiving  from  a distant  sta- 
tion or  by  means  of  a test  buzzer.  Gener- 
ally some  part  of  the  circuit  of  an  active  vi- 
brating buzzer  is  placed  in  inductive  relation 
to  the  receiving  detector  circuit.  For  exam- 
ple: The  circuit  from  a battery  and  buzzer  can 
be  completed  through  one  or  two  turns  of 
the  primary  winding  of  the  receiving  trans- 
former, and  when  the  buzzer  is  in  operation 
a potential  difference  will  be  set  up  across 
the  primary  turns  which  will  charge  the  an- 
tenna and  cause  it  to  discharge  at  a natural 
frequency  of  vibration.  Then,  when  the  pri- 
mary and  secondary  windings  of  the  tuner 
are  in  resonance  and  the  receiving  detector  is 
adjusted  to  maximum  signals,  the  best  operat- 
ing adjustment  is  secured.  Trying  different 
spots  on  the  crystal  will  aid  in  obtaining  the 
best  results,  the  adjustment  that  gives 4 the 
loudest  signals  being  held. 

Ques. — (2)  Do  you  advise  the  construction 
of  two  receiving  tuners  at  any  amateur  sta- 
tion,- one  for  short  wave-lengths  and  the  other 
for  long  wave  lengths? 

Ans. — (2)  For  amateur  working,  we  advise 
that  two  distinct  receiving  sets  be  constructed, 
one  for  the  reception  of  spark  signals  up  to 
3,000  meters  and  the  other  for  the  reception 
of  undamped  waves  up  to  10,000  meters.  Such 
apparatus  is  fully  described  in  the  book  “How 
to  Conduct  a Radio  Club.” 

Ques. — (3)  How  can  I canculate  the  wave- 
length of  an  aerial  previous  to  its  erection  and 
without  the  use  of  a wavemeter? 

Ans. — (3)  A complete  answer  to  this  ques- 
tion appears  in  the  December,  1914,  and  Jan- 
uary, 1915,  issues  of  The  Wireless  World.  In 
an  article  by  Professor  G.  W.  Howe,  a meth- 
od for  calculating  the  capacity  and  inductance 
of  various  forms  of  aerials  was  presented. 
The  average  experimenter  generally  finds  these 
calculations  beyond  his  understanding  and  con- 
sequently various  empirical  formulae  are  em- 
ployed. 

A full  set  of  curves  calculated  from  the 
formulae  contained  in  Professor  Howe's  arti- 
cle appears  on  pages  108,  109,  no  and  hi  of 
the  November,  1916,  issue  of  The  Wireless 
Age.  These  show  the  natural  wave-lengths  of 
aerials  from  30  to  120  feet  in  length  and 
from  30  to  100  feet  in  height,  and  cover  the 
requirements  of  the  average  amateur  station. 
In  such  calculations  it  must  always  be  taken 
into  consideration  that  when  the  secondary 
winding  of  the  transmitter  oscillation  trans- 
former is  connected  in  series  with  the  an- 
tenna, the  length  of  the  radiated  wave  will  be 
increased  somewhat,  depending  upon  the 
amount  of  inductance  inserted  at  the  base.  In 
the  curve  of  page  100  in  the  November, 
1916.  issue,  the  natural  wave-length  of  the 
aerials  is  given  with  ro.ooo  centimeters  of  in- 


ductance in  series  at  the  base.  This  induct- 
ance can  conveniently  represent  the  secondary 
winding  of  an  oscillation  transformer. 

♦ * * 

D.  B.  A.,  Chicago,  111.,  inquires: 

Ques. — (1)  Is  the  amateur  in  all  localities 
required  to  operate  his  transmitting  station  at 
the  wave-length  of  200  meters? 

Ans. — (1)  Special  licenses  are  granted  oc- 
casionally for  waves  in  excess  of  200  meters 
if  the  station  is  found  after  investigation  to 
be  of  use  to  the  United  States  in  the  event  of 
war  or  other  emergency;  or  if  the  amateur  is 
well  versed  in  the  art  and  will  use  his  station 
for  experimental  determinations,  a license 
may  be  granted  for  the  use  of  any  wave- 
length provided  the  Government  authorities 
are  assured  that  the  operation  of  commercial 
or  naval  stations  will  not  be  interfered  with. 

Requiring  the  amateur  to  work  his  station 
at  the  wave-length  of  200  meters,  works  no 
hardship,  because  many  are  enabled  with 
small  size  transmitters  to  work  up  to  distances 
of  1,000  miles  during  the  favorable  months  of 
the  year.  Amateurs  in  the  eastern  part  of  the 
United  States  frequently  communciate  with 
others  in  the  Mississippi  Valley  district. 

Ques. — (2)  How  can  one  be  positively  as- 
sured that  the  radiated  wave  does  not  ex- 
ceed 200  meters? 

Ans. — (2)  The  safest  precaution  is  to  pur- 
chase or  construct  a wave-meter  and  actually 
measure  the  length  of  the  radiated  wave.  In 
the  book  “How  to  Conduct  a Radio  Club”  an 
amateur's  wave-meter,  which  can  be  con- 
structed by  any  experimenter,  is  described,  and 
the  dimensions  of  an  inductance  coil  which 
will  give  the  sufficient  wave-meter  range  to 
cover  ordinary  amateur  sets  are  presented. 
A calibration  table  for  the  wave-meter  is  also 
contained  in  “How  to  Conduct  a Radio  Club.” 
* * * 

A.  L.  R.,  San  Francisco,  Cal.,  inquires: 

Ques. — (1)  Why  is  it  that  when  a 10-inch 
spark  induction  coil  of  the  type  manufactured 
by  the  Marconi  Company  is  connected  in 
series  with  the  antenna  system  and  is  shunted 
by  a spark  gap,  the  spark  discharge  is  not 
over  1 inch  in  length,  whereas  with  the  an- 
tenna system  disconnected,  the  spark  will 
jump  a gap  10  inches  in  length? 

Ans. — (1)  This  is  due  to  the  shunt  circuit 
afforded  by  the  capacity  of  the  antenna.  The 
current  flowing  into  the  condenser  (which  in 
this  case,  is  the  antenna)  immediately  lowers 
the  difference  of  potential,  and  the  length  of 
the  spark  discharge  is  limited  accordingly. 

Ques. — (2)  What  is  the  best  antenna  ca- 
pacity for  the  operation  of  these  coils? 

Ans. — (2)  An  aerial  having  capacity  of  ap- 
proximately .0015  microfarad  will  give  the 
best  results. 

* * * - 

G.  A.  R.,  Boston,  Mass.,  inquires: 

Ques. — (1)  Which  system  of  vacuum  valve 
amplification  gives  the  louder  signals,  the  cas- 
cade amplifier  or  the  regenerative  circuit? 

Ans. — (1)  The  regenerative  circuit  is  rec- 
ommended for  its  simplicity  and  because  of 
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I want,  through  this  advertisement, 
to  establish  as  friendly  business  re- 
lations with  you  as  1 possibly  can. 
1 warn  you  to  realize  also,  that  iv 
Is  my  earnest  effort  and  Intention  to 
give  you  full  honest  value  for  every 
dollar  that  you  spend  with  me. 
This  Is  the  only  way  I can  succeed. 
My  advertisement  has  appeared  In 
this  magazine  continuously  for  more 
than  four  yean. 

1 am  building  up  my  business  on 
the  foundation  of  good  value  and 
square  dealings.  I am  saving  thou- 
sands or  satisfied  customers,  thou- 
sands of  dollars,  by  supplying,  per- 
fect— late  style — visible  writing — 
typewriters,  at  remarkably  low 
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All  my  transactions  are  handled 
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ence. 1 assure  you  every  courtesy 
and  consideration  In  your  dealings 
with  me.  Your  order  will  have  my 
prompt,  careful,  personal  attention. 
1 will  be  glad  to  do  business  with 
you. 


Tabulator  Stops 
Marginal 


Carriage 

Release 


Adjustable  Paper  Guide 


Ribbon  Reverse 
Ribbon  Shift  & 
Stencil  Cutter 
Tabulator 


Bar 


ALL  LATEST  IMPROVEMENTS 


-TYPEWRITER  SENSATION-, 

Free  TRIAL — Use  As  You  Pay 

Send  me  only  $2.50  a month  until  the  total  price  of 
$48.80  is  paid,  and  the  machine  is  yours 

This  is  absolutely  the  most  generous  typewriter  offer  ever  made.  Do  not  rent  a 
machine  when  you  can  pay  $2.50  a month  and  own  one.  Think  of  it — Buying  a $100.00 
machine  for  $48.80.  Cash  price,  $45-45-  Never  before  has  anything  like  this  been 
attempted. 

STANDARD  T f'l  Glif  ITU 

VISIBLE  L«  l/s  Olfll  1 II 

Perfect  machines,  standard  size,  keyboard  of  standard  universal  arrangement — universally 
used  in  teaching  the  touch  system.  The  entire  line  of  writing  completely  visible  at  all 
times,  has  the  inbuilt  tabulator  with  billing  devices,  the  two  color  ribbon — with  automatic  reverse  and  key  con- 
trolled shift,  automatic  flexible  paper  feed — automatic  paper  fingers,  the  back  spacer — ball  bearing  carriage  ac- 
tion— ball  bearing  shift  action — ball  bearing  type  bar — in  fact,  every  late  style  feature  and  ...  — _ 

modern  operating  convenience.  Comes  to  you  with  everything  complete,  tools,  cover,  op-  / *" 

erating  book  and  instructions,  ribbon,  practice  paper — nothing  extra  to  buy.  You  cannot  / A.  SMITH 

imagine  the  perfection  of  this  beautiful  reconstructed  typewriter  until  you  have  aeon  * Boom  864-881  N. 
it.  I have  sold  several  thousand  of  these  perfect  latest  style  L.  C.  Smith  machines  / Fifth  Ave. 

at  . this  bargain  price,  and  every  one  of  these  thousands  of  satisfied  customers  had  CHICAGO,  ILL. 

this  beautiful,  strictly  up-to-date  machine  on  five  days’  free  trial  before  deciding  / ghip  mc  tjlc  l q Smith 
to  buy  it.  I will  send  it  to  you  F.  O.  B.  Chicago  for  five  days’  free  trial.  It  will  9 p O B Chicago  * as  de- 
sell itself,  but  if  you  are  not  satisfied  that  this  is  the  greatest  typewriter  you  ever  / scribed  in  this  advertisement, 
saw.  you  can  return  it  at  my  expense.  You  won’t  want  to  return  it  after  you  9 j wiU  pay  you  tj,c  $40  00  bal- 
try  it— you  ennnot  equal  thii  wonderful  value  anywhere.  / ance  of  the  SPECIAL  $48.80  pur- 

You  Take  No  Risk— Put  In  Your  Order  NOW  / chase  price,  at  the  rate  of  $8-60 

When  the  typewriter  arrives  deposit  with  the  express  agent  $8.80  and  take  the  machine  9 £ „n»i1  fnilv  nniH  f nr  Tt ,*«  tinder 

for  five  days’  trial.  If  you  are  convinced  that  it  is  the  best  typewriter  you  ever  saw,  / you  until  fully  paid  tor.  It  is  under 
keep  it  and  send  me  $2.50  a month  until  my  bargain  price  of  $48.80  is  paid.  If  you  / stood  that  I have  five  days  in  which 
don’t  want  it,  return  It  to  the  express  agent,  receive  your  $8.80  and  return  the  ma-  w to  examine  and  try  the  typewriter.  If 
chine  to  me.  I will  pay  the  return  express  charges.  This  machine  Is  guaranteed  / I choose  not  to  keep  it  I will  carefully 
Just  aa  If  you  paid  $100.00  for  It.  It  Is  standard.  Over  one  hundred  thousand  people  / jt  amj  return  it  to  the  express 

own  and  use  these  an«I  them  ever  t It  • understood  that  you  give  the 

The  supply  at  this  price  Is  very  limited,  the  price  will  probably  be  raised  when  / _ta8nfiarf1  „uarantee  for  one  vear 
my  next  advertisement  appear*,  to  don’t  delay.  Fill  In  the  ooupon  today—  / standard  guarantee  tor  one  year, 
mall  to  me— fhe  typewriter  will  be  shipped  promptly.  There  is  no  red  tape. 

I employ  no  solicitors — no  collectors — no  chattel  mortgage.  It  is  simply  / 

understood  that  I retain  title  to  the  machine  until  the  full  $48.80  Is  paid.  / Name  

You  cannot  lose.  It  Is  the  greatest  typewriter  opportunity  you  will  ever  t 
have.  Do  net  send  me  one  eent.  Get  the  ooupon  In  the  malls  today — / 

•ure.  . Address  

864-281  N.  Fifth  Avenue  / 

CHICAGO  / 


Harry  A.  Smith, 
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the  fact  that  it  requires  but  one  vacuum  valve 
bulb.  The  step-up  amplifier  gives  very  good 
results  indeed,  but  practically  equal  results 
can  be  obtained  by  the  usual  regenerative  cir- 
cuit. 

Ques. — (2)  Is  the  regenerative  circuit  ap- 
plicable for  the  reception  of  600-meter  waves.'' 

Ans. — (2)  Very  good  results  have  been  ob- 
tained at  this  wave-length  by  that  circuit. 

Ques. — (3)  Where  can  I obtain  dimensions 
of  tuning  coils  for  various  ranges  of  wave- 
lengths ? 

Ans. — (3)  Such  data  and  method  of  calcu- 
lation are  contained  in  the  book  “How  to 
Conduct  a Radio  Club.”  The  fourth  revised 
edition  is  now  on  the  press. 

Ques. — (4)  I have  often  heard  that  better 
signals  are  obtained  with  the  Perikpn  detector 
by  sending  a small  battery  current  through 
the  crystal.  Is  this  true? 

Ans. — (4)  If  a potentiometer  that  will  give 
the  necessary  fineness  of  adjustment  is  avail- 
able, better  signals  will  be  received  by  the 
application  of  a small  local  voltage.  Care 
must  be  taken  that  the  current  flows  through 
the  crystal  in  a certain  direction  which  can 
be  determined  by  experiment. 

Ques. — (5)  What  is  the  power  of  the  Mar- 
coni trans-Atlantic  station  at  New  Brunswick, 
New  Jersey? 

Ans. — (5)  Three  hundred  K.W. 

* * * 

C.  A.  L.,  Minneapolis,  Minn.,  inquires: 

Ques. — (1)  Has  the  Marconi  station  at  New 

Brunswick,  N.  J.,  ever  been  employed  for 
commercial  working  ? 

Ans. — (1)  A number  of  successful  prelim- 
inary tests  were  conducted  with  the  corre- 
sponding station  in  Carnarvon,  Wales,  but  be- 
cause the  Wales  station  was  taken  over  by  the 
British  Admiralty,  experiments  were  discon- 
tinued. The  station  will  undoubtedly  be  put 
into  commercial  operation  at  the  close  of  the 
European  War. 

Ques. — (2)  I have  often  heard  that  an  or- 
dinary buzzer  may  be  used  for  making  un- 
damped oscillations  audible  in  a receiving  set. 
Is  this  correct? 

Ans. — (2)  If  the  buzzer  is  connected  to  a 
wave-meter,  to  set  the  latter  into  excitation 
at  a frequency  slightly  differing  from  the  fre- 
quency of  the  incoming  oscillations,  un- 
damped oscillations  can  be  made  audible  on 
ordinary  receiving  apparatus,  but  the  signals 
are  not  as  clear  as  those  obtained  by  the 
standard  Heterodyne  receiver. 

Ques. — (3)  What  is  the  power  of  the 
transatlantic  station  at  Tuckerton,  N.  J.  ? 

Ans. — (3)  The  output  of  the  alternator  at 
maximum  is  200  K.W.,  but  the  station  is  nor- 
mally operated  at  about  140  K.W. 

* * * 

D.  R.  Q.,  Albany,  N.  Y.,  inquires: 

Ques. — (1)  Tn  addition  to  the  wave-meter 
which  I already  possess,  what  apparatus  can 
I add  that  will  enable  me  to  determine  the 
logarithmic  decrement? 

Ans. — ( t ) A small  hot  wire  wattmeter  hav- 


ing a range  of  .01  to  .1  watt  connected  in  se- 
ries with  the  wave-meter  will  permit  the 
decrement  to  be  measured,  as  explained  in  the 
book  “How  to  Conduct  a Radio  Club.”  A 
small  ammeter  ranged  zero  to  200  milliam- 
peres  can  also  be  employed. 

Ques. — (2)  Where  in  New  York  City  can 
examinations  for  a first  grade  license  certifi- 
cate be  taken? 

Ans. — (2)  At  the  office'  of  the  chief  radio 
inspector,  Custom  House,  Bowling  Green. 

Ques. — (3)  What  sized  motor  is  required 
to  revolve  the  disc  of  the  rotary  gap? 

Ans. — (3)  In  the  average  case  a % h.p. 
motor  having  a normal  speed  of  2,000  to  3,000 
revolutions  will  suffice. 

Ques. — (4)  What  should  be  the  diameter 
of  the  disc? 

Ans. — (4)  It  may  vary  from  6 to  10  inches 
and  it  should  be  fitted  with  six  or  eight  spark 
electrodes. 

Ques. — (5)  Can  the  disc  be  driven  by  a belt 
as  well  as  by  direct  coupling  to  the  motor 
shaft? 

Ans. — (5)  Certainly. 

* * * 

T.  R.  A.,  Douglas,  Ariz.,  inquires: 

Ques. — (1)  What  type  of  receiving  tele- 
phone is  considered  the  most  sensitive? 

Ans. — (1)  The  Baldwin  telephone  with 
mica  diaphragm  is  generally  considered  the 
most  sensitive  for  the  reception  of  radio  sig- 
nals. 

Ques. — (2)  Where  can  such  telephones  be 
purchased? 

Ans. — (2)  From  the  Manhattan  Electrical 
Supply  Company,  New  York  City. 

Ques.—- (3)  Where  can  I obtain  information 
concerning  the  resistance  of  various  sizes  of 
German  silver  wire  and  its  current  carrying 
capacity? 

Ans. — (3)  The  average  standard  electrical 
hand  book  contains  this  information. 

Ques. — (4)  Would  there  be  any  advantage 
in  constructing  a rotary  spark  gap  having  two 
discs  revolving  in  opposite  directions,  both 
being  mounted  on  independent  motors  or  by 
gearing  or  belting  driven  from  the  same  mo- 
tor? 

Ans. — (4)  None  whatsoever. 

Ques. — (5)  What  should  be  the  diameter  of 
the  spark  electrodes  on  the  disc  for  a l/z 
K.W.  amateur  set? 

Ans.— -(5)  They  need  be  no  more  than  3/16 
of  an  inch  in  diameter. 

* * * 

B.  L.  A.,  Washington,  D.  G,  inquires: 

Ques. — (1)  Are  tubular  vacuum  vglve  bulbs 
applicable  for  use  in  amplifying  the  circuit 
in  the  same  manner  as  the  oval  types  of 
bulbs  ? 

Ans.— (1)  They  may  be  used  the  same  way 
and  will  give  practically  equal  results. 

Ques. — (2)  Is  there  any  advantage  in  em- 
ploying more  than  two  bulbs  in  the  cascade 
connection  ? 

Ans. — (2)  For  ordinary  amateur  working, 
two  bulbs  will  suffice.  In  any  case  there  is 
no  advantage  in  using  more  than  three  bulbs. 
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STEEL  TOWERS 

GALVANIZED  or  PAINTED 

of  any  desired  height,  of 
first  class  construction  and 
at  extremely  low  prices. 

The  self-supporting  type  does 
away  with  guys  entirely  and 
those  of  moderate  height  do 
not  require  expensive  con- 
crete footings. 

MILLIKEN  BROTHERS 

INCORPORATED 

New  York,  hi  Broadway 

London  - San  Francisco  - Buenos  Aires 

Hydro-Electric  Transmission  Engineers 

Manufacturers  of  all  Classes  of 
Structural  Steel  Work. 


Station  at  Fort  Monroe,  Virginia 


Public  Utilities  Bought  and  Sold 


Investigation  and  Engineering 
Reports  Furnished 

We  are  interested  in  and  can  furnish  in- 
formation concerning  the  following  Com- 
panies:— 

Long  Island  Lighting  Company 
Suffolk  Gas  ft  Electric  Light  Co. 

Suffolk  Light,  Heat  ft  Power  Co. 
Huntington  Light  ft  Power  Co. 

North  Shore  Electric  Light  ft  Power  Co. 
Perry  Electric  Light  Co. 

Sag  Harbor  Electric  Light  ft  Power  Co. 
Long  Island  Gas  Corporation 
South  Shore  Gas  Co. 

Consumers  Gas  Co.  of  Long  Island 
Warsaw  Gas  ft  Electric  Co. 

Northport  Water  Works  Co. 

Consult  us  before  installing  Wireless 
Stations . 

E.  L PHILLIPS  &’C0. 

ENGINEERS 

50  Church  St.,  N.JY.JC. 


Electro-Set  Arlington  Tested 
WIRELESS  MINERALS 


THE  ELECTRO-SET  CO. 
Dept.  W.  a.  12  Cleveland,  Ohio 


SURE  R_‘  S 6 N V E- 

You  Get  Rciulte  ar your  Money  Baet<. 


THE  Jots  Crystal* 
Holder  is  the 
handiest  and 
moat  perfect  yet 
produced.  Holds 
crystals  without 
screws.  Has  double 
posts  for  condenser 
and  phones.  Firmly 
holds  crystals  of  dif- 
ferent minerals  at 
same  time.  Change 
of  contact  from  one 
to  the  other  Instant- 
ly made;  a sensitive 
point  quickly  found, 
and  correct  pressure 
held  constantly 

— 1 without  using  a sin- 
gle screw  or  not.  Designed  and  finished  In  our  high  grade  style.  Mounted 
ou  dark  enameled  porcelain,  metal  parts  nickel- plated,  and  highly  polished. 

Postage  weight  1 lb.  Prlc*.  Net,  51.25 

Send  stamp  for  our  Wireless  Catalog  No.  368  with  “Premium  Offer” 

J.  H.  BUNNELL  & CO. 

32  Park  Place  _ , NEW  YORK 
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Ques. — (3)  I have  been  advised  that  a vac- 
uum valve  bulb  is  manufactured  by  the  Gen- 
eral Electric  Company  under  a trade  name, 
but  I have  forgotten  it.  Can  you  give  me  any 
advice  ? 

Ans. — (3)  The  receiving  bulb  manufac- 
tured by  the  General  Electric  Company  has 
been  termed  the  “Pliotron,”  but  we  are  not 
aware  that  it  is  being  supplied  to  the  market. 

Ques. — (4)  Where  can  I obtain  informa- 
tion concerning  the  construction  of  the  simple 
aerial  ammeter  for  amateur  use? 

Ans. — (4)  Note  the  instrument  shown  on 
page  101  of  the  December,  1916,  issue  of 
The  Wireless  Age. 

Ques.-— (5)  Is  a primary  reactance  coil  re- 
quired in  all  transmitting  sets? 

Ans. — (5)  Not  if  the  transformer  is  prop- 
erly designed.  Of  course,  if  the  primary 
power  is  to  be  reduced  at  certain  intervals,  a 
reactance  regulator  would  be  required,  but 
not  otherwise. 

* * * 

A.  B.,  Chicago,  Ills.,  inquires: 

Ques. — (1)  Where  can  I purchase  a copy  of 
a book  devoted  particularly  to  the  construc- 
tion of  the  induction  coil? 

Ans. — (1)  The  book  entitled  “Design  and 
Construction  of  Induction  Coils,”  by  A.  Fred- 
erick Collins,  can  be  purchased  from  the  book 
department  of  this  magazine. 

Ques. — (2)  Please  give  the  title  of  some 
book  describing  completely  the  construction 
of  a Tesla  coil? 

Ans. — (2)  The  book  entitled  “The  Con- 
struction of  Tesler  Coils,”  by  Haller  & Cun- 
ningham, can  be  purchased  from  the  book 
department  of  this  magazine. 

* * * 

T.  B.  A.,  Jacksonville,  Fla.,  inquires: 

Ques. — (1)  I have  noted  from  past  issues 
of  your  magazines  and  books  on  wireless  tel- 
egraphy, there  seems  to  be  a limit  to  the 
power  consumed  by  an  amateur's  transmitting 
set  irrespective  of  the  Government  laws. 
What  is  the  upper  limit? 

Ans. — (1)  The  power  input  is  limited  prin- 
cipally by  the  dimensions  of  the  closed  cir- 
cuit condenser  which,  in  the  case  of  the  ama- 
teur's apparatus,  can  not  exceed  .01  micro- 
farad. Even  at  frequencies  of  500  cycles,  the 
transformer  cannot  possibly  consume  more 
than  1 K.W.  Power  in  excess  of  this  value 
could  only  • be  used  by  providing  a trans- 
former with  abnormally  high  secondary  volt- 
age, but  this  would  require  the  use  of  a very 
long  secondary  spark  gap  which  would  intro- 
duce excessive  damping  and  cause  the  set  to 
operate  inefficiently.  The  average  amateur  set 
cannot  conveniently  use  more  than  y2  K.W. 
when  operated  at  frequencies  of  60  cycles. 
If  power  in  excess  of  K.W.  is  employed, 
the  set  must  be  onerated  at  a wave-length 
which  exceeds  the  Government  restrictions. 

Ques. — (2^  Is  it  necessary  to  obtain  a li- 
cense for  a receiving  station? 

Ans. — (2)  A license  for  such  stations  is 
not  required. 


A.  B.  L.,  Boston,  Mass.,  inquires  : 

Ques. — (1)  Please  explain  what  is  meant  by 
a Marconi  timed  spark  discharger  and  what 
is  the  function  of  such  apparatus? 

Ans. — (1)  The  Marconi  timed  spark  dis- 
charger produces  continuous  waves  by  over- 
lapping die  antenna  oscillations.  If  a num- 
ber of  rotary  spark  gaps,  for  example,  are 
mounted  on  a common  shaft,  each  of  which 
is  in  series  with  a closed  oscillation  circuit 
and  all  are  coupled  to  one  aerial,  then  by  re- 
volving the  disc  at  the  proper  velocity,  the 
interval  between  sparks  will  be  equal  to  the 
period  of  a group  of  oscillations,  or  it  can 
be  made  a submultiple  thereof.  This  will 
give  practically  a continuous  flow  of  oscilla- 
tions in  the  antenna  circuit.  The  great  ad- 
vantage of  this  system  over  others  lies  in  the 
fact  that  it  does  away  with  intricate  high 
speed  radio  frequency  alternators,  does  not 
require  that  the  speed  of  the  rotary  disc  be 
so  carefuly  maintained  as  in  the  case  of  the 
alternator,  and,  in  addition,  permits  full  use 
of  the  syntonic  effects  of  the  undamped  wave 
systems.  Usually  the  timed  spark  discharger 
consists  of  two  large  rotary  disc  dischargers 
mounted  on  ? common  shaft  as  well  as  a tim- 
ing spark  which  performs  the  function  of  dis- 
charging the  main  disc  discharger  at  the  right 
moment.  The  condensers  for  these  disc  dis- 
chargers are  generally  excited  with  5,000  volts 
direct  current. 

* * * 

The  “K”  Brothers,  Guttenberg,  la.: 

You  are  sailing  in  the  same  boat  with  a 
number  of  other  amateurs,  namely,  your  aerial 
is  so  close  to  the  power  wires  that  they  act 
inductively  thereon  and  induce  interfering 
currents.  Generally  there  is  but  one  solution 
to  this  problem,  and  that  is  to  either  remove 
the  power  wires  from  the  aerial  or  the  aerial 
wires  from  the  power  line.  You  might  try 
the  balancing  out  system  described  in  the 
book  “How  to  Conduct  a Radio  Club”  which 
in  several  instances  has  given  good  results. 

* * * 

O.  G.  E.,  Jr.,  Olympia,  Wash. : 

It  would  appear  from  your  diagram  that 
aerial  B would  receive  the  least  induction 
from  the  high  alternating  current  power  line. 
Should  considerable  induction  still  be  expe- 
rienced, you  might  try  the  balancing  out  aerial 
described  in  the  book  “How  to  Conduct  a 
Radio  Club.” 

* * * 


A.  B.  W.t  Belfast,  Me.: 

It  is  difficult  to  say  just  what  station  might 
have  sent  the  press  matter  you  copied.  It 
^vould  appear  that  some  of  the  signals  you 
have  received  were  sent  out  by  the  spark 
station  at  Nauen,  Germany.  You  might  be 
able  to  hear  this  station  if  you  had  a very 
sensitive  receiving  set,  hut  beyond  this  we 
can  give  no  advice. 

Regarding  the  two  proposed  earth  connec- 
tions : We  believe  that  the  50  foot  ground 
wire  terminating  in  a well  would  give  better 
results  than  the  T50  foot  ground  wire  which 
extends  to  the  low  water  mark. 
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There  is  no  difference  between  the  wiring 
diagram  of  a vacuum  valve  tube  with  the  so- 
called  grid  element  on  the  outside  of  the  bulb 
an“  the  type  with  a sealed-in  grid. 

Ihe  ground  for  portable  transmitting  sta- 
tions consists  of  a number  of  bare  copper 
wires  spread  underneath  the  antenna  and  hav- 
ing  a surface  equivalent  of  the  flat  top,  or 
pi  eferably  greater. 

* * * 

E.  M.,  Bloomfield,  N.  J.  : 

You  failed  to  give  us  the  dimensions  of  the 
secondary  winding  of  your  receiving  tuner, 
but  irrespective  of  this  your  apparatus  should 
respond  to  undamped  waves  with  little  diffi- 
if,yoU  ?re„ familiar  with  the  Conti- 
nental Telegraph  Code  and  the  apparatus  is 
found  to  respond  at  all  (which  it  should) 
there  is  no  reason  why  you  cannot  ascertain 
for  yourself  the  maximum  range. 

The  wave-length  of  the  antenna  you  de- 
scnbe  is  approximately  800  meters. 

Regarding  your  wiring  diagram:  We  ad- 
vise that  a small  variable  condenser  be  placed 
in  shunt  to  the  head  telephone. 

* * * 

S.  H.,  Bellville,  Iowa: 

There  is  no  better  way  of  ascertaining 
whether  or  not  amateur  stations  exist  in  your 
riV^T*  fhan  consu,tinS  the  Government 
iT/t  *iTi1St  or  monthly  list  printed  in  the 

A^oth  y w-rTe  BuIIeti.n  of  the  National 
Amateur  Wireless  Association. 

..  A aerial  is  generally  too  long  for 

the  satisfactory  reception  of  amateur  signals. 

resuItsb°Ut  110  feCt  m Iength  gives  the  best 

* * * 

I.  T.  W.,  Peterborough,  N.  H. : 

A complete  set  of  regenerative  vacuum 
valve  circuits  appears  in  the  third  edition  of 
How  to  Conduct  a Radio  Club.” 

* * * 

J.  W.  C.,  Macomb,  Miss.: 

It  is  outside  the  scope  of  this  department 
to  give  the  complete  constructional  details  of 
a no  volt  alternating  current  generator.  One 
£'r  oh  *e,}?rator  can  be  purchased 

lencrt^011^^125'  Your  aenaI*  I25  feet  in 

length  with  pn  average  height  of  56  feet,  has 

a fundamental  wave-length  of  about  245  me- 
ters arid  a condenser  of  approximately  .0005 
microfarad  capacity  may  reduce  the  radiated 
wave  to  200  meters.  ' 

to/our  Jas‘  Q^ry:  Alternating 
u ■n8V'eraJ°Js  of  different  manufacture 
^m,nUI-t  for  dlfferent  speeds.  Generally  the 
small  size  generators  revolve  at  the  rate  of 
r.Hoo  revolutions  per  minute.  We  cannot  ad- 
vise concerning  the  speed  of  the  driving  en- 
gine unless  we  know  the  diameter  of  the  driv- 
ing  pulley  and  the  diameter  of  the  pulley  at 
the  generator.  J 

* * * 

W.  G.  M.,  Springdale,  Ark.  : 

Simply  rewinding  your  telephones  to  a 
higher  resistance  will  not  necessarilv  increase 
the  sensitiveness  unless  it  is  done  in  such  a 
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way  as  to  increase  the  magnetizing  flux.  If 
there  is  sufficient  room  on  the  bobbins  for 
winding  No.  40  wire,  it  may  increase  the 
sensitiveness  of  the  telephone  when  used  with 
crystalline  detectors;  but  if  the  ’phone  is  to 
be  employed  in  the  local  circuit  of  the  vacu- 
um  valve  detector,  equal  results  will  be  ob- 
tained by  a lower  resistance  receiver  which  is 
well  constructed. 

* * * 

F.  R.  L,  Jefferson,  Wis. : 

The  National  Radio  School  at  Washington, 
gives  a complete  correspondence 
course  in  wireless  telegraphy. 

The  radio  communication  laws  of  Great 
Britain  are  published  in  “The  Year  Book  of 
Wireless  Telegraphy  and  Telephony”  which 
can  be  purchased  from  the  Wireless  Press, 
Inc.,  42  Broad  street,  New  York  City. 

In  times  of  peace  you  are  not  required  to 
fi  hS?nse  for  a receiving  station  or  to 
notify  the  Government  inspector  that  it  is  be- 
mg  installed;  neither  is  it  necessary  to  take 
f-.rCCy  f°rtthe  operation  of  such 
tin a b f 11  be  considered  a viola- 

tion of  the  law  if  information  picked  up  in 
this  manner  were  distributed  broadcast. 

* * * 

F.  Y.  F.,  Latonia,  Neb.: 

. “ w°uId  require  1,680  plates  of  glass,  8 
inches  by  io  inches,  covered  with  tinfoil,  6 
inches  by  8 inches,  to  make  a condenser  of 
i microfarad  capacity. 

Either  mineral  seal  or  transil  oil  is  em- 
ployed for  high  voltage  condensers. 

* * * 

T.  W.  B.,  Harrisburg,  Pa.,  inquires: 
yues.  (i)  I have  a small  generator  that 
is  supposed  to  generate  six  volts  at  2,000  rev- 
olutions per  minute.  Can  this  be  used  to  re- 
charge  a four  volt  storage  battery? 

Ans.—  (1)  It  can  be  so  used  provided  the 

C“rWc  °U/P,lVS  ‘??st  five  or  six  amperes. 

yues.— -(2)  Could  this  generator  be  used  to 
charge  the  storage  battery  while  the  battery 

va!ve?neCted  t0  *he  fiIamcnt  in  the  vacuum 

Ans  — (2)  Yes,  but  since  the  voltage  of  the 
generator  is  higher  than  that  of  the  battery 
care  must  be  taken  not  to  burn  the  filament 

* * * . 

H.  J.  H.,  Philadelphia,  Pa. : 

• T" j Cu  **  ,ftters  °f  amateur  stations  are  as- 
ington  D CC  radi°  insPector>  Wash- 

in^'H ni’,iiIlirS  Jele«raPh  Code  referred  to 
m How  to  Conduct  a Radio  Club”  is  an  ab- 
breviated set  of  commonly  used  words  for  the 
transmission  of  press  dispatches. 

* * * 

J-  J-  G.,  Kingsland,  N.  J. : 

vnnr  'h  QUite  'ik-ly  that  thc  induction  from 
jour  buzzer  testing  system  is  so  strong  as 

crvslal  andthe  sensit‘7  adjustment  of  the 
crystal,  and  consequently  you  should  use  a 

coupl.m.,?  be‘ween  the  testing  circuit 
and  the  receiving  set. 


Digitized  by 


Google 


the  wireless  age 


/Tv 


Brmndee 
“Superior” 
Head  Set 
Frio*.  $5J0 


Try  for  Better  Wireless  Results ; 
We’ll  Take  All  Risk 

GET  yourself  a Brandes  Wireless  Head  Set. 

Then  go  after  those  weak,  far-a-way  sig- 
nals that  have  been  eluding  you.  Go  after 
the  long-distance  records. 

If  our  wireless  receivers  don’t  show  up 
better  than  any  receivers  you  compare  them 
with,  send  them  back  within  ten  days  and 
we’ll  return  your  money  without  a question. 

Matched  Tone  is  the  scientific  reason  for 
Brandes  supremacy.  Send  4c  today  for  Cata- 
log W,  which  tells  about  Brandes  Receivers. 

C.  BRANDES.  Inc.,  Wireless  Receiver  Spe- 
cialists, Room  818,  32  Union  Square,  New  York. 

BRANDES 

WIRELESS  HEAD  SETS 

The  Receiver*  with  Matched  Tone 


MURDOCK  RECEIVERS 


OHM 

SET 

$4.00 


OHM 

SET 

$5.00 


GUARANTEED 

to  equal  or . Burpasa  In  BEHSITIVENE8B,  any 
’nhonei  obtainable  anywhere  at  DOUBLE  the 
JftfJT  rOTOTEEN  DAYS’  TRIAL  allowed 
Kd  money  ba ofL  if  unsatisfactory  in  any  way. 
Our  Catalog  of  wireless  apparatus 
is  FREE.  Send  for  »*  today. 

WM.  J.  MURDOCK  CO. 

60  Carter  8t.  CHELSEA,  XA8S. 

881  Second  St„  San  FrancUoo 


•p. EPENDABLE  batteries  are  absolutely  essential  when 
D usej  Wireless  Service.  They  must  be  instantly  rea  y 
to  perform  their  work  at  the  “hurry’  call  of  the  operator. 

batteries  have  for  years  given  perfect  satistac- 
tion^  Wirekss  and  Emergency"  Lighting.  They  are  strong, 
durable,  have  long  life  and  are  easily  cared  for. 

“ CxiDe  ” batteries  cost  most  but  are  the  least  pxpensive 

THE  ELECTRIC  STORAGE  BATTERY  CO. 

1888— PHILADELPHIA,  PA.-1917 

TORE  CHICAGO  CLEVELAND  ROCHESTER 


NEW  TORE  CHICAGO  LLMgLAHM  T^ANTA  PITTSBURGH 

SI?RO?T  auSEan  Ian' francisco  ‘"Minneapolis  Toronto 


' MIGNON  UNDAMPED  WAVE 


O I WIRELESS  APPARATUS 

tua  W **  V ti  AMATriTD  *nH  rnMMERCIAL  USE 


WRITE  FOR 
CATALOGUE 


AMATEUR  and  COMMERCIAL  USE 

3L  * I This  latest  Mignon  invention  is  entering  a new  field 

in  Radio  Engineering,  eliminating  the  so  familiar 
I LOOSE  COUPLERS  and  LOADING  COILS,  and 

introduces  adjustable  DISC-CORES,  

^ v>  ^ ^ R heretofore  considered  impossible. 

^ ~ - f DISTANCE  RANGE  UNLIMITED. 

Mignon  Wireless  Corporation  AND  mention 

FI  M1BA,  N.  Y„  U.  S.  A.  — — — — — 

Whon  writing  to  Advortiaera  pleue  montion  T«  Wnnw  A m 


AND  MENTION 
WIRELESS  AGE 


608 


THE  WIRELESS  AGE 


May,  1917 


Complete  information  concerning  the  con- 
struction of  long  distance  apparatus  for  the 
reception  of  undamped  waves  appears  in  the 
book  “How  to  Conduct  a Radio  Club/’  the 
fourth  edition  of  which  is  now  on  the  press. 

* * * 

C.  H.,  Youngstown,  Pa. : 

The  increase  of  capacity  due  to  the  use  of 
shellac  on  tuning  coils  will  not  occasion  great 
energy  losses  in  the  average  amateur  tuner. 

The  curves  given  in  the  November,  1916,  is- 
sue of  The  Wireless  Age  will  enable  you  to 
calculate  the  wave-length  of  your  aerial  or 
other  aerials  near  this  dimension. 

* * * 

J.  Z.  N.  D.,  Port  Jefferson,  N.  Y. : 

It  is  not  to  be  wondered  at  that  you  have 
had  some  discussion  and  argument  concerning 
the  wave-length  of  your  aerial ; simply  know- 
ing the  length  of  the  flat  top  will  not  aid  in 
calculating  the  length  of  the  radiated  wave. 
The  connections  shown  in  your  flat  top  are 
considered  “freakish”  and  there  is  no  advant- 
age in  zigzagging  the  terminal-connections  in 
the  way  you  have  shown.  It  is  well  to  adopt 
the  usual  construction ; construct  your  receiv- 
ing aerial  of  three  or  four  wires  in  parallel, 
join  them  together  at  the  base  and  connect 
the  lead-in  directly  to  the  apparatus. 

* * * 

W.  J.  R.,  Dallas,  Tex. : 

The  lead-ins  of  your  flat  top  aerial  should 
have  conductivity  equal  to  the  wires  in  the 
flat  top.  It  makes  no  difference  whether  the 
primary  and  secondary  windings  are  wound  in 
the  same  or  opposite  directions. 

Regarding  the  taking  of  the  taps  from  the 
two  windings: 

If  the  primary  winding  is  on  the  left  hand 
and  the  secondary  winding  is  on  the  right,  the 
first  tap  should  be  taken  from  the  right  hand 
end  of  the  primary  winding  and  the  first  tap 
from  the  left  hand  end  of  the  secondary  wind- 
ing. This  permits  the  used  turns  to  be  placed 
in  direct  inductive  relation. 

Insulated  wire  will  do  as  well  for  a receiving 
aerial  as  bare  wire.  It  will  make  no  differ- 
ence in  the  strength  of  signals. 

* * . * 

P.  L.  B.,  New  Haven,  Conn.: 

The  diagram  of  connections  you  sent  in  is 
correct  and  there  is  no  reason  why  the  appa- 
ratus should  not  function  properly.  Try 
changing  the  connections  in  the  inductively 
coupled  transformer  employed  to  repeat  the 
oscillations  of  the  wing  circuit  back  to  the 
grid  circuit.  Your  diagram  of  connections  is 
quite  correct  throughout  and  is  the  best  we 
know  of  with  the  apparatus  you  have  at  hand. 
* * * 

A.  W.  H.  Oklahoma  City,  Okla. : 

The  apparatus  described  on  page  347  of  the 
February,  1917,  issue  of  The  Wireless  Age. 
connected  to  the  arial  you  describe  will  re- 
spond to  waves  inclusive  of  10,000  meters.  As 
you  suggest,  the  secondary  loading  coil  should 
be  wound  with  the  same  sized  wire  as  the 
secondary  winding. 


A diagram  of  connections  applicable  to  this 
apparatus  is  contained  in  the  book  “How  to 
Conduct  a Radio  Club,”  the  fourth  revised 
edition  of  which  is  now  on  the  press.  A gov- 
ernment call  list  of  radio  stations,  including 
the  United  States  amateur  stations,  can  be  ob- 
tained from  the  Government  Printing  Office, 
Washington,  D.  C.,  price  15c.  per  copy. 

* * * 

E.  S.,  South  Norwalk,  Conn.: 

If  you  .will  observe  carefully  how  the  lami- 
nations of  an  iron  core  transformer  are 
stacked  up,  you  will  have  no  difficulty  in 
understanding  the  Fourth  Prize  Article  in  the 
May,  1916,  issue  of  The  Wireless  Age.  The 
rectangular  core  when  completed  should  have 
legs  3 inches  square  and  the  laminations 
should  be  piled  up  in  the  manner  shown  until 
these  dimensions  are  obtained.  There  will 
then  be  sufficient  room  to  wind  both  the  pri- 
mary and  secondary  windings. 

* * * 

J.  E.  S.,  Parnases,  Pa. : 

Your  receiving  transformer  will  respond  to 
waves  up  to  7,000  meters  provided  a small 
variable  air  condenser  is  connected  in  shunt 
to  the  secondary  winding. 

A one  pint  leyden  jar  usually  has  sufficient 
capacity  for  a i-inch  spark  coil. 

The  wave-length  of  the  aerial  you  have  de- 
scribed can  be  determined  from  the  curves 
shown  in  the  November,  1916,  issue  of  The 
Wireless  Age. 

♦ * * 

L.  S.,  San  Diego,  Cal. : 

A solution  of  carbon  di-sulphide  is  gener- 
ally employed  to  clean  crystal  detectors.  % 

* * * 

G.  B.  D.,  Merrick,  L.  I.: 

Your  aerial,  220  feet  in  length,  has  a natural 
wave-length  of  approximately  320  meters, 
and  it  will  be  difficult  to  reduce  its  capacity 
sufficiently  to  radiate  a 200-meter  wave  by 
means  of  a series  condenser. 

If  this  aerial  were  changed  to  have  a flat 
top  length  of  no  feet  with  vertical  height  of 
75  feet  as  you  suggest,  the  natural  wave-length 
would  be  close  to  230  meters  and  a short  wave 
condenser  would  be  required  to  radiate  a 200- 
meter  wave.  However,  this  aerial  can  be  made . 
to  comply  with  the  law  by  attaching  the  lead- 
in  to  the  center:  the  natural  wave-length  will 
then  be  about  180  meters. 

• The  correct  condenser  capacity  for  a r-inch 
spark  coil  is  best  determined  bv  experiment. 
A number  of  plates  of  glass.  8 inches  by  8 
inches,  covered  with  foil,  6 inches  bv  6 inches, 
may  be  connected  in  parallel  and  different 
values  of  capacity  tried  out  until  the  best 
spark  discharge  is  obtained.  Generally  that 
capacity  which  will  give  a rather  short  dis- 
charge gap,  not  more  than  3/i6ths  of  an  inch 
between  blunt  electrodes,  will  give  the  best 
results. 

An  oscillation  transformer  is  not  necessary, 
but  is  required  by  government  law  in  order 
that  the  radiated  \javc  may  be  pure  and  sharp. 

A small  oscillation  transformer  suitable  for 


Digitized  by 


Google 


May,  1917 


THE  WIRELESS  AGE 


609 


TRADE- MARK 


Registered 

The  High  Cost  of  Listening  Overcome 
By  The  Lenzlte  Detector 

Supersensitive  and  won’t  jar  out.  If  your  dealer 
hasn’t  it  send  us  his  name.  Your  money  refunded 
if  not  satisfactory. 

THE  LENZ1TE  CRYSTAL  CORPORATION 

Pasadena,  Oalif. 


V2  ot  actual  size 

A Motor  and  a Rotor  for  $5.25 

We  have  built  5000  of  these  outfits,  Consisting 
of  a motor  that  will  operate  on  a.  c.  or  d.  c. 
5000  to  6000  r.  p.  m.  100  to  130  Volt. 

A Aluminum  rotor,  perfectly  balanced  machined 
and  insulated. 

Regular  price  of  these  outfits,  $8.50.  Motor  only 
$4.00. 

Introductory  offer  as  above  while  they  last.  Ro- 
tor only  $1.60. 

When  ordering  rotor  only  state  size  of  shaft. 

THE  FOSCO  CORPORATION 

1351  N.  Western  Ave.  CHICAGO,  ILL. 


heuu  money  order,  express  order  OT  ehoch  lor  $5.00  and 

we  will  send  you.  postage  prepaid,  one  of  our  Lenzlte 
wireless  detectors. 


fitaUMsi  IMf 

THE  LUZERNE  RUBBER  CO. 

Manufacturers  of  Fine  Quality 

HARD  RUBBER  GOODS 


TRENTON 


STANDARD  AND  SPECIAL 

Mala  0*aa  and  Fretary; 


NEW  JERSEY 


A.  J.  Cox  & Company 

WESTERN  REPRESENTATIVES 
It  South  Jsfciwsn  gtral  CHICAGO.  ILL. 


New  Undamped  Wave  Coupler  No.749 
Special  Introductory  Price  $18.00 

SS"  long,  10"  high  tad  V'  wide  over  all.  Os 
average  sized  Aerial,  tunes  to  16.000  motor*. 
Used  with  the  new  CHAMBERS  CIRCUIT,  will 
bring  in  signals  from  all  local  and  long-distanoe 
Undamped  Arc  Stations  without  tbs  use  of 
Loading  CoikL  or  Oectllatiim  Coils;  aa  they  are 
sometime*  called.  Loee  no  time  placing  your 
order  or  you  will  miee  a great  offer. 

CHAMBERS  CIRCUIT  it  entirely  now,  sad 
think  of  itl  No  extra  Coil*  to  pay  for,  sad 
price  of  Coupler  only  $1A.00. 

Write  for  descriptive  matter. 


F.  B.  CHAMBERS  A CO. 


S04C  Arch  St. 


Phila..  Pa. 


The  Xarooni  Trans-Atlantic  Wireless 
Telegraph  Station*  of  Amerlea, 
Canada,  England,  and  Italy  art 
equipped  with 

American  Transformers 

made  by  specialists  in  the  design  and 
sonstraotion  of  transformers  for  ex- 
tremely high  potentials  for  testing, 
osoao  generation,  wirelsas  work,  eto. 

American  Transformer  Co. 

NEWARK,  N.  J. 


Regenerative  Panel 


Receives  GERMANY  and  Long  Distant 
Amateurs  on  short  aerials.  Price  with 
double  bulb  $14.00,  without  bulb  $9.00. 
Send  2c  stamp  for  Bulletin  No.  108. 

RADIO  APPARATUS  COMPANY,  Inc. 
Parkway  Building  Philadelphia,  Pa. 


When  writing  to  Advertisers  please  mention  The  Wikkless  Age 
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spark  coils  is  fully  described  in  the  book 
“How  to  Conduct  a Radio  Club.” 

Buzzer  transmitters  have  often  been  em- 
ployed in  ship  work  for  communicating  at 
distances  of  thirty  or  forty  miles.  Such  dis- 
tances can  only  be  covered  when  a vacuum 
valve  amplifier  is  employed  at  the  receiving 
station.  Good  results  can  be  obtained  by  con- 
necting a small  fixed  condenser  of  about  .005 
microfarad  capacity  in  series  with  the  anten- 
na, the  terminals  of  this  condenser  in  turn 
being  shunted  across  the  contact  points  of  the 
vibrator.  The  buzzer  should  be  operated  from 
a six-bolt  storage  cell. 

You  should  be  able  to  make  these  connec- 
tions without  a diagram. 

* * * 

H.  B.,  Sheboygan,  Wis. : 

The  natural  wave-length  of  your  aerial  is 
about  125  meters.  According  to  our  calcula- 
tions, the  condenser  connected  to  your  thor- 
darson  transformer  has  capacity  of  .03  micro- 
farad which  is  three  times  the  size  it  should 
be  to  radiate  a 200-meter  wave.  A condenser 
of  .01  microfarad,  or  preferably  of  .008 
microfarad,  capacity  should  be  employed  for 
the  200-meter  wave. 

To  determine  the  exact  number  of  turns 
to  be  employed  in  the  primary  and  secondary 
windings  of  your  oscillation  transformer,  you 
should  construct  a wavemeter  after  the  design 
given  in  the  book  “How  to  Conduct  a Radio 
Club”  and  measure  accurately  the  wave-length 
of  either  circuit.  This  will  insure  maximum 
efficiency,  compliance  with  the  law  and  will 
eliminate  all  guess  work. 

* * * 

G.  E.  B.,  Lanesboro,  Minn.: 

According  to  our  calculations  the  natural 
wave-length  of  your  aerial,  which  has  a total 
length  of  1,200  feet,  is  approximately  750 
meters,  and  will  only  be  applicable  to  the  re- 
ception of  signals  from  long  wave  stations. 

* * * 

F.  S.  M.  C.  C.,  Mercer,  Pa.: 

So  far  as  we  are  aware  the  tikker  is  the 
simplest  device  for  making  undamped  oscilla- 
tions audible. 

Trans- Atlantic  stations  at  Tuckerton  and 
Sayville  use  some  form  of  the  oscillating 
vacuum  valve  circuit. 

* * * 

A.  L.  V.,  Cleveland,  Ohio,  inquires : 

Ques. — (1)  Where  can  I obtain  a complete 
description  of  the  Kolster  decremeter?  ' 

Ans. — (r)  A complete  description  of  this 
apparatus  was  given  in  the  Proceedings  of 
the  Institute  of  Engineers  and  also  in  Volume 
ti,  No.  235,  of  the  Bureau  of  Standard's  pub- 
lication (dated  August  15.  1914). 

Ques. — (2)  Is  it  absolutely  essential  to  em- 
ploy an  inductivelv-coupled  oscillation  trans- 
former in  connection  with  mv  armature  set 
Can  I obtain  good  distance  effect  by  using  a 
single  helix? 

Ans. — (2)  The  direct  coupled  helix  will  give 
as  good  results  as  the  inductively  coupled 
transformer,  the  only  advantage  of  the  latter 
being  that  the  coupling  can  be  very  simply 


regulated  by  drawing  the  two  windings  apart. 
In  order  to  radiate  a pure  wave  with  a direct 
coupled  helix,  you  must  provide  three  contact 
clips,  one  being  connected  to  the  antenna,  the 
second  to  the  earth  connection  and  the  third, 
to  the  spark  gap  circuit.  In  this  way  the  used 
turns  of  the  antenna  circuit  can  be  placed  at 
a distance  from  the  used  turns  of  the  primary 
circuit  which  will  reduce  the  coupling  and' 
therefore  the  damping  of  the  radiated  wave. 

Ques. — (3)  Where  can  I obtain  a complete 
description  covering  the  construction  of  the 
plates  for  a quenched  gap? 

Ans. — (3)  This  is  fully  covered  in  the 
fourth  edition  of  the  book  “How  to  Conduct 
a Radio  Club.” 

Ques. — (4)  Will  the  qpenched  gap  give 
good  results  on  60-cycle  alternator  current? 

Ans. — (4)  It  will  not  give  the  high  spark 
note  obtainable  from  500  cycle  current,  but 
in  all  other  respects  (if  properly  designed) 
will  increase  the  efficiency. 

♦ * * 

G.  W.,  Brandon,  Wis.: 

The  two  tuning  coils  you  describe  will  not 
respond  to  waves  of  1,700  meters  unless  they 
are  connected  in  series,  one  being  used  as  a 
loading  coil  and  the  other  as  a direct  coupled 
oscillation  transformer.  If  it  is  to  be  used 
with  the  linking  circuit  described  in  the  book 
“How  to  Conduct  a Radio  Club”  it  would  be 
advisable  to  wind  the  coil  which  is  to  act  as 
the  secondary  winding  with  No.  28  S.  S.  C. 
wire.  The  primary  coil  should  be  wound  with 
No.  24  S.  S.  C.  wire. 

* * * 

A.  A.  Laurium,  Mich. : 

Either  the  electrolytic  rectifier  or  the  mer- 
cury vapor  rectifier  could  be  employed  in  con- 
nection with  the  smoothing  out  condenser 
to  operate  your  small  arc.  The  mercury  rec- 
tifier would  probably  give  the  best  results. 
More  specific  information  concerning  the  ef- 
ficiency of  these  rectifiers  can  be  obtained 
from  the  General  Electric  Company  at  Sche- 
nectady, N.  Y.,  or  from  its  New  York  City 
office. 

* * * 

A.  O.  Ames,  Iowa: 

We  have  no  data  on  the  composition  of  the 
glass  used  in  the  Leyden  jar  manufactured 
by  a German  wireless  telegraph  company.  We 
understand  that  the  capacity  of  their  large 
sized  condenser  is  .T  microfarad. 

Complete  information  concerning  the  vari- 
ous types  of  arc  systems  appears  in  the  series 
of  articles  on  “Radio  Telephony”  running 
serially  in  this  magazine. 

* * * 

R.  W.  E.,  Independence,  Canada: 

The  book  “How  to  Conduct  a Radio  Club” 
explains  the  construction  of  the  iron  core 
auto  transformer  emploved  in  the  Armstrong 
regenerative  circuit.  We  do  not  know  which 
of  the  amplifying  circuits  in  question  is  re- 
ferred to,  but  if  the  transformer  be  employed 
for  transferring  the  signals  from  one  vacuum 
valve  bulb  to  another,  one  of  this  type  may 
be  purchased  from  the  Manhattan  Electrical 
Supply  Company,  New  York  City. 
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SHORT  WAVE  REGENERATIVE 
RECEIVER  $32.50 

This  short  wave  regenerative  receiver  is  recommended  for  long  dis- 
tance relay  work  on  wave  lengths  approximating  180  to  460  meters*  It  is 
possible,  however,  to  receive  wave  lengths  up  to  nearly  1,000  meters 
sufficiently  with  reduced  amplification. 

The  circuit  used  is  the  Armstrong  regenerative  type  with  constants 
accurately  calculated  for  the  wave  lengths  referred  to  above  when 
employed  in  conjunction  with  any  of  the  audion  detectors  described 
in  our  Manual  of  Wireless  Telegraphy. 

With  this  set  it  is  possible  to  receive  undamped  and  damped  waves. 

A blue  print  of  connections  with  detailed  instructio  ns  for  setting  up  and  operating  this  receiver  is  sup- 
plied  with  each  instrument.  Both  tube  and  round  type  audion  detectors  can  be  used  successfully  with  n. 
Our  848  Pago  Pocket  Catalog  V 88  on  request. 

Manual  of  Wireless  Telegraphy  V 9,  180  Pages,  10  oeats. 

MANHATTAN  ELECTRICAL  SUPPLY  CO.,  Inc. 

17  P«rk  PUcc.  NEW  YORK  1 14  S.  5th  kr*..  CHICAGO  1106  Pin.  Str^t,  ST.  LOUIS  604  Miafe.  Str^t.  SAN  FRANCISCO 


P 


ATENTS 


r WRITE  FOR  HOW  TO  OBTAIN  A PATENT, 

list  of  Patent  Buyers,  and  Inventions  Wanted. 
$1,000,000  in  prizes  offered  for  inventions.  Send 
Sketch  for  free  opinion  as  to  pat- 
entability. Our  Four  Books  sent  FIJI?!? 
free.  Patents  advertised  Free.  We  assist  I\£j£j 
inventors  to  sell  their  inventions. 

VICTOR  J.  EVANS  & CO.,  708  Ninth,  Washington,  D.C. 


BIGLOW  QUALITY  STANDS  FOR 

Wasteful  jjrintmg 

L.H.  Biglow  a Company  62br«wyorket 


catmjoo  10 . 

TheWiHum  B.  Duck  Co. 

AfIYTHl*a 


DUCK’S 


No.  11  Electrical  and 
Wireless  Catalog 

Mailed  on  receipt  of  8c.  in  stamps  or 

coinwhichmay  bedeductedon  first  dollar 
purchase.  Great  cost  of  catalog  and  low 
prices  prohibit  distribution  otherwise. 
What  This  Big  Catalog  Contains : 
160  pp.  Wireless  Apparatus:  10  pp.  Raw  Mate- 
rial: 5 pp.  Transformers;  8 pp.  Storage  Bat- 
teries: 15  pp.  Telegraph  Iimt*.;  42  pp.  Motors  and  Dynamos:  10  pp. 
Miniature  Lamps:  8 pp.  Flashlights:  A pp.  Massage  Vibrators:  10 
pp.  Miniature  Railways:  5 pp.  Lighting  Plants;  10  pp.  Ammeters 
and  Voltmeter*:  25  pp.  Electrical  and  Mechanical  Books:  12  pp. 
Telephone  Equipment;  10  pp.  Auto  Accessories;  13  pp.  V'ctrola*.  on 
Easy  Payment  Purchase  Plan:  30  pp.  General  Electrical  Supplies. 

THE  WILLIAM  B.  DUCK  CO.,  226-230  Superior  St.,  TOLEDO,  OHIO 


THE  FOLLOWING  WIRELE88  APPARATUS  FROM 
THE  STATION  OF  IZZ  IS  FOR  SALE: 

3 K W Type  E Clapp  Eaithaa  transformer  In  per-  _ 
feet  eenditlen  •:••••. 

1 K W High  Vettape  Therdarwu  (eld  style)  trans-  _ 

former  IS- 

2 seta  Hottzor  Cabot  phenes,  8000  ohms.  In  toed 

eenditlen.  oaoh  8. 

I Brand  new  Variable  Cendeneer  aluminum  plates, 
oost  $3  2-8° 


Subjeot  to  prior  sale. 
DAVID  L.  MOORE, 


Farmlnaton,  Ceaa. 


Talaphmnm  Bryant  $4TT 


Electrical  Industries  Mfg.  Co. 


328  Wait  41st  St. 


Naw  York 


HABIRSHAW 

“Proven  by  the  test  of  time” 

Insulated  Wire 

Its  world-wide  use  in  every  branch  of 
industry  recommends  it  for  wireless  work 
wherever  insulated  conductors  are  used. 

14  B ft  S Duplex— 10  B ft  S Lend 
Covered.  Aerial — Underground — Submarine. 

For  particulars,  write 

THE  HABIRSHAW  ELECTRIC  CARLE  CO.  IK. 

io  E.  43d  St  New  York 


Snper-Srasitive  Mierepheie  Oily  Si 

This  instrument  is  offered  at  an  extremely 
low  price.  It  Is  excellent  for  building  your 
own  radio  amplifier.  Can  also  bo  bom  M 
many  experiments  where  a sensitive  micro- 
phone is  required. 


Detectagraph  $12 

• This  detecting  instrument  of  marvelous  sen- 
sitivity can  be  used  for,  detecting,  secret 
conversations.  Outfit  oonaists  of  Sensitive 
Transmitter,  25 -ft.  Black  Oord,  RecMver, 
Headband.  Case  and  Battery. 


Send  for  One  To-day  aid  Ceuvluee  Yeu reelf 

MICROPHO-DETECTOR  COMPANY,  121-4  Nsssm  Stnst,  Nsw  Y«k 

Makars  of  Bupor-Sanaltlva  Mlcraphona  Apporatus 


Whom  writing  to  AiiwarMooro  0I0000  womtiom  Tn 
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What  D’ye  KNOW?” 

Today  it’s  a battle  of  wits— and  brains  win.  Mus- 
cle and  brawn  don’t  count  so  much  as  they  used  to. 
The  great  question  now  is  " What  do  you  Know?  ” 
It  draws  the  line  between  failure  and  success. 

What  do  you  know?  Have  you  special  ability? 
Could  you  “make  good”  in  a bis  job  right  now? 

For  25  years  the  International  Correspondence 
Schools  have  been  training  men  for  better  work  and 
bigger  salaries.  They  can  train  YOU,  no  matter 
where  you  live,  what  hours  you  work,  or  how  little 
your  education.  Mark  and  mail  the  coupon  and 
find  out — it  won’t  obligate  you  in  the  least. 


INTERNATIONAL  CORRESPONDENCE 

Explain  fully  about  your 


Electrical  Engineering 

ADVERTISING 

Mechanical  Engineering 

Saleamanshlp 

Mechanical  Drafting 

Commercial  Law 

Civil  Engineering 

Bookkeeping 

Stationary  Engineering 

Stenography 

Mining  Engineering 

Civil  Service 

Architecture 

Ry.  Mall  Service 

Architectural  Drafting 

z 

AUTOMOBILES 

z 

SCHOOLS,  Box  6013,  Scranton,  Pa. 

Course  In  the  subject  marked  Xi 

CHEMISTRY 
Illustrating 
Forming 
Poultry 
French 


Name . 


Address. 


In  War  or  Peace 

In  Army  and  Navy,  for  merchant  vessel 
or  shore  station,  trained  Radio  and  Elec- 
trical men  will  continue  to  be  in  great  de- 
mand. Beginners  and  amateurs  can  now 
be  accepted  for  training  for  First  Grade 
Commercial  License.  Reduced  tuition  fee 
$5.00  per  month  to  Y.  M.  C.  A.  Members. 
Instruction  supervised  by  the  Instructing 
Engineer  of  the  Marconi  Company. 

Write  immediately  for  information  about 
temporary  day  employment,  etc. 

Eastern  District  Y.M.C.A.  M,rVRookLYN.  n*y‘w*t’ 


RADIO  PREPAREDNESS 

fYUR  Army  and  Navy  are  in  urgent  need  of 
competent  Radio  Men.  Have  you  thought  of 
offering  your  services  in  this  capacity? 

We  have  trained  hundreds  of  competent  oper- 
ators. Why  not  You?  Our  day  or  evening 
courses  embracing  Electricity  of  Radio,  Code 
Practice,  Radio  Engineering  Laboratory  Work  and 
Traffic,  will  prepare  you  to  secure  a Gov’t  First 
Class  Commercial  Radio  License. 

Loam  under  a U.  S.  Government  Inspector . 
Modemly  Equipped  Laboratory . Expert  J 
Instruction.  Lowest  Tuition- -Dormitories \ . 
— Employment  Bureau . 

Send  for  Catalogue 

Y.  M.  C.  A.  RADIOaSCHOOL 

167  East  86th  St.  New  York,  V.  Y. 


Thi^Effident  Tunerl 
Only  $8.00 

“Your  Tuners  are  very 
selective  and  efficient 
and  highly  praised  by 
the  members  of  the  Au- 
burn Y.  M.  C.  A.  Radio 
Club.  Robert  Eccles,-  Sec. 
__  & Treas.”  Send  2-cent 

stamp  for  bulletins. 

COLBY1  B TELEGRAPH  SCHOOL,  AUBURN,  N.  Y 


tnen  with  training  are  tl> 
ways  In  demand.  Having 
trained  oi 


ELECTRICAL 

to  the peat » years  to  the  fundamentals'^  Applied  Electricity,  The 
•Mss  Eleetrloel  Seheel.  with  Its  well-equipped  shops  and  labora- 
torlea,  la  peculiarly  well  qualified  to  give  a seed— ed  msmres  to 

“ ENGINEERING 


including  Mathematics,  Steam  and  Oas  En- 
tones.  Mechanical  Drawing-Shop  Work,  and 
Theoretical  and  PracttcaTHectrMty,  to  all 
branches.  Student  s actually  construct  dyna- 
mos. Install  wiring  and  teat  efficiency  of 
electrical  machinery.  Course, with  diploma, 
complete 

IN  ONE  YEAR 


For  practical  young  men  with  limited  time.  25th  year  opens  Sept. 
26th.  Catalocue  on  request.  135  Takocna  Are..  Washington,  D.  C. 


THE  WORLD  IS  OPEN 

to  the  WIRELESS  man.  Travel,  good  positions,  rapid 
promotions,  attractive  salaries  are  waiting  for  our  li- 
censed operators.  Full  course  6 months.  Only  Radio 
School  In  New  England.  Fine  equipment  Officially 
endorsed  by  U.  8.  Government  and  Marconi  Co.  Easy 
payments  if  desired;  day  and  evening  classes. 

Send  stamp  for  prospectus. 

EASTERN  RADIO  INSTITUTE,  ZSTm' 

Utt  . 

— "■a* — 


" THERE’S  MONEY  IN  IT”  

^LEARN  TELEGRAPHY^: 

MORSE  AND  WIRELESS" 


TEACH  YOURSELF 

, — ~ to  half  usual  time,  at  trifling  coat,  with  the  wonderful  Automatic  Transmitter  THE  OMNIGRAPH. 
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The  Declaration  of  War 


npHE  radio  spark  flashing  through  the  ether  has  long  since  become  recog- 
* nized  an  inseparable  corollary  to  all  epochal  events.  That  this  highest  of 
scientific  arts  should  be  the  forerunner  of  a mighty  nation  going  to  war  in  the 
modern  way  was,  therefore,  to  be  expected,  but  the  incidents  of  its  employ- 
ment have  been  found  worthy  of  record  for  their  dramatic  elements  alone. 

It  was  in  the  afternoon  of  April  6th  that  war  was  declared.  A few  min- 
utes after  noon  of  that  day  the  joint  resolution  of  the  House  and  Senate  was 
signed  by  the  Vice-President  and  but  one  formality  remained  to  make  the 
United  States  an  ally  of  the  Entente  iji  the  world  war  of  democracy  against 
autocracy.  The  document  awaited  President  Wilson’s  signature,  only  two 
minutes;  precisely  at  1 :13  his  pen  scratched  across  the  parchment.  Instantly, 
Lieut.  Commander  Byron  McCandless  at  the  window  signaled  across  the 
street  to  the  Navy  Department,  and  while  the  ink  was  still  wet  on  the  historic 
war  resolution  orders  were  being  flashed  by  wireless  to  the  ships  at  sea ; at  the 
same  moment  all  the  countries  of  the  earth  were  notified  of  this  government’s 
action. 

Thus  between  ticks  of  a watch  Uncle  Sam’s  widely  distributed  fighting 
units  were  consolidated  in  purpose  ayd  the  silent  machinery  of  defense  set 
in  motion. 

The  wartime  employment  of  this  humanitarian  agency  has  been  many 
times  described  in  these  pages,  but  never,  it  seems,  with  the  force  that  this 
incident  brings  home,  both  in  portent  of  message  and  the  feeling  that  it  is 
our  American  voice — yours  and  mine — that  spoke  in  the  ether-waved  message. 


Making  Ready  for  the  Call  to  the  Colors 


npHE  mistaken  idea  which  seems  to  be  held  in  foreign  quarters  that 
* America’s  young  manhood  will  reluctantly  respond  to  the  call  to  the 
colors  is  due  for  an  immediate  upset.  It  is  a national  characteristic  to  wait 
for  the  "something  doing”  period  before  stirring  to  action,  but  once  we 
know  that  it  is  our  duty  to  enlist,  the  citizen  training  army  will  be  enrolled 
almost  literally  overnight.  As  a matter  of  fact,  men  of  military  age  are  not 
shying  at  the  draft;  they  merely  want  some  assurance  of  active  service — 
now  that  they  have  it,  business  careers  and  education  will  be  instantly  inter- 
rupted to  serve  the  nation.  The  response  in  advance  of  the  draft  definitely 
supports  this  statement.  Communications  from  readers  of  this  magazine 
requesting  enrollment  have  been  gratifyingly  numerous  and  men  with  ex- 
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ceptionally  valuable  qualifications  for  the  navy  and  the  army  signal  corps 
have  offered  their  services  without  restriction,  even  when  they  had  one  or 
more  dependents  to  consider.  The  enrollment  for  the  Officers’  Reserve 
Corps  camps  far  exceeded  the  number  to  be  accommodated. 

Much  still  remains  to  be  accomplished,  however.  There  is  a growing 
conviction  that  the  United  States,  once  embarked  on  its  mission  of  placing 
an  army  in  the  field,  will  turn  to  careful  consideration  of  a permanent  policy 
of  adequate  defense  of  the  wide  territory  we  occupy.  More  men  will  be 
needed,  both  for  the  duration  of  the  war  and  the  permanent  reserve^  Skilled 
electrical  signalmen  will  be  greatly  in  demand. 

Thousands  of  articles  have  been  printed  on  the  vulnerability  of  our 
coasts  to  invasion.  The  average  reader  knows  now  that  once  a European 
enemy  got  past  the  American  fleet  he  could  easily  land  an  army  anywhere 
at  one  of  the  116  places  along  our  northeastern  coast  and  establish  a base  of 
strategical  importance.  And  this  is  the  fact.  To  illustrate  its  feasibility  wc 
have  only  to  consider  that  the  British  landed  120,000  men  on  the  Gallipoli 
Peninsula,  in  spite  of  the  waters  being  heavily  mined  and  the  peninsula 
surrounded  by  hostile  submarines. 

While  sensational  disclosures  of  our  weakness  before  an  invading  force 
have  been  liberally  sown,  little  has  been  said  of  our  plans  for  defense.  Pos- 
sibly many  believe  that  such  plans  do  not  exist.  But  they  do;  and  they 
are  the  result  of  very  careful  study  by  the  General  Staff  over  a period  of 
eleven  years.  A special  board  has  since  been  constantly  engaged  in  revising 
from  European  experience  the  defensive  plans  for  coast  fortifications  and 
directions  for  the  mobile  army  to  prevent  an  enemy  seizing  any  permanent 
base  on  our  coast.  An  outline  of  the  use  of  the  “service  of  information” — or 
the  army  signal  corps — is  given  in  the  new  book  “Military  Signal  Corps 
Manual,”  prepared  especially  for  amateur  wireless  men,  and  the  principles 
of  communication  with  mobile  troops  will  be  given  in  the  Signal  Officers' 
Training  Course,  which  begins  in  this  issue  of  the  magazine. 

For  the  communication  service  of  an  army  of  2,000,000  men,  as  now  pro- 
posed, the  signal  corps  ranks  would  require  every  single  qualified  wireless 
amateur  in  the  country.  This  is  the  time  to  prepare. 

Excellent  training  courses  have  been  instituted  by  colleges  and  univer- 
sities for  the  months  of  May  and  June.  A typical  course  is  that  of  Columbia 
University,  where  through  intensive  study  of  field  service  students  may  learn 
the  elements  of  signal  corps  duties.  This  course  occupies  a period  of  class- 
room study  of  seven  weeks,  the  tuition  fees  being  $54  to  $60.  This  is  an 
excellent  way  to  grasp  the  fundamentals  of  military  service,  and  it  is  cordially 
recommended.  For  those,  however,  who  cannot  overcome  the  handicap  of 
home  location  or  restricted  finances,  the  same  subjects  may  be  mastered 
by  close  study  of  the  self-training  courses  to  be  published  in  forthcoming 
issues  of  this  magazine.  Any  carefully  prepared  military  course  is  valuable ; 
the  principal  thing  is  to  get  started  now,  to  be  prepared  for  any  eventuality. 


The  Possibility  of  Utilizing  Amateur  Stations 


TT  seems  almost  incredible  that  some  owners  of  amateur  wireless  stations 
A in  New  York  delayed  dismantling  their  sets  for  several  days  after  the  issu- 
ance of  Secretary  Daniel's  order.  The  reason  given  in  eighteen  reported 
cases  was  that  they  didn't  consider  it  necessary,  as  their  equipment  was  not 
in  working  order.  Of  course  the  so-called  reason  was  not  heeded ; it  should 
never  have  been  given,  in  fact,  and  these  dozen  and  a half  addle-pated 
amateurs  may  feel  that  the  mere  fact  of  raising  the  question  has  put  them 
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outside  the  ranks  of  the  loyal  Americans  who  hastened  to  comply  with  the 
regulation  when  war  was  declared.  As  an  indication  of  the  co-operative 
spirit  shown,  the  Police  Commissioner  of  New  York  reported  that  in  that 
city  alone  1,010  amateur  plants  in  operation  closed  down  immediately. 

It  is  quite  a hardship  for  amateurs  to  be  silenced,  but  it  must  be  remem- 
bered that  the  nation  is  at  war  and  there  are  many  problems  for  the  Navy 
to  solve  unhampered.  Wireless  is  but  a small  part  of  the  work  under  its 
supervision  and  it  is  quite  in  order  for  every  citizen  to  stand  by  the  Govern- 
ment loyally  as  the  military  establishment  prepares  for  action.  The  day 
is  not  fir  distant  when  the  invaluable  assistance  to  be  rendered  by  amateurs 
will  be  recognized.  But  it  is  not  now  a propitious  moment  to  direct  atten- 
tion to  this  defense  auxiliary.  All  amateurs  must  be  patient  for  months  to 
come;  study  hard  and  await  the  time  when,  with  greater  problems  out  of 
the  way,  the  Government  will  seek  amateur  assistance  in  accordance  with  a 
definite  schedule. 

Those  who  thoughtlessly  disobey  the  closing-down  edict  should  be  im- 
mediately reported  by  their  amateur  acquaintances.  Amateur  experimenting 
is  here  to  stay,  and  every  serious  devotee  of  the  art  should  feel  it  a point 
of  honor  to  see  that  all  observe  the  order  absolutely. 


Hostile  Communication  on  Short  Wave-Lengths 

F great  interest  to  the  public  was  the  recent  statement  of  Lord  North- 
^ cliffe  that  censorship,  no  matter  how  well  planned,  is  relatively  in- 
efficient. “Some  time  ago,”  said  this  famous  British  journalist,  “Marconi 
told  me  that  he  would  undertake  to  erect  a wireless  plant  that  would  demand 
some  months  effort  on  the  part  of  our  Government  to  locate,  and.  that  before 
it  had  been  located  he  would  be  able  to  erect  another  at  some  other  place 
in  England.” 

We  in  the  wireless  field  know  that  this  is  entirely  possible;  and  that  it 
may  now  be  done  by  enemy  agents  in  this  country  is  not  beyond  belief.  Short 
distances  could  be  worked — say  in  communication  with  submarines  off  our 
coast — on  wave  lengths  that  are  not  audible  to  the  Navy  stations  in  com- 
mission. No  doubt  the  Government  has  considered  this  possibility  and  in 
due  time  will  arrange  a wireless  espionage  system,  utilizing  amateurs.  A 
definite  plan  for  this  auxiliary  can  be  made  up  only  by  appointment  of  a 
representative  board,  and  it  is  obviously  useless  to  attempt  its  consideration 
until  more  vital  naval  questions  have  been  disposed  of.  Individual  efforts 
of  amateurs  to  bring  about  measures  of  this  kind  will  end  in  nothing;  the 
cue  is  now  to  await  the  developments  patiently,  obey  the  law  rigidly  and 
prepare  for  eventual  service  by  study  of  the  advances  in  the  art. 

Meanwhile,  all  changes  in  the  laws  regulating  wireless  operation  should 
be  resisted.  The  present  statutes  have  proven  their  efficiency;  nothing  can 
he  gained  by  changes  and  considerable  damage  can  be  done.  Amateurs  have 
considerable  unoccupied  time  on  their  hands  now;  each  worker  in  the  field 
should  make  it  his  duty  to  write  regularly  to  Congressmen  and  Senators, 
stating  clearly  that  the  present  law  should  remain  as  it  stands. 


The  Father  of  Wireless  Speaks 


A MBASSADOR  PAGE  has  made  public  a communication  from  Mr.  Mar- 
coni  which  in  its  warmth  of  expression  seems  a personal  message  to 
each  individual  wireless  worker  in  this  country.  In  his  letter  Mr.  Marconi 
said : 
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“The  sincere  admiration  and  affection  I have  always  felt  for  your  great 
nation  and  the  encouragement  and  hospitality  invariably  ungrudgingly  ex- 
tended to  me  by  Americans,  in  carrying  out  my  wireless  work,  render  more 
intense  the  satisfaction  which  I feel,  in  common  with  my  countrymen,  at 
American  participation  in  the  great  war,  which  we  are  fighting  for  the  free- 
dom of  civilization. 

“Having  had  the  good  fortune  to  work  for  years  in  your  country  and 
the  opportunity  of  appreciating  your  democratic  institutions,  I rejoice  at  the 
knowledge  that  you  now  have  become  our  ally,  not  only  because  it  is  the 
most  eloquent  confirmation  of  the  justice  of  our  cause  and  because  it  affords 
us  most  valuable  material  assistance,  but  also  because  it  enables  Americans 
and  Italians  to  understand  and  appreciate  each  other  much  better. 

“No  political  antagonism  can  exist  between  America  and  Italy.  Both 
fought  for  freedom  and  are  now  fighting  together  for  a common  cause — the 
liberty  of  the  world." 

Real  Benefactors  and  Alleged  Inventors 

D Y contrast  the  issues  of  the  universe  are  determined.  fhe  noble  spirit  of 
^ the  inventor  of  wireless  has  been  so  often  disclosed  in  his  words  and 
actions  that  he  has  long  been  recognized  the  world  over  as  a man  of  wonder- 
ful humanitarian  instincts ; by  the  same  token,  other  men  who  have  pursued 
wireless  as  an  avocation  have  been  disclosed  both  as  charlatans  and  pro- 
moters of  sharp  business  practice.  Once  in  a while  these  latter  come  a 
cropper.  The  most  recent  instance  of  this  kind  concerns  the  career  of  a 
former  amateur  who  secured  considerable  newspaper  notoriety  some  five 
years  back  as  a supposed  shining  light  in  amateur  work  and  then  threw  dis- 
credit upon  the  whole  field  by  being  haled  into  court,  shortly  after  the  passing 
of  the  Radio  Act,  for  operating  a powerful  'phone  station  without  a license. 
Now  it  appears  that  last  December,  this  one-time  amateur,  Elman  B.  Myers, 
while  in  the  employ  of  the  de  Forest  Company,  burglarized  the  Belmar 
station.  He  was  indicted  for  breaking  and  entering  and  larceny  and  placed 
under  arrest  on  April  25th.  “The  evident  purpose  of  the  burglar  in  entering 
the  station,"  says  the  attorney’s  statement,  “was  to  steal  certain  valuable 
patented  articles  and  records  of  the  Marconi  Company  and  turn  them  over 
to  the  de  Forest  Company."  Myers  has  been  held  without  bail  pending  his 
extradition  to  the  State  of  New  Jersey  for  trial. 

The  incident  speaks  for  itself.  It  is  under  such  moral  handicaps  that 
the  wireless  art  has  labored  since  its  inception.  It  is  to  be  hoped  that  this 
is  the  last  instance  of  the  kind  which  will  have  to  be  recorded  in  a field 
mainly  composed  of  thousands  of  genuinely  earnest  and  sincere  workers. 

The  Award  of  the  Honor  Medal,  I.  R.  E. 

A N item  of  genuine  interest  which  we  are  able  to  announce  exclusively  in 
**  these  columns,  is  the  first  award  of  the  medal  of  honor  of  the  Institute  of 
Radio  Engineers.  It  is  to  be  presented  to  Edwin  H.  Armstrong  in  recognition 
of  the  valuable  contribution  to  the  art  represented  in  his  work  in  connection 
with  receiving  apparatus.  This  testimonial  to  the  efficiency  of  the  now  familiar 
Armstrong  circuit  will  be  a popular  one,  and  should  prove  a great  incentive  to 
amateur  experimenting  since  Mr.  Armstrong’s  regenerative  circuit  was  evolved 
in  his  amateur  days. 

— The  Editor. 
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Signal  Officers’  Training  Course 

A Wartime  Instruction  Series  for  Advanced 
Amateurs  Preparing  for  U.  S.  Army  Service 

By  MAJOR  J.  ANDREW  WHITE 

Chief  Signal  Officer  Junior  American  Guard 


AS  editor  of  this  magazine  and  act- 
ing president  of  the  National 
Amateur  Wireless  Association  during 
Mr.  Marconi’s  absence  at  the  front,  I 
have  had  for  the  several  years  of  the 
war  a chance  for  observation  of  the 
American  wireless  field  that  has  been 
of  incalculable  value  in  estimating 
our  radio  needs  and  resources.  It  has 
been  my  great  privilege  to  sound  the 
first  note  of  preparedness  warning  in 
these  pages  and  to  observe  with  in- 
creasing gratification  the  spreading  of 
the  get-ready  gospel  through  other 
technical  journals.  Fortunately,  this 
preliminary  work  was  thoroughly 
done ; there  is  no  longer  any  anti- 
military apathy  to  overcome  and  with 
the  draft  legislation  enacted  the  busi- 
ness of  training  an  army  for  service 
abroad  will  go  through  without  any 
serious  hitch,  and  certainly  no  opposi- 
tion worthy  of  consideration. 

We  now,  therefore,  face  a condition, 
not  a supposition.  The  time  has  come 


for  active  participation  in  warfare  by 
the  readers  of  The  Wireless  Age. 
Some  will  be  called  to  the  colors  at 
once.  Others  beyond  military  age 
will  loyally,  and,  perhaps,  impatiently, 
await  their  turn  on  a second  call.  And 
a great  many  will  now  begin  to  pre- 
pare themselves  for  the  service  for 
which  they  will  be  eligible  with  a few 
months  added  to  their  ages. 

To  all  genuine  Americans  whose 
love  for  country  means  desire  for  ser- 
vice this  series  is  dedicated.  Much  of 
the  outline  instruction  embraced  in 
these  articles  has  already  been  impart- 
ed first  hand  to  enrolled  members  of 
the  Junior  American  Guard,  sponsored 
by  the  N.  A.  W.  A.  and  actively  en- 
gaged in  its  work  of  military  instruc- 
tion for  nearly  two  years.  It  is  grati- 
fying to  state  that  a number  of  young 
men  who  embraced  the  opportunities 
of  cadet  soldiering  when  it  was  first 
offered  through  this  means  have  now 
qualified  as  soldiers  in  the  regular 
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army  and  the  militia.  Some  saw  ser- 
vice on  the  Mexican  border  last  sum- 
mer and  others  have  been  cordially 
welcomed  into  the  regular  establish- 
ment for  this  war.  The  response  to 
the  appeal  has  been  generous  in 
twenty-one  states;  it  is  now  hoped 
that  wireless  amateurs  in  every  state 
— and  COUNTY — in  the  Union  will 
organize  for  Signal  Corps  instruction. 
In  clubs  where  activities  have  been 
checked  by  silencing  of  apparatus, 
most  important  work  may  be  carried 
on  through  military  instruction.  There 
may  be  a war  behind  this  one ; perhaps 
a war  of  invasion ; preparation  for 
. maintaining  military  communication 
over  the  enormous  territory  of  the 
United  States  cannot  be  begun  too 
soon.  Older  men  may  “do  their  bit” 
by  supervising  the  instruction ; young- 
er men  may  prepare  for  an  eventual 
call  to  the  colors ; and  it  is  hoped  that 
those  who  go  now  into  training  may 
find  some  principles  of  value  in  this 
series  for  study  in  odd  hours  while  in 
camp. 

* * * * * * 

To  properly  introduce  an  instruc- 
tional series  created  by  a condition, 
the  inspirational  factor  must  be  stated. 
Briefly,  it  is  this:  Nearly  every  young 
man  who  has  looked  to  military  ser- 
vice— and  hundreds  have  spoken  to 


me  personally  on  this  subject — feels 
he  is  entitled  to  go  to  war  as  an  officer. 

It  is  a natural  ambition.  But  the 
qualifications  for  leadership  in  the 
signal  corps  are  not  solely  a superficial 
knowledge  of  electric  phenomena  and 
ability  to  inspire  respect,  as  many  im- 
agine. Definite  military  knowledge — 
and  a considerable  amount  of  it — is 
absolutely  essential  with  a signal  offi- 
cer. Most  of  my  well-intentioned 
friends  have  believed  that  this  could 
be  acquired  in  a few  weeks  or  months. 
They  have  realized  the  enormity  of 
their  task,  however,  once  they  have 
been  given  the  outline  of  the  soldier- 
ing requirements. 

This  outline  is  all  that  I purpose 
giving  in  the  pages  ol  The  Wireless 
Age.  The  detailed  information  has 
been  given  in  the  book  “Military  Sig- 
nal Corps  Manual,”  which  I have  had 
the  honor  to  compile  with  the  invalu- 
able assistance  of  Brigadier  General 
George  O.  Squier,  chief  Signal  officer 
of  the  Army,  a vice-president  of  the 
N.  A.  W.  A.  and  a soldier-scientist 
without  a peer  in  the  world.  This 
book  is  now  available  and  will  be 
found  particularly  valuable  to  ama- 
teurs, I believe,  because  it  has  been 
specifically  written  for  the  citizen- 
soldier. 

In  considering  signal  corps  units  or- 


Ar rival  of  staff  at  City  Hall , New  York , at  the  head  of  a column  of  2000  members  of  the 
Junior  American  Guard , reviewed  by  General  Dyer  on  April  21  st 
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ganized  in  radio  clubs,  organizers 
must  face  a condition  to  which  my  at- 
tention has  been  drawn.  There  is  a 
tendency  among  members  to  consider 
their  knowledge  of  radio  complete 
after  attendance  at  a baker’s  dozen 
meetings.  In  signal  corps  of  any 
cadet  efficiency  whatever,  this  view- 
point is  ridiculous.  Experience  has 
proven  that  it  requires  about  three 
years’  instruction  to  make  a non-com- 
missioned signalman  and  double  that 
time  to  qualify  a soldier  for  a lieuten- 
ancy in  signal  corps.  In  consequence, 
the  club  that  takes  up  military  work 
seriously  has  embraced  a subject  of 
lasting  interest.  To  promote  the  in- 
terest in  instruction  requires  merely 
that  the  leader  rule  with  firm  dis- 
cipline according  to  regulations,  and 
conduct,  in  addition  tq  the  weekly 
drill,  a school  for  privates  seeking  pro- 
motion. This  latter  instruction  should 
be  given  at  least  once  a week  and  100 
per  cent  attendance  required  of  those 
who  volunteer  for  the  extra  study. 
*****  ^* 

The  U.  S.  Army  requirements  for 
men  seeking  promotion  to  the  non- 
commissioned grade  of  master  signal 
electrician  may  be  used  as  a basis  of 
estimate  for  the  knowledge  required 
cf  signalmen.  Master  signal  electric- 
ians, it  must  be  understood,  are  rated 
below  second  lieutenants,  the  M.  S. 
E.’s  grade  being  about  equal  to  a 
quartermaster  sergeant,  senior  grade. 
Yet  this  is  the  knowledge  required, 
and  the  method  of  rating : 

Value  (units). 

1.  Theoretical  electricity  and 

signal  equipment 100 

The  voltaic  cell,  Ohm’s  law, 
primary  and  secondary  bat- 
teries, telegraphy  and  the  induc- 
tion telegraph  set,  telephony, 
the  camp  telephone  and  the  buz- 
zer, cable  and  cable  systems, 
aerial  line  construction,  post 
telephone  systems,  small-arms 
target  range  signaling  systems, 
technical  equipment  issued  by 
the  signal  corps  and  requisitions 
and  general  maintenance  regula- 
tions, tests  of  submarine  cables, 
etc. 


2.  Drill  regulations  for  field  com- 


panies   10 

3.  Gasoline  engines  10 

4.  Army  regulations  5 


Arrests  and  confinements, 
commands,  honors,  courtesies 
and  ceremonies,  courts-martial, 
property  accountability  and  dis- 
bursing, transportation,  subsist- 
ence, etc. 

5.  Algebra,  not  including  quad- 


ratics   10 

6.  Regulations  for  U.  S.  Military 

telegraph  lines  5 

7.  Army  signaling 5 


American  Morse  code,  general 
service  code,  visual  signaling  by 
flag,  torch,  hand  lantern  or 
searchlight,  heliograph,  ardois, 
stationary  semaphore,  rockets, 
bombs,  small-arms,  guns,  coston 
lights,  Very  pistols,  cipher  mes- 
sages and  improvised  codes,  etc. 

8.  Commercial  radio  regulations.  10 


9.  Radiotelegraphy  30 

Theoretical  and  practical. 

10.  Telegraphy 10 

11.  Visual  signaling  5 


12.  Record  and  recommendations.  50 
Technical  duty  performed,  etc. 

.Total  units  250 

The  foregoing  subjects  are  covered 
in  an  examination  occupying  four 
days,  as  follows:  First  day,  forenoon, 
three  hours,  electricity ; afternoon, 
three  hours,  drill  regulations  and  army 
regulations.  Second  day,  forenoon, 
three  hours,  radiotelegraphy ; after- 
noon, three  hours,  commercial  regula- 
tions. Third  day,  forenoon,  three 
hours,  theoretical  electricity,  electrical 
signal  equipment  and  army  signaling; 
afternoon,  three  hours,  regulations  for 
U.  S.  military  telegraph  lines.  On  the 
fourth  day  three  hours  of  the  forenoon 
are  devoted  to  algebra  and  three  hours 
of  the  afternoon  to  gasoline  engines. 

The  examinations  are  very  thorough. 
For  example,  electrical  knowledge 
embraces  alternating  currents ; gas- 
oline engine  requirements  include  prin- 
ciples of  engine,  carbureters,  electrical 
ignition  devices,  troubles  and  rem- 
edies. In  radio  a full  knowledge  of 
theory  and  practice  is  required.  In 
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telegraphy,  candidates  must  show 
ability  in  transmitting  and  receiving 
in  both  codes,  and  in  visual  signaling, 
ability  to  transmit  and  receive  ordin- 
ary messages  at  a minimum  speed  of 
15  mixed  letters  per  minute  using  the 
2-foot  flag  kit.  Thus,  without  further 
consideration  of  the  exhaustive  mil- 
itary knowledge  required,  it  is  imme- 
diately apparent  that  every  amateur 
has  lots  to  learn  before  becoming 


such  as  lieutenant.  An  amateur's  club, 
fully  uniformed  and  equipped  and 
maintaining  discipline  according  to 
army  regulations  is  insured  a long  and 
successful  existence.  I know  of  a 
number  of  cadet  organizations  that 
have  kept  together  constantly  for  ten 
or  more  years,  and  these  studied  only 
the  comparatively  uninteresting  infan- 
try drill.  Among  the  Junior  American 
Guard  units  is  a cadet  corps  which  was 


Officers’  dinner  of  local  New  York  units  of  the  Junior  American  Guard , at  which  the  first 
presentations  of  commissions  were  made  to  the  sixty  successful  candidates.  At  the 
speaker  s table  in  the  background , reading  from  left  to  right , are  Major  Vail , 

Lieut.  Osmurt  aide  to  Maj.  Gen.  Leonard  Wood,  Major  White,  General 
Dyer,  and  Majors  Elliott,  Nicholson,  Erbeck,  Schmerl  and  Roy 


eligible  to  even  a non-commissioned 
officer's  grade  in  signal  corps. 

But  it  is  the  most  fascinating  study 
imaginable.  Once  the  technical  infor- 
mation is  carefully  packed  away  in 
responsive  brain  cells,  the  ability  to 
command  and  the  accomplishment  of 
difficult  drill  evolutions  and  solution  of 
field  service  problems  in  maneuvers 
presents  itself  for  mastery  in  striving 
for  the  junior  commissioned  grades 


recently  mustered  in  as  a body  into  the 
national  organization ; at  an  official 
inspection  which  I made  recently  this 
unit  presented  to  a member  a five-year 
medal  for  100  per  cent  duty!  That 
record  is  indicative  of  how  citizens  are 
made  into  officers  for  wartime  enlist- 
ment, and  it  speaks  eloquently  for  the 
permanency  of  cadet  military  activities 
when  properly  conducted. 

The  practicability  of  this  training  is 
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best  expressed  in  the  official  attitude 
of  the  War  Department,  as  disclosed 
in  the  following  extract  from  the  book 
“Military  Signal  Corps  Manual”: 

“The  country  must  be  prepared  to 
prevent  throughout  the  vast  extent  of 
its  seaboard,  the  seizure  and  occupa- 
tion of  any  one  of  many  important 
points. 

“The  communications  by  which  the 
first  line  and  the  reserves  will  be 
linked  together  and  to  the  permanent 
works  should,  from  the  early  efforts  at 
concentration,  be  ample  and  effective, 
and  so  continue,  for  without  them  the 
whole  army  of  the  defense  will  become 
a mere  aggregation  of  inert  units. 

“It  is  hopeless  to  suppose  that  the 
signal  corps  of  the  regular  establish- 
ment can  ever  supply  more  than  a 
leaven  for  the  mass  of  men  needed 
...  or  even  that  the  militia  possessing 
signal  troops  of  approved  efficiency 
can  provide  more  than  the  framework 
of  the  organizations  that  will  be  re- 
quired. The  signal  troops  mobilized 
for  war  must  be  filled  in  by  men  drawn 
direct  from  civil  life.” 

And  again,  quoting  from  the  book: 

“There  are  still  people  of  intelli- 
gence who  in  practice  think  that  the 
transmission  of  military  thought  is 
summed  up  in  the  use  of  notebook,  the 
orderly,  and  his  horse.  But  these  are 
passing,  and  the  trained  soldier  and 
educated  volunteer  understand  the 
vital  importance  of  time  in  military 
operations  and  the  need  for  the  imme- 
diate transmission  of  information. 
Hence,  the  necessity  for  a signal  corps 
or  its  equivalent;  for  without  its  aid 
modern  armies  can  no  more  be  con- 
trolled than  can  great  railway  sys- 
tems; the  commander  in  the  field  re- 
mains blind  and  deaf  to  the  events 
occurring  around  him,  incapable  of 
maintaining  touch  with  conditions, 
and  out  of  reach  of  his  superiors  or 
those  under  his  authority,  upon  whom 
he  depends  for  the  execution  of  his 
plans.  The  brain  lacks  the  power  to 
control  because  the  nerves  are  want- 
ing. Time  is  the  main  factor  in  war ; 
to  arrive  first  with  the  greatest  num- 
ber of  men,  and  with  the  clearest  un- 


derstanding of  the  situation,  is  to  suc- 
ceed. The  last,  and  often  the  first,  of 
these  conditions  depends  upon  the 
lines  of  information  of  the  army. 

“Half  a century  ago  rapidity  of 
transmission  of  information  in  cam- 
paigns was  in  general  measured  by  the 
speed  of  the  couriers;  distant  move- 
ments were  left  to  take  care  of  them- 
selves or  neglected,  since,  if  discov- 
ered, they  could  only  be  reported  after 
the  event;  immediate  operations  were 
limited ; the  chessboard  was  small. 
Now  all  this  is  changed,  and  if  every- 
thing concerned  in  war  and  with  the 
efficiency  of  armies  should  be  of  the 
best,  certain  it  is  that  the  nerves  ex- 
tending from  the  controlling  brain  to 
the  striking  arm — that  is,  the  lines  of 
thought  transmission — should  be  the 
most  perfect,  the  most  rapid,  and  the 
• most  certain  that  science  can  give. 
Only  the  best  should  find  a place.  Air 
service,  the  radio,  telegraph,  telephone, 
and  visual  signaling  apparatus,  all 
must  be  supreme  of  their  kind  lest  a 
club  be  placed  in  the  enemy’s  hands,  to 
our  own  destruction.”  This  is  a truth 
that  every  soldier  knows  in  general, 
but  it  seems  worth  while  to  repeat  that 
if  a commander’s  service  of  informa- 
tion is  better  than  that  of  his  adver- 
sary he  possesses  wider  knowledge 
and  superior  control ; he  selects  with 
certainty  his  objective  and  arrives  at  it 
first ; he  perceives  weakness  before  his 
own  is  discovered  or  strength  before 
his  weakness  is  known ; he  anticipates 
movements,  alters  dispositions,  exe- 
cutes plans  unknown  to  his  enemy;  in 
short,  the  successful  soldier  commands 
the  situation  by  force  of  superior 
knowledge. 

“It  has  been  said  that  recent  field 
experiments  with  troops  have  conclu- 
sively proved  that  for  every  specially 
trained  signal  corps  soldier  provided, 
not  only  is  the  field  information  ser- 
vice many  times  increased  in  efficien- 
cy, but  that  at  least  two  men  are  re- 
turned to  the  firing  line  who  would 
otherwise  be  removed  therefrom  to 
perform  the  inefficient  and  often  im- 
possible work  of  the  orderly  of  the 
past.  Since  this  messenger  service 


Digitized  by 


Google 


June,  1917 


MILITARY  PREPAREDNESS 


623 


must  be  provided,  either  through  or- 
derlies or  trained  signal  troops,  it  is 
manifest  that  the  provision  of  a mini- 
mum per  cent  of  the  total  strength  for 
this  purpose  results  in  increasing  the 
number  of  men  for  the  firing  line  in- 
stead of  taking  from  that  line. 

“The  duties  of  a corps  for  intelli- 
gence communication  are  not,  how- 
ever, confined  to  the  transmission  of 
information  alone,  though  that  is  its 
principal  function.  For  in  addition  to 
this  service  its  troops  will  have  plenty 
of  fighting,  if  not  of  plain  soldiering, 
to  do,  not  only  with  the  infantry  at  the 
outposts  and  at  the  outposts  and  at 
detached  stations,  but  with  the  caval- 
ry in  reconnaissance  work,  and  with 
both  when  serving  with  contact  troops 
and  with  patrols.  The  chief  duty  of 
signalmen  is,  of  course,  to  transmit  in- 
formation collected,  but  they  are  by  no* 
means  to  remain  blind  and  deaf  to  the 
events  taking  place  around  them.  They 
should  gather  all  the  information  pos- 
sible and  transmit  it,  through  the 
proper  channels,  to  headquarters,  as  is 
the  duty  of  all  soldiers.  Obviously, 
while  signalmen  have  unusual  oppor- 
tunities for  the  collection  of  informa- 
tion in  the  enemy’s  country,  they  have 
at  hand  the  means  of  transmission  as 
well,  and  thus  form  one  of  the  strong- 
est corps  of  observers  with  an  army. 
Still,  it  is  not  to  be  forgotten  that  an 
army  has  eyes  and  ears  everywhere, 
and  that  the  duty  of  obtaining  infor- 
mation is  imposed  upon  all.  The 
chance  of  observation  of  a sentinel,  a 
report  from  an  outpost,  the  story  of  a 
prisoner  or  native  may  have  value  if 
sent  in  time  to  the  proper  authority. 
This  is  the  first  duty  of  the  signalmen ; 
but  in  addition  signal  troops,  and  es- 
pecially the  aviators,  have  become, 
even  more  than  the  cavalry,  the  eyes 
and  ears  of  the  army. 

“The  need  for  training  and  experi- 
ence on  the  part  of  the  officers  and 
men  engaged  on  this  service  is  too  ob- 
vious to  need  more  than  a mere  men- 
tion and  it  will  be  here  sufficient  to 
quote,  as  an  indication  of  expert  opin- 
ion on  this  subject,  the  following 


remarks  of  a distinguished  French 
officer : 

“ ‘Information  service  fails  especially 
because  the  world  is  ignorant  of  iis 
principles,  processes  and  modes  of  ac- 
tion. The  transmission  of  intelligence 
demands  special  organs.  Most  armies 
give  some  telegraphic  training  to  non- 
commissioned officers  and  troopers;  it 
is  lost  time.  Those  partly  informed 
are  always  incompetent ; special- 
trained  men  are  necessary/ 

“This  brief  statement  might  be  well 
considered  a military  axiom  to  be 
placed  at  the  head  of  all  treatises  and 
laws  affecting  the  army.” 

From  the  foregoing  may  be  deter- 
mined in  a general  way  the  value  of  a 
trained  amateur  when  the  nation  is  at 
war.  In  the  articles  of  this  series  to  ' 
follow,  the  method  of  study  and  the 
application  of  military  knowledge  thus 
gained  will  be  covered.  It  is  hoped 
that  the  readers  of  this  magazine  will 
recognize  the  importance  of  co-ordi- 
nated effort,  that  is,  the  desirability 
of  applying  the  material  in  practical 
operation  by  the  use  of  club  members 
or  other  young  men  of  the  vicinity, 
possibly  unskilled  in  a technical  sense, 
but  organized  into  a uniformed  mili- 
tary unit.  The  course  of  instruction, 
which  will  have  as  its  basis  the  book 
“Military  Signal  Corps  Manual”  can  be 
successfully  pursued  by  home  study, 
of  course,  but  it  is  obvious  that  better 
results  can  be  obtained  with  a group 
learning  signal  duties  by  actual  drill. 

In  the  next  issue  I shall  take  up  the 
practical  side  of  organization  of  citi- 
zen-soldier Signal  Corps  and  outline 
the  preliminary  technical  and  military 
instruction.  Meanwhile,  all  amateurs 
who  feel  the  deprivation  of  silenced 
apparatus  and  wish  to  prepare  them- 
selves or  others  for  service  to  the  na- 
tion at  war,  can  well  employ  their  time 
in  gathering  together  twenty  or  more 
prospective  recruits  for  enrollment, 
using  the  material  contained  in  this 
article  as  an  outline  of  what  the  cadet 
signal  corps  will  attempt  to  accom- 
plish for  members. 
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Wireless  Instruction  for  Military 

Preparedness 

A Practical  Course  for  Radio  Operators 

ARTICLE  II 


By  Elmer  E.  Bucher 

Instructing  Engineer,  Marconi  Wireless  Telegraph  Company  of  America 


Editor's  Note. — This  is  the  second  installment  of  a condensed  course  in  Wireless  tel- 
egraphy, especially  prepared  for  training  young  men  and  women  in  the  technical  phases 
of  radio  in  the  shortest  possible  time.  It  is  written  particularly  with  the  view  of  instruct- 
ing prospective  radio  operators  whose  spirit  of  patriotism  has  inspired  a desire  to  join 
signal  branches  of  the  United  States  reserve  forces  or  the  staff  of  a commercial  wireless 
telegraph  company,  but  who  live  at  points  far  from  wireless  telegraph  schools.  The  lessons 
to  be  published  serially  in  this  magazine  are  in  fact  a condensed  version  of  the  textbook, 
“Practical  Wireless  Telegraphy,”  and  these  students  who  have  the  opportunity  and  desire 
to  go  more  fully  into  the  subject  will  find  the  author's  textbook  a complete  exposition  of 
the  wireless  art  in  its  most  up-to-date  phases.  Where  time  will  permit,  its  use  in  con- 
junction with  this  course  is  recommended. 

The  outstanding  feature  of  the  lessons  will  be  the  absence  of  cumbersome  detail.  Being 
intended  to  assist  men  to  qualify  for  commercial  positions  in  the  shortest  possible  time 
consistent  with  a perfect  understanding  of  the  duties  of  operators,  the  course  will  con- 
tain only  the  essentials  required  to  obtain  a Government  commercial  first  grade  license 
certificate  and  knowledge  of  the  practical  operation  of  wireless  telegraph  apparatus. 

To  aid  in  an  easy  grasp  of  the  lessons  as  they  appear,  numerous  diagrams  and  draw- 
ings will  illustrate  the  text,  and,  in  so  far  as  possible,  the  material  pertaining  to  a particular 
diagram  or  illustration  will  be  placed  on  the  same  page. 

Because  they  will  only  contain  the  essential  instructions  for  working  modern 
wireless  telegraph  equipment,  the  lessons  will  be  presented  in  such  a way  that  the 
field  telegraphist  can  use  them  in  action  as  well  as  the  student  at  home. 

Beginning  with  the  elements  of  electricity  and  magnetism,  the  course  will  continue 
through  the  construction  and  functioning  of  dynamos  and  motors,  high  voltage  transformers 
into  wireless  telegraph  equipment  proper.  Complete  instruction  will  be  given  in  the  tuning 
of  radio  sets,  adjustment  of  transmitting  and  receiving  apparatus  and  elementary  practical 
measurements. 
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Figure  1 

CODE  PRACTICE. 

OBJECT  OF  THE  DIAGRAM. 

To  show  the  apparatus  and  circuits  of  a beginner's  code  practice  set,  for  the  pro- 
duction of  artificial  wireless  telegraph  signals. 

PRINCIPLE. 

The  counter  electromotive  force  of  a vibrating  buzzer  charges  the  condenser  K1 
in  series  with  which  is  the  head  telephone  P.  A “buzzing  note”  is  produced  in  the  head 
telephone  corresponding  to  the  rate  of  interruption  of  the  vibrator. 

DESCRIPTION  OF  THE  APPARATUS. 

B,  an  ordinary  electric  buzzer  is  connected  in  series  with  a four-volt  battery  and  a 
sending  or  signalling  key  K.  Across  the  vibrator  is  shunted  the  circuit  consisting  of  the 
one  microfarad  condenser  K1,  the  head  telephone  P and  the  shunt  variable  resistance. 

OPERATION. 

The  sending  operator  (one  thoroughly  familiar  with  correct  formation  of  the  code 
characters)  presses  key  K,  whereupon  the  armature  of  the  buzzer  (if  properly  adjusted) 
is  set  into  vibration. 

The  counter  electromotive  force  of  the  buzzer  winding  in  charging  the  condenser  K1 
produces  high-pitched  buzzing  sounds  in  the  receiving  telephone. 

By  regulating  the  shunt  telephone  resistance  the  strength  of  the  sounds  can  be  varied 
suitable  to  the  ear. 


SPECIAL  REMARKS. 


If  the  platinum  point  of  the  buzzer  is  attached  directly  to  the  soft  iron  armature  (the 
buzzer  spring  being  removed)  a very  high-pitched  note,  somewhat  similar  to  that  produced 
by  modern  500  cycle  spark  wireless  telegraph  transmitters,  will  result. 
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INTERNATIONAL  MORSE  CODE  AND  CONVENTIONAL 

SIGNALS 


A • mm 

B mm  • • • 

c_«_« 

D_«. 

E • 

F««_« 

H • • • • 

I • • / 

L • mm  • • 

N — « 

P*— i — • 

S • • • 

Uoohi 
▼•f  — 

X M • • Bi 

z — — • • 

A (German) 

• Hi  • Hi 

A or  A (SpuiA&aidiBiTiu) 


ttl  (Uerman-spanian) 

E (French) 

• • Hi  • • 

R (Spanish) 

6 (German) 

Hi  Hi  Hi  • 

U (German) 

• • — — 

3 • • • Hi  Hi 

4 • • • • Hi 

5 • • • • • 

6 H • • • • 

7 Hi  Hi  • • • 

u-mm* 


Period 

Semicolon 

Comma 

Colon 

Interrogation  — 

Exclamation  point 

Apostrophe 

Hyphen 

Bar  indicating  fraction 
Parenthesis 


Inverted  commas 


Underline • • mm  mm  • mm 

Doable  dash Hi  • • bh 

Distress  Call • • • mm  mm  mam  • • • 


Attention  eallto  precede  every  transmission..  h 

General  inquiry  call. h«h«  hh« 

From  '(de)  mm  • • • 

Invitation  to  transmit  (go  ahead) ........ Hi  • Hi 

Warning— high  power Hi  Hi  • • hi  mm 

Question  (please  repeat  after ) —inter- 
rupting long  messages \o  • Hi  Hi  • • 

Wait •'  mm  p • • 

Break  (Bk.)  (double  dash) 

Understand • • • bm 

Error •••••••• 

Received  (O.  K.) • h • 

Position  report  (to  precede  all  position  mes- 
sages)   mm  • mm  9 

End  of  each  message  (cross) • Hi  • Hi  • 

Transmission  finished  (end  of  work)  (conclu- 
sion of  correspondence) •••  Hi  • ^m 


Figure  2 
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MTERMTIOML  RAMBTILiauniS  CNVEITIM 

LIST  OF  ABBREVIATIONS  TO  BE  OSEB  IN  RABIO  QOMNUNIOATION 


ABBREVIA- 

TION 


PRB 

QRA 

QRB 

QRC 

QRD 

QRF 

QRO 

QRH 

QRJ 

QRK 

QRL 


QRM 

QRN 

QRO 

QRP 

QRQ 

QR8 

QRT 

QRU 

QRV 

QRW 

QRX 

QRY 

QRZ 

QSA 

QSB 

QSC 

QSD 

QSF 

Q8G 

Q8H 

QSJ 

QSK 

QSL 

QSM 

QSN 

QSO 

QSP 

Q8Q 

QSR 

QST 

QSU 

*Q8Y 

QSW 

QSX 

QSY 

QSZ 

QTA 


QUESTION. 


Do  you  wish  to  communicate  by  means  of  the 
International  Signal  Code? 

What  ship  or  coast  station  Is  that? 

What  Is  your  distance? 

What  Is  your  true  bearing? 

Where  are  you  bound  for? 

Where  are  you  bound  from? 

What  line  do  you  belong  to?. 

What  la  your  wave  length  In  meters? 

How  many  words  have  you  to  send? 

How  do  you  receive  me? 

Are  you  receiving  badly?  Shall  I send  20? 

• • • mm  • 

for  adjustment? 

Are  you  being  interfered  with? 

Are  the  atmospherics  strong? 

Shall  1 increase  power? 

Shall  I decrease  power? 

Shall  I send  raster? 

Shall  I send  slower? 

Shall  I stop  sending? 

Have  you  anything  hr  met 

Are  you  ready? 

Are  you  busy? 

Shall  I stand  by? 

When  will  be  my  turn? 

Are  my  signals  weak? 

Are  my  signals  strong? 

(Is  my  tone  bad? 

(is  my  spark  bad? 

Is  my  spacing  bad? 

What  Is  your  time? 

Is  transmission  to  b$  In  alternate  order  or  in 
series? 


What  rate  shall  I collect  for ? 

Is  the  last  radiogram  canceled? 

Did  you  get  my  receipt? 

What  Is  your  true  course? 

Are  you  In  communication  with  land? 

Are  you  In  communication  with  any  ship  or 

station  (or:  with )? 

Shall  I Inform * that  you  are  calling  him  ? 

Is calling  me? 

Will  you  forward  the  radiogram? 

Have  you  received  the  general  call? 

Please  call  me  when  you  have  finished  (or:  at 
o’clock)? 

Is  public  correspondence  being  handled?. 

Shall  I increase  my  spark  frequency? 

Shall  I decrease  my  spark  frequency? 

Shall  I send  on  a wave  length  of meters? 


ANSWER  OR  NOTICE. 


I wish  to  communicate  by  means  of  the  Inter- 
national Signal  Code. 

This  is 

My  distance  is 

My  true  bearing  Is degrees. 

I am  bound  for 

I am  bound  from 

I belong  to  the Line. 

My  ware  length  Is meters. 

I have words  to  send. 

I am  receiving  well. 

1 am  receiving  badly.  Please  seud  20. 

# • • m • 

for  adjustment. 

I am  being  Interfered  with. 

Atmospherics  are  very  strong. 

Increase  power. 

Decrease  power. 

Send  faster. 

Send  slower. 

Stop  sending. 

I have  nothing  for  you. 

I am  ready.  All  right  now. 

I am  busy  (or:  I am  busy  with ).  nease 

do  not  Interfere. 

Stand  by.  I will  call  you  when  required. 

Your  turn  will  be  No. 

Your  signals  are  weak. 

Your  signals  are  strong 
The  tone  Is  bad. 

The  spark  Is  bad. 

Your  spacing  Is  bad. 

My  time  Is 

Transmission  will  be  In  alternate  order. 

Transmission  will  be  In  series  of  5 messages. 
Transmission  will  be  In  series  of  10  messages. 
Collect 

The  last  radiogram  Is  canceled. 

Please  acknowledge. 

My  true  course  Is degrees. 

I am  not  In  communication  with  land. 

I am  In  communication  with (through 

). 

Inform that  I am  calling  him. 

You  are  being  called  by 

I will  forward  the  radiogram. 

General  call  to  all  stations. 

WU1  call  when  I have  finished. 

Public  correspondence  Is  being  nandled. 

Please  do  not  interfere. 

Increase  your  spark  frequency. 

Decrease  your  spark  frequency. 

Let  us  change  to  the  wave  length  of 

meters. 

Send  each  word  twice.  I have  difficulty  In 
receiving  you. 

Repeat  the  last  radiogram. 


♦Public  correspondence  is  any  radio  work,  official  or  private,  handled  on  commercial  wave  lengths. 
When  an  abbreviation  is  followed  by  a mark  of  interrogation,  it  refers  to  the  question  indicated 
for  that  abbreviation. 

Figure  3 
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QUES. — What  is  the  approximate  time  required  to  make  a dot? 

A NS. — About  1-15  of  a second  (or  in  other  words,  the  contacts  of  the  key  just  touch 
for  the  shortest  possible  moment). 


QUES. — What  is  the  length  of  a dash ? 

ANS. — -The  length  of  about  three  dots  or  1-5  of  a second. 


QUES. — What  should  be  the  spacing  between  the  signals  zvhich  form  the  same  letters. 

ANS. — Approximately  equal  to  the  time  of  one  dot. 

QUES. — What  should  be  the  space  between  two  letters  of  a zvord? 

ANS. — About  the  time  required  to  make  two  dots. 

QUES. — What  should  be  the  space  between  two  words? 

ANS. — Approximately  the  time  required  to  make  five  dots. 


QUES. — What  letters  of  the  alphabet  should  have  the  particular  attention  of  the  beginner? 

ANS. — Such  letters  as  C,  J,  P,  Q,  X,  Y,  Z. 

QUES. — Why  is  this  precaution  necessary ? 

ANS. — Because  if  care  is  not  taken  to  make  the  dots  and  dashes  in  such  a way  that  they 
follow  closely,  the  letter  will  be  split  up  anl  will  form  two  letters. 


To  illustrate:  C if  improperly  sent  might  easily  be  construed  to  read  N,  N ; J might  be 
made  A,  M;  P might  be  made  to  form  A,  N and  so  on.  The  letter  Y may  be  found  partic- 
ularly  difficult  and  if  improperly  sent  would  easily  make  T,  W. 

The  dots  and  dashes  for  a particular  letter  must  be  conjoined,  equal  spacing  being  used 
between  them  so  that  the  listener  can  easily  distinguish  a single  letter  or  numeral. 
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OBJECT  OF  THE  DIAGRAM. 

To  show  how  a buzzer  practice  table  may  be  wired  up  to  accommodate  several 
students  at  a time. 


PRINCIPLE. 

The  counter  electromotive  force  of  the  bell  buzzer  at  the  master  table  energizes- 
several  head  telephones  connected  to  binding  posts  at  the  learner’s  table.  The  instruc- 
tor sits  at  the  master  table  and  dispatches  traffic  individually  to  the  learner  or  to  the 
class  as  a whole. 


DESCRIPTION  OF  APPARATUS. 

The  electrical  equipment  is  the  same  as  Fig.  1 with  additional  telephones  and  keys. 

The  learners’  telephones  are  connected  in  shunt  to  the  instructor’s  telephone;  likewise 
the  learners’  keys  are  connected  in  shunt  to  the  instructor’s  sending  key. 

The  learners’  table  is  divided  into  several  compartments  allowing  sufficient  room  for 
free  movement  of  the  arm  of  each  student.  Call  letters  are  assigned  to  each  operating  posi- 
tion. 


OPERATION. 

The  function  of  this  apparatus  is  the  same  as  Fig.  1. 

Only  one  student  can  send  at  a time. 

The  instructor  sits  at  the  master  table  and  calls  stations  individually,  dispatching  traffic 
to  and  from,  after  the  manner  at  commercial  land  stations. 


SPECIAL  REMARKS. 


Interfering  or  “jamming”  is  to  be  avoided.  Buzzer  signals  should  be  cut  down  to  a 
point  where  they  can  just  be  heard,  in  order  to  train  the  ear  of  the  student  to  receive  weak 
wireless  telegraph  signals. 
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Figure  5 


OBJECT  OF  THE  DIAGRAM. 

To  show  how  a small  series  battery  motor  can  be  used  to  produce  artificial  wireless 
telegraph  signals. 


PRINCIPLE. 

The  counter  electromotive  force  of  the  armature  windings  charges  the  condensers, 
the  condensers  flowing  in  and  out  of  the  condenser,  setting  up  a buzzing  note  in  the 
head  telephone. 


DESCRIPTION  OF  APPARATUS. 

A small  4,  6 or  8-volt  battery  motor  energized  by  storage  or  dry  cells. 

One  small  Western  Union  telegraph  key  connected  in  series  with  the  head  telephone. 
One  % to  1 microfarad  condenser  connected  in  series  with  the  head  telephone. 


SPECIAL  REMARKS. 

(1)  If  signals  in  the  head  telephone  are  too  loud,  a small  variable  resistance  can  be  con- 
nected in  shunt.  The  resistance  should  be  adjusted  until  the  note  is  just  heard. 

(2)  For  instruction  regarding  the  transmission  of  wireless  telegraph  traffic  consult 
“Traffic  Rules  and  Regulations/*  particularly  rules  74,  75,  76,  77,  78  and  79.  Also  note 
punctuation  and  other  signs  in  rule  80,  and  particularly  the  method  of  asking  for  a repetition 
of  a message  or  sentence  as  shown  in  rule  No.  99. 

(3)  The  instructor  is  advised  to  familiarize  students  with  the  methods  of  traffic  pro- 
cedure immediately  they  are  able  to  copy  at  a rate  of  from  8 to  10  words  per  minute.  The 
“Q”  signals  should  be  included  at  the  beginning;  querying  by  telegraph  among  students 
should  be  reduced  to  a minimum,  as  the  “Q”  signals  cover  all  requirements  under  ordinary 
operating  conditions. 
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ELEMENTARY  ELECTRICITY  AND  MAGNETISM. 


In  order  that  the  student  may  understand  the  operation  and  manipulation  of  wireless 

telegraph  apparatus,  it  will  be  necessary  for  him  to  have  a knowledge  of: 

(1)  The  magnet; 

(2)  The  production  of  electrical  currents; 

(3)  The  phenomena  surrounding  electromagnets; 

(4)  Construction  and  operation  of  motor  generators; 

(5)  Construction  and  functioning  of  transformers; 

(6)  Functioning,  care  and  maintenance  of  storage  batteries. 

QUES . — What  is  the  final  object  of  this  elementary  instruction t 

ANS. — To  lead,  step  by  step,  to  an  explanation  of  the  apparatus  for  the  production  of 
radio-frequent  currents. 

QUES. — What  is  meant  by  a radio-frequent  current ? 

ANS. — An  alternating  current  which,  in  commercial  wireless  telegraphy,  covers  all  fre- 
quencies from  10,000  to  1,000,000  cycles  per  second. 

QUES.. — What  is  the  use  of  such  currents t 

ANS. — When  made  to  flow  in  a properly  “tuned”  or  “synchronized”  vertical  conductor 
such  as  a copper  wire  suspended  from  a mast,  which  is  connected  to  earth  at  one 
, end,  they  will  set  into  motion  electric  waves  by  which  wireless  correspondence  is 
conducted  from  point  to  point. 

QUES. — Name  the  principal  parts  of  the  apparatus  for  the  production  of  radio-frequent 
currents. 


ANS. — (1)  The  motor  generator;  (2)  the  step-up  voltage  transformer;  (3)  the  high 
voltage  condenser;  (4)  oscillation  transformer;  (5)  spark  discharge  gap. 


QUES. — What  does  this  apparatus  compose f 


ANS. — The  principal  elements  of  a transmitting  set  for  the  production  of  what  are 
termed  damped  electrical  oscillations. 

QUES. — Name  some  of  the  qualities  of  an  electrical  circuit , with  which  the  functioning  of 
wireless  apparatus  is  particularly  concerned. 


ANS. — The  qualities  of  capacity,  inductance  and  resistance,  each  of  which  will  be  dis- 
cussed in  their  proper  order  in  the  text  to  come. 
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Figure  6 


OBJECT  OF  THE  DIAGRAM. 

To  show  a simple  bar  magnet  and  the  assumed  direction  of  the  magnetic  field. 

PRINCIPLE. 

Only  iron  and  steel  manifest  the  property  of  magnetism  to  a marked  degree. 

Steel  when  once  magnetized  retains  its  magnetism  permanently. 

Soft  iron  loses  its  magnetism  when  the  magnetizing  influence  is  removed. 

The  magnetic  field  of  a bar  magnet  is  more  strongly  evident  at  the  ends  of  the 
bar,  which  are  called  the  magnetic  poles. 

If  a bar  magnet  is  suspended  by  a thread,  one  end  will  point  toward  the  north  mag- 
netic pole  of  the  earth.  This  end  is  called  the  north  pole,  the  opposite  end  the  south  pole. 

The  general  direction  of  the  lines  of  force  can  be  shown  by  sprinkling  iron  fillings  on 
a piece  of  paper  under  which  is  placed  a bar  magnet.  The  filings  will  arrange  themselves 
into  a series  of  well-defined  lines  which  are  called  magnetic  lines  of  force. 

The  space  subjected  to  this  strain  is  called  the  magnetic  field  and  the  total  lines  of 
force  crossing  a given  space  are  termed  *-he  magnetic  flux. 

Magnetism  may  be  induced  in  the  bar  by  placing  an  external  magnet  near  to  the  bar 
or  in  actual  contact  with  it. 
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SPECIAL  REMARKS. 

(1)  If  an  iron  bar  is  plunged  into  a pile  of  iron  filings,  the  majority  of  the  filings,  will 

adhere  to  the  ends  of  the  bar  and  there  will  be  little  attraction  at  the  center.  It  is  there- 

/ 

fore  evident  that  the  magnetic  field  of  a bar  magnet  is  more  dense  at  the  ends  than  at  the 
center. 

(2)  No  matter  how  soft  iron  may  be  when  it  has  once  been  magnetized  and  the  external 
magnetizing  influence  is  removed  it  will  retain  a certain  number  of  lines  of  force.  These 
are  called  the  residual  lines  of  force  and  the  iron  is  said  to  possess  residual  magnetism. 

QUES. — What  is  a permanent  magnet t 

ANS. — A magnet  which  retains  its  magnetism  when  the  external  magnetising  influence 
has  been  removed. 

QUES. — What  is  a temporary  magnet ? 

ANS. — A magnet  which  exhibits  the  property  of  magnetism  when  under  the  influence 
of  an  external  magnetic  field  and  which  loses  it  immediately  the  outside  influence 
is  removed. 

QUES. — How  is  the  capability  of  any  substance  for  conducting  magnetic  lines  of  force* 
expressed ? 

ANS. — By  the  term  permeability. 

QUES. — What  is  the  base  from  which  the  permeability  of  various  magnetic  substances  is 
rated ? • 

ANS. — Air  is  taken  as  unity.  Steel  possesses  much  greater  permeability  than  air  and 


iron  greater  permeability  than  steel. 
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OBJECT  OF  THE  DIAGRAM. 

To  show  the  attraction  and  repulsion  of  “north”  and  “south”  magnetic  poles. 

PRINCIPLE. 

Like  magnetic  poles  repel;  unlike  poles  attract.- 

DESCRIPTION  OF  THE  APPARATUS. 

In  the  upper  half  of  the  diagram  (Figure  7)  two  bar  magnets  with  two  north  poles 
adjacent  are  suspended  by  a string,  and  when  brought  near  to  each  other  they  are  found 
to  repel.  On  the  other  hand,  in  the  lower  part  of  the  diagram,  two  bar  magnets,  with 
north  and  south  poles  adjacent  are  suspended  by  a string,  and  they  are  found  to  at- 
tract each  other. 

SPECIAL  REMARKS. 

(1)  If  a magnetic  substance  such  as  a bar  of  iron  is  suspended  free  to  move  in  a mag- 
netic field,  it  will  tend  to  turn  and  lie  parallel  with  the  field,  or  as  is  more  often  said,  will 
take  such  a position  as  to  accommodate  through  itself  the  greatest  number  of  lines  of  force. 

(2)  If  a permanent  magnet  is  suspended  free  to  move  in  a magnetic  field  (such  as 
suspending  a bar  magnet  above  a stationary  magnet)  it  will  tend  to  take  a position  parallel 
with  the  field,  but  in  a particular  direction,  that  is,  its  internal  lines  of  force  will  be  in  the 
same  direction  as  those  of  the  field. 
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QUES. — What  use  is  made  of  this  phenomenon ? 

A NS. — Advantage  of  this  fundamental  principle  is  taken  in  the  design  of  many  electro- 
magnetic devices  and  in  electrical  measuring  instruments.  In  fact,  this  phenomenon 
is  encountered  in  practically  all  electrical  apparatus  where  mechanical  movement 
depends  upon  a magnetic  field. 


QUES. — What  is  meant  by  a magnetic  circuit ? 

ANS>— It  is  the  path  the  lines  of  force  take  in  passing  from  pole  to  pole  of  a magnet. 

QUES. — What  is  the  general  direction  of  the  lines  of  force  in  a magnet ? 

ANS. — It  is  assumed  to  be  from  the  south  to  the  north  pole  inside  the  magnet  and  from 
the  north  to  the  south  pole  outside  the  magnet. 


DUES. — What  is  the  best  conductor  of  magnetic  lines  of  force ? 

ANS. — Soft  iron. 


QUES. — State  a use  of  the  bar  magnet. 

ANS. — The  original  navigator’s  compass  is  the  best  example  of  its  use.  The  compass 
needle  will  take  up  a position  parallel  with  the  magnetic  field  of  the  earth  and  will 
point  in  the  direction  of  the  earth’s  north  magnetic  pole  which  is  located  in  the 
vicinity  of  Hudson  Bay,  and  which  is  several  hundred  miles  south  of  the  north 
geographical  pole. 


The  compass  needle  can  also  be  used  to  detect  the  presence  of  electrical  cur- 
rents in  a conductor  and^vill,  in  fact,  show  the  direction  of  the  flow  of  current. 


(To  be  Continued.) 
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The  Last  Voyage  of  the  Sibiria 

By  H.  LAWTON  POTTS 

Second  Operator 


rp'HE  Sibiria  was 
an  old  Ham- 
burg*-American  lin- 
er, built  twenty-five 
years  ago  for  the 
China  trade  in 

which  she  became 
notorious  as  an 

opium  smuggler. 

Finally  she  became 
a tramp  steamer 
and  veritable 
stormy  petrel,  with 
her  log  books  filled 
with  entries  as  in- 
teresting and  thrill- 
ing as  fiction. 

Prepared  for  a 
six  weeks'  voyage, 
the  vessel  steamed 
away  from  New 
York  last  August, 
bound  for  France. 

She  was  loaded  with  sugar  and 
when  she  was  unloaded  at  Havre  it  was 
found  that  her  bilge  pipes  had  been 
hacked  open  by  a German  sympathiz- 
er. As  a result  the  water  had  seeped 
through  the  cargo  throughout  the  voy- 
age, causing  thousands  of  dollars' 
worth  of  damage.  She  struck  bottom 
twice  in  the  mine  fields  of  the  English 
Channel,  bringing  about  considerable 
trepidation  among  the  members  of  the 
ship's  company,  for  they  believed  that 
she  was  about  to  be  blown  up  In  con- 
sequence of  the  bumps  she  received 


she  went  into  dry 
dock  when  she  ar- 
rived at  Plymouth, 
England,  remaining 
there  for  twelve 
days. 

Then  this  vessel 
of  varied  history 
pointed  her  nose 
seaward  again  and 
for  twenty  days  the 
North  Atlantic 
churned  us  about 
until  we  reached  the 
snow  - covered 
shores  of  Labrador. 
Through  the  Straits 
of  Belle  Isle  and 
up  the  St.  Lawrence 
we  steamed,  touch- 
ing at  Montreal  and 
Sidney,  Nova 
Scotia.  At  the  lat- 
ter port  we  filled  our  bunkers  with  coal 
and  took  on  a cargo  of  grain  and  benzol, 
after  which  we  began  our  voyage  to  Lon- 
don, where  it  had  been  planned  to  turn 
the  vessel  over  to  the  British  Govern- 
ment. Once  fairly  out  in  the  Atlantic, 
we  found  ourselves  tossed  about  in  the 
teeth  of  a typical  November  storm. 
Our  path  was  a continuous  succession 
of  scenic  railway  dips  and  we  were 
compelled  to  ride  waves  that  threat- 
ened to  overturn  the  Sibiria  and  smash 
it  to  pieces.  Sleep  was  impossible  and 
it  was  necessary  to  lash  down  or  stow 


The  author  as  he  was  snapped  by  a camera 
man  on  board  ship 
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away  all  articles  that  were  movable. 
It  can  be  related  as  an  example  of  the 
violent  manner  in  which  the  ship 


A photograph  taken  in  a storm  fronl  the 
deck  of  the  Sibiria 

pitched  about  that  when  the  vessel’s 
pet  cat  wanted  to  cross  the  wireless 
cabin  she  either  fell  head  over  heels 
against  the  wall,  or,  if  she  wanted  to  go 
in  the  opposite 
direction,  she 
had  to  climb 
up,  inch  by  inch, 
as  if  she  were 
a s c en  d i n g a 
slanting  board. 

It  was  not 
until  the  Scilly 
Islands  w ere1 
sighted  that  the 
high  seas  di- 
minished. We 
were  then  with- 
in about  two 
days’  voyage  of 
London  and  I 
looked  upon  our 
adventure  a s 
practically  at  an 
end.  In  this 
view,  however. 

I was  mistaken, 
for  the  day  be- 


fore we  expected  to  reach  our  port  of 
destination  the  ship  stranded.  , She  in- 
stantly began  to  pound  dangerously  and 
great  seas  which  swept  over  her  added  to 
the  peril.  Word  came  from  the  cap- 
tain to  send  the  SOS  and  the  appeal 
was  answered  by  all  of  the  French  and 
English  shore  stations  as  well  as  a 
considerable  number  of  war  vessels 
and  merchantmen.  Two  British  tor- 
pedo boat  destroyers  came  to  our  aid 
and  stood  by  for  a day  and  a night. 
They  could  not  approach  us,  however, 
because  of  the  danger  of  grounding. 

Meanwhile,  the  great  seas  had  swept 
the  decks  clear  of  all  articles  that  were 
unsecured  and  the  engine  rooms  filled 
with  water  a half  hour  after  we  struck. 
The  situation  was  not  without  an  ele- 
ment of  considerable  danger.  Hud- 
dled together  in  wet  clothes  on  the 
boat  deck,  we  were  completely  at  the 
mercy  of  the  chill  November  gale. 
None  of  us  expected  to  leave  the  ship 
alive  and  some  of  the  Spanish  oilers 
and  firemen,  in  a desperate  attempt  to 
seek  safety,  lowered  one  of  the  life- 
boats. The  heavy  seas  permitted  it 
to  live  only  a few  minutes,  however. 

The  life-saving  crews  from  Deal  and 

(Concluded  on  page  686) 


The  ship  of  varied  history  about  which  this  narrative  is  written 
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Cape  May’s  New  Station 

A Description  of  the  Equipment  and  Some  Extracts  from 

the  Log  Book 


TV/TARCH  18th,  2:30  A.  M. — s.  s. 

Proteus,  off  Key  West,  Flor- 
ida, calls  us  and  says  our  signals  are  very 
fine.  (Distance  approximately  950  miles 
air  line.)” 

“March  18th,  3:15  A.  M.— PJC  (Wil- 
lemstad, Island  of  Curacao),  calls  and 
says  our  signals  very  good,  through  sta- 
tic. (Distance  approximately  1,300 
miles  air  line.)” 

These  extracts  from  the  log  book  of 
the  American  Marconi  Company's  new 


Cape  May  (N.  J.)  station,  attest  the  ef- 
ficiency of  its  equipment  and  operation. 
The  station  was  opened  for  service  on 
March  12th. 

The  first  Cape  May  station  was  built 
in  1910  atop  the  Hotel  Cape  May.  A 
few  years  afterward  another  station  was 
erected  on  a plot  of  ground  owned  by 
the  Pennsylvania  Railroad,  near  the 
beach.  This  station  was  housed  by  a 
modest  building  and  a wooden  mast,  180 
feet  in  height,  was  erected.  .The  mast 


Effective  view  of  150- foot  tower  at  Cape  May,  showing  the  trench  marks  of  the  new  ground 
system.  The  tower  carries  an  aerial  of  four  silicon  bronze  wires  which  enter  the 
receiving  station  from  the  center  of  a 330-foot  span 
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the  coupling,  changing  the  primary,  sec- 
ondary and  coupling  simultaneously,  the 
operator  can  shift  quickly  from  one 
wave-length  to  another.  In  the  case  of 
the  300-meter  wave,  the  operator  inserts 
a short  wave  condenser  in  the  antenna 
by  opening  a jumper  which  is  ordinarily 
across  this  series  capacity  when  working 
on  the  longer  wave.  The  transmitter 
can  be  easily  adjusted  for  any  power 
from  k.  w.  to  3 k.  w.,  this  being  ac- 
complished by  an  adjustable  transformer 
reactance.  Ordinarily  the  set  is  worked 
at  2.4  K.  W.  power,  which  gives  an  an- 
tenna current  of  twelve  amperes  when 
Station  building  with  Manager  E.  M.  Hartley  operated  at  a wave-length  of  600  meters. 

in  the  door  The  receiver  is  of  the  101  Marconi 

type.  The  antenna,  of  the  four-wire  T 
type,  is  suspended  between  the  new  gal- 
was  wrecked  by  a storm  m 1915  and  vanized  steel  tower  erected  by  the  Mar- 
plans  for  a new  station  were  made.  COni  Company  and  the  Cape  May  City 

Located  about  a mile  from  the  old  sta-  water  tower.  Each  of  these  towers  is 
tion  and  one-half  mile  from  Cape  May,  150  feet  in  height.  The  natural  period 
the  new  Marconi  link  is  built  on  the  of  the  antenna  is  398  meters.  This  pe- 
property  of  the  Cape  May  city 
waterworks.  A two-story  frame 
structure,  the  plans  for  which 
were  drawn  by  John  B.  Elen- 
schneider,  construction  engineer 
of  the  Marconi  Company,  hous- 
es the  equipment.  On  the  first 
floor  is  the  operating  equipment, 
containing  a transmitter  and  re- 
ceiver. The  top  floor,  or  attic, 
is  used  as  a storage  room. 

The  transmitter  is  a Marconi 
new  type  panel  set,  which  is  em- 
ployed in  shore  stations  where 
60-cycle  single  phase  current 
can  be  obtained  from  electric 
light  companies’  plants.  The 
spark  gap  is  of  the  non-syn- 
chronous  type,  with  an  approxi- 
mate frequency  of  1,100  per 
second,  which  gives  a high,  clear 
note,  different  from  that  of  the 
quenched  spark  gap.  As  a re- 
sult the  signals  are  distinctive 
and  easy  to  read  through  inter- 
ference by  other  stations. 

The  transmitter  is  tuned  for 
three  wave-lengths,  300,  450  and 
600  meters.  By  throwing  a 
switch  which  actuates  the  pri- 
mary and  secondary  circuits  and  \Czc  Cape  May  station,  showing  the  antenna  and  toners 


640 

riod  was  chosen  because  of  the  fact  that 
the.  station  can  operate  on  a wave-length 
of  450  meters  without  inserting  a series 
condenser  in  the  antenna.  The  capacity 
of  the  antenna  is  .00062  microfarad.  A 
large  wire  netting  connected  to  a great 
number  of  galvanized  pipes  which  run 


June,  1917 

vertically  into  the  earth  to  a considerable 
depth,  makes  up  the  ground. 

The  installation  was  under  the  super- 
vision of  the  construction  engineer  of  the 
Marconi  Company.  Tests  with  different 
Marconi  stations  along  the  Atlantic 
coast  took  place  following  the  installa- 
tion. 
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Radio  Telephony 

By  ALFRED  N.  GOLDSMITH,  PH.D. 

Director  of  the  Radio  Telegraphic  and  Telephonic  Laboratory  of  the  College  of  the  City  of  New  York 

ARTICLE  VI 

(Copyright,  1917,  by  Wireless  Press,  Inc.) 

(c)  VACUUM  TUBE  OSCILLATORS.  There  has  arisen  within  the 
last  few  years  a new  and  important  type  of  sustained  radio  frequency  gen- 
erator, namely,  the  hot  cathode  vacuum  rectifier,  usually  with  three  internal 
electrodes.  As  will  appear,  the  ease  and  certainty  of  control  of  currents 
formed  by  pure  electron  streams  in  a vacuum  has  rendered  these  devices  suit- 
able not 'only  for  use  as  generators,  but  also  amenable  to  telephonic  modu- 
lation and  control  of  the  radio  frequency  output.  In  the  following  discussion, 
however,  we  shall  consider  only  tube  construction  and  the  associated  circuits 
enabling*  the  generation  of  radio  frequency  currents.  The  modulating  meth- 
ods for  radio  telephonic  purposes  will  be  considered  together  with  the  station 
apparatus  under  a later  heading. 

Since  the  mode  of  action  of  the  devices  described  here  is  still,  in  many 
cases,  under  judicial  consideration  in  the  courts  of  this  country,  we  shall 
:onfine  ourselves  to  giving  without 
comment  the  explanations  advanced  by 
the  various  investigators. 

We  shall  consider  first  electron 
currents  through  a vacuum.  If  the  fila- 
ment FF  in  Figure  61  is  heated  to 
bright  incandescence  by  the  filament 
battery  FB  (regulated,  if  necessary,  bv 
a series  rheostat  in  the  battery  circuit, 
not  shown)  there  will  be  emitted  from 
the  filament  a copious  stream  of  nega- 
tive electrons  that  is,  small  charges  of 
negative  electricity.  A definite  number 
of  these  are  emitted  from  the  filament 
per  second  for  each  centimeter  of 
length  of  the  filament.  The  number 
emitted  depends  markedly  on  the  tem- 
perature, increasing  excessively  rapidlv 
as  the  higher  temperatures  are  attained. 

For  examnle.  Dr.  Saul  Dushman  of  the 
General  Electric  Company  found  that 
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the  current  per  square  centimeter  of  filament  surface  increased  from  about 
0.14  ampere  per  sq.  cm.  at  2,300°  absolute  to  0.36  ampere  per  sq.  cm.  at  2,400°. 
The  values  for  2,500°  and  2,600°  were  respectively  0.89  and  2.04  amperes  per 
sq.  cm.  It  is  quite  obvious  that  the  highest  temperatures  of  filament  consistent 
with  not  burning  out  the  filament  and  a reasonably  long  filament  life  are  desir- 
able if  large  currents  are  to  be  passed  through  the  tube. 

Suppose  that  the  cylindrical  metal  plate  be  placed  around  the  filament 
as  indicated  at  P.  Suppose  further  that  a battery,  PB,  and  galvanometer  G 
be  connected  in  series  between  plate  and  filament.  If  the  negative  side  of  the 
battery  be  connected  to  the  plate,  practically  no  current  will  flow  through 
the  galvonameter.  If,  on  the  other  hand,  the  positive  side  of  the  battery  be 
connected  to  the  plate,  negative  electrons  will  be  attracted  to  the  plate,  re- 
turning to  the  filament  at  the  lower  point,  F.  Using  the  ordinary  convention 
for  the  direction  of  current  flow  (which  is  opposite  to  the  direction  of  flow 
of  the  electron  stream),  we  say  that  a current  flows  from  the  plate  to  the 
filament.  The  device  is  therefore  a rectifier,  since  it  permits  the  flow  of  cur- 
rent from  plate  to  filament,  but  not  vice  versa.  This  form  of  the  device  has 
been  used  bv  Fleming  since  1906  as  a 
detector  for  radio  receivers.  In  a highly 
evacuated  form,  it  has  recently  been  de- 
veloped into  the  new  Coolidge  X-ray 
tube  and  the  so-called  “kenotron”  or 
high  voltage,  high  vacuum  rectifier  of 
the  General  Electric  Company. 

The  current  through  such  a.  device  in 
the  plate  circuit  obviously  depends  on 
the  plate  potential.  In  general,  the  more 
positive  the  plate,  the  higher  the  elec- 
tron velocity  across  the  space  between 
filament  and  plate,  and  the  greater  the 
plate  current.  There  is,  however,  a clear 
limitation  to  this  increase  of  current.  At 
any  given  temperature,  only  a given  num- 
ber of  electrons  can  be  emitted  by  the 
filament  per  second,  and  when  all  of 
these  are  drawn  to  the  plate  per  second, 
no  increase  in  plate  voltage  will  cause 
an  increase  in  plate  current.  This  is 
called  the  temperature  limitation  of  plate 
current.  In  Figure  62,  it  is  illustrated  at 
B.  In  the  lower  portion  of  the  curve 
the  current  increases  (as  can  be  shown 
by  mathematical  analysis)  with  the  three-halves  power  of  the  applied  plate  volt- 
age, but  at  B we  reach  the  limiting  current  value  at  the  given  temperature  and 
the  curve  bends  sharply  to  C,  whereafter  the  plate  current  remains  constant  un- 
less the  temperature  of  the  filament  is  raised.  In  the  portion  AB  of  the  curve, 
the  current  from  the  plate  to  filament  is  actually  given  by  the  equation: 

i=  14.65  (10)*  LeM 

where  i is  the  current  in  amperes  in  the  plate  circuit,  / is  the  length  of  the  fila- 
ment in  centimeters,  and  r the  radius  of  the  cylinder  in  centimeters.  The 
curve  ADE  is  for  a lower  temperature,  and  therefore  also  for  a lower  limiting 
current. 

There  is  a second  type  of  current  limitation  at  a given  plate  voltage 
which  may  prove  very  serious  in  practice  in  high  vacuum  tubes.  This  is  the 


Amperes 

Figure  62 — Relation  between  voltage  and 
current  for  pure  electron  rectifier 
at  a given  temperature 
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so-called  space  charge  limitation , and  depends  on  the  following  considerations. 
If  the  plate  voltage  has  a given  value,  increase  of  filament  temperature  will 
increase  the  plate  current  to  a point  B,  but  not  further.  This  is  due  to  the 
following  effect : The  cloud  of  negative  electrons  surrounding  the  filament  at 
any  time  act  as  a large  negative  charge  in  its  neighborhood,  and  consequently 
repels  all  electrons  which  are  or  tend  to  be  emitted  by  the  filament,  thus 
choking  back  the  electron  current  stream.  If  the  charge  in  the  space  sur- 
rounding the  filament  becomes  sufficiently  great,  no  increase  in  temperature 
at  a given  voltage  will  produce  any  further  current.  Either  the  plate  voltage 
must  be  increased  or  the  bulb  construction  altered  so  as  to  diminish  the  space 
charge.  Bringing  the  plate  and  filament  close  to  each  other  will  diminish 
the  space  charge  effect.  The  effect  is  indicated  at  B in  Figure  63 ; and,  for 
a lower  applied  plate  voltage,  at  D with  the  dashed  line. 

In  considering  the  current-carrying 


capacity  of  vacuum  tube  rectifiers,  Dr. 
Dushman  gives  data  as  to  the  current 
in  milliamperes  per  centimeter  of  fila- 
ment length  at  a safe  working  filament 
temperature.  Thus  with  a filament 
0.005  inch  (0.012  cm.)  in  diameter. 
0.030  ampere  can  be  safely  emitted  per 
centimeter  of  length.  Under  such  con- 
ditions, the  filament  heating  current  will 
represent  3.1  watts  of  power  per  centi- 
meter of  length.  For  a filament  0.01 
inch  (0.025  cm.)  in  diameter,  these 
figures  become  respectively  0.10  ampere 
and  7.2  watts  per  unit  length.  This 
gives  an  indication  of  what  may  be  ex- 
pected from  tubes  of  ordinary  dimen- 
sions based  on  these  thermionic  currents. 


-CUPPENT- 


Figure  63 — Space  charge  limitation  of  thermi- 
onic current  at  a given  plate  voltage 


A curious  effect  is  encountered  when 
the  joint  filament  heating  and  thermionic 
(pure  electron)  currents  are  combined. 
In  the  filament  heating  circuit  shown  in 
Figure  64,  the  current  circulates  in  the 
direction  indicated  by  the  dotted  ar- 
rows. Under  normal  conditions,  there- 
fore, the  ammeters  A2  and  A2  read  the 
same.  If,  however,  the  plate  circuit  is 
closed,  and  a current  indicated  by  A . 
appears  in  that  circuit,  its  direction  of 
flow  will  be  as  indicated  by  the  full 
line  arrows.  (It  is  understood  that  the 
direction  of  current  flow  is  opposite  to 
that  of  the  negative  electrons,  in  ac- 
cordance with  the  commonly  accepted 
convention).  It  will  be  noticed  that 
the  plate  current,  A3 , will  flow  outu>ard 
from  both  ends  of  the  filament.  Con- 


Figure  64 — Illustrating  combined  lighting  sequently,  at  the  lower  end  it  will  as- 
and  thermionic  currents  sist  the  lighting  current,  while  at  the 

upper  end  it  will  oppose  it.  So  that, 
if  A is  the  true  lighting  current,  the  readings  of  the  ammeters  will  be  given  by 
A,=A-\-Aa  and  A2=:A — Aa.  With  small  tubes,  such  as  might  be  used  for 
receiving,  this  effect  is  of  no  practical  importance,  but  on  larger,  heavy  plate 
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current  tubes  (with  filaments  already  worked  near  the  burn-out  point)  it  may 
become  serious. 

This  effect  has  been  ingeniously  minimized  by  Mr.  William  C.  White, 
to  whom  much  of  the  recent  development  of  the  pliotron  is  due,  through  the 
use  of  the  circuit  shown  in  Figure  65.  Here  the  filament  is  lit  by  the  alter- 
nating current  from  the  secondary  of  the  transformer  T.  The  connection  of 
the  plate  circuit  is  made  to  the  middle  of  the  supply  secondary  winding.  A 
similar  method  might  be  applied  to  connection  to  the  middle  point  of  a 
storage  battery  (or  three-wire  direct-current  generator)  used  for  the  supply 
of  lighting  current. 

We  have  assumed  so  far  that  the  vacuum  within  the  bulb  was  practically 
“perfect” ; that  is,  a few  ten-millionths  of  a millimeter  of  mercury  or  less. 
Furthermore,  by  the  use  of  elaborate  exhausting  and  internal  heating  meth- 
ods, it  is  assumed  that  the  electrodes  have  been  thoroughly  freed  from  any 
occluded  gases  so  that  the  tube  will  remain  constant  in  operation.  (See  Dr. 
Langmuir’s  paper  appearing  in  the  September,  1915,  issue  of  the  “Proceed- 
ings of  the  Institute  of  Radio  En- 
gineers.”) Such  perfection  of  vac- 
uum is  not  easily  obtained  or  main- 
tained. and  tubes  containing  or  evolv- 
ing  gas  will  show  markedly  different 
effects  from  those  described.  In  the 
first  place,  the  current  between  plate 
and  filament  will  be  much  increased. 

The  reason  for  this  is  the  following: 

The  rapidly  moving  electron  stream 
will  ionise  by  impact  the  gas  mole- 
cules ; that  is.  dissociate  the  atoms  in- 
to negative  electrons  and  positive 
ions.  These  positive  ions  will  recom- 
bine with  the  “electron  cloud”  sur- 
rounding the  cathode,  thus  neutral- 
izing and  destroying  the  effects  of  the 
space  charge.  In  consequence,  tubes 
in  which  gas  (and  consequently  posi-  Figun  65_Gelleral  lUectric  Company-Whuc 
tive  10ns)  are  present  will  pass  great-  method  of  flatc  circuit  connection 

er  currents  at  low  plate  voltages  than 

with  the  extremely  high  vacuum  tubes.  Among  tubes  having  present  positive  ions 
and  diminished  space  charge  effect)  are  the  original  de  Forest  audions  and  the 
von  Liebcn-Reisz  oxid  filament  tubes.  At  first  sight,  it  might  seem  that  the. 
presence  of  positive  ions  and  increased  current  in  the  plate  circuit  was  an 
unmixed  advantage,  and  there  is  no  doubt  that  it  constitutes  a convenience 
in  ordinary  detector  tubes  in  that  it  permits  the  use  of  comparatively  low 
plate  voltages.  On  the  other  hand,  it  has  at  least  two  marked  disadvantages. 

The  first  of  these  is  the  fairly  rapid  filament  deterioration  of  such  tubes 
when  any  considerable  plate  current  passes.  The  presence  of  positive  ions 
leads  to  ionic  bombardment  of  the  negatively  charged  filament.  The  posi- 
tive ions  are  comparatively  massive  (in  relation  to  the  negative  electrons)  ; 
and  when  they  strike  the  filament  at  fairly  high  velocities,  the  surface  is 
rapidly  damaged.  This  is  not  at  all  the  case  for  'the  high  vacuum  “pure 
electron  discharge”  tubes,  where  positive  ions  are  not  present.  Furthermore, 
when  used  to  pass  any  considerable  amount  of  plate  current,  the  gas-con- 
taining tubes  may  become  dangerous  in  that  the  gaseous  ionization  may  rise 
to  the  familiar  “blue  glow”  point.  At  this  point  continuous  and  progressive 
ionization  of  the  gas  occurs  together  with  greatly  increased  plate  current. 
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While  they  may  not  be  much  more  than  an  inconvenience  with  small  tubes, 
with  large  tubes  at  high  plate  voltages  it  may  lead  to  disastrous  currents 
and  consequent  violent  tube  destruction.  For  these  reasons,  very  high  vacua 
are  desirable  in  tubes,  except  possibly  for  small-sized  detectors. 

It  is  a fact,  though  not  well  known,  that  the  usual  Fleming  valve  or 
rectifier  can  be  used  to  produce  sustained  oscillations  when  shunted  by  a 
circuit  of  lafge  inductance  and  small  capacity  without  any  third  electrode 
or  control  member.  This  method  is  not  used  in  practice  because  of  the  high 
voltages  required,  the  troublesome  large  resistances  in  the  feeding  circuit,  and 
the  very  rapid  deterioration  of  the  tube  and  its  irregular  operation. 

For  the  production  of  sustained  radio  frequency  oscillations  from 
vacuum  tubes,  a third  or  control  member  may  be  employed.  This  may  be  in 
the  form  of  a perforated  plate  or  a grid  of  wire  placed  between  the  plate  and 
filament  so  that  the  electron  stream  must  pass  through  the  meshes  of  the 
grid.  The  remarkable  mobility  of  the  electron  stream  permits  of  ready  con- 
trol of  the  current  between  plate  and  filament.  Dr.  Langmuir  has  stated 
t that  the  current  between  plate  and  filament  with  the  control  member  in- 
serted is  given  by  the  equation : 


i=i4.6fj( io)-6—  (e+k  e'  )3/2 


where  i is  the  current  in  amperes  in  the  plate  circuit,  / the  length  of  the  fila- 
ment in  centimeters,  r the  radius  of  the  surrounding  plate  (of  cylindrical 
form)  in  centimeters,  e the  voltage  in  the  plate  circuit,  e ' the  grid  potential 
(relative  to  the  filament),  and  k a constant.  The  constant,  k,  is  dependent 
on  the  spacing  of  the  grid  wires,  the  distance  of  the  grid  from  the  plate  and 
filament,  and  the  construction  of  the  tube.  Roughly  speaking,  the  finer  the 
spacing  of  the  grid  wires,  the  larger  the  constant  k and  the  smaller  the  grid 
potential  variations  which  will  completely  control  the  plate  current.  The 
danger  with  fine  grids  is  that  small  positive  potentials  will  produce  exces- 
sively large  plate  currents.  With  a coarse  grid,  the  control  voltages  must 
be  larger,  but  the  danger  mentioned  above  is  minimized. 

The  control  energy  required  for  producing  the  requisite  grid  potential  varia- 
tions is  quite  small  and  herein  lies  the  remarkable  amplifying  (and  oscillating) 
power  of  the  device.  Aside  from  grid  leakge  and  grid  charging  currents  there 
are  no  sources  of  energy  loss  in  the  grid  circuit  inside  the  bulb. 


A typical  grid  potential-plate  current  curve 
is  given  in  Figure  66.  It  will  be  seen  that  for 
large  negative  grid  potentials  (at  A)  practically 
no  current  flows  in  the  plate  circuit.  From  B 
to  C the  current  through  the  plate  circuit  varies 
practically  linearly  with  the  applied  grid  (nega- 
tive) potential,  and  it  is  in  this  range  that  the 
tube  should  be  worked  for  radio  telephonic 
oscillation  or  control.'  At  C,  the  plate  charac- 
teristic begins  to  flatten,  until  at  D practically 
no  further  increase  of  plate  current  can  be 
produced  by  more  positive  grid  potential.  The 
flattening  of  the  curve  at  D may  be  caused 
either  by  temperature  or  space  charge  limitation 
of  the  plate  current  and  determines  the  rating 
of  the  tube. 


Future  66 — Relation  between  grid  po- 
tential and  plate  current  for 
pure  electron  amplifiers 
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In  Figure  67  is  illustrated  the  mode  of  action  of  the  electron  relay  as  an 
amplifier  of  alternating  current.  The  alternator,  A (which  may,  of  course,  be 


replaced  by  the  oscillating  circuit  con- 
denser terminals),  is  connected  to  the 
grid  and  filament  of  the  tube.  The  plate 
circuit  is  supplied  by  the  Battery  B 
which,  we  shall  assume,  readily  permits 
the  passage  through  it  of  alternating 
current.  If  this  last  is  not  true,  a large 
condenser  must  be  shunted  across  the 
battery,  thus  ■ by-passing  the  alternating 
current  without  interfering  with  the  di- 
rect plate  current.  In  series  with  B are 
connected  the  direct  current  ammeter 
the  alternating  current  ammeter,  A«. 
and  the  primary  of  the  transformer,  T. 
It  is  assumed  that  Ax  does  not  impede 
the  flow  of  alternating  current  in  the 
plate  circuit ; otherwise  it  may  have  a 
condenser  placed  in  parallel  with  it.  The 
secondary  terminals,  X,  Y,  of  the  trans- 
former T constitute  the  output  terminals 
of  the  amplifier  or  “repeater.” 

Under  the  conditions  shown,  the  plate 
current  will  remain  at  the  steady  value 
indicated  by  AB  in  Figure  68  so  long  as 
the  alternator.  A,  is  not  running.  The 
effect  of  closing  the  alternator  circuit 


X V 

Figure  67 — Amplification  of  alternating 
current  energy 


is  shown  at  BC  in  Figure  68.  In  the  figure  the  median  value  of  the  portion,  BC, 
is  taken  as  equal  to  that  of  AB ; that  is,  it  is  assumed  that  the  fluctuating  current 
swings  up  and  down  around  an  average  value  equal  to  the  original  direct  cur- 
rent. This  is  generally  not  the  case ; since  grid  circuit  rectification,  flattening  of 
the  grid  potential-plate  current  characteristic,  or  occasional  positive  grid  charges 
may  cause  the  average  plate  current  to  go  up.  remain  fixed,  or  drop  when  the 
alternating  potential  difference  is  applied  to  the  grid  and  filament.  In  any  case, 
however,  the  pulsations  in  current  in  the  plate  circuit  will  be  marked  if  the  grid 
potential  variations  are  sufficient,  and  there  will  be  available  at  the  terminals. 
X,  Y,  the  amplified  energy.  As  shown,  the  device  may  obviously  be  used  as 

an  audio  or  radio  frequency  amplifier,  and  is 
indeed  so  employed  respectively  in-  the  trans- 
continental wire  telephone  lines  and  in  or- 
dinary receiving  radio  sets. 

It  has  been  pointed  out  that  the  energy 
delivered  at  the  terminals,  X,  Y,  is  manv 
times  greater  than  that  required  at  the  ter- 
minals. U,  V,  of  the  alternator.  For  ex- 
ample, there  may  be  available  at  X,  Y.  10 
watts,  while  only  1 watt  is  required  at  U,  V . 
It  would  immediately  seem  that  if  one  of 
the  10  watts  available  at  X,  Y,  were  trans- 
-TlME-  ferred  back  to  U,  V,  bv  coupling  or  other 


Figure  68  -Plate  current-time  curve 


wise,  the  alternator  might  be  removed,  but  the. 
system  would  continue  to  sing  or  oscillate 


steadily  as  a generator  of  alternating  current. 
A typical  circuit  arrangement,  shown  by  E.  H.  Armstrong,  for  securing  this  so- 
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called  “regenerative  coupling”  is  given  in  Figure  69.*  It  will  be  seen  that  the 
arrangement  is  similar  in  principle  to  Figure  67,  except  that  the  alternator, 
A,  has  been  replaced  by  the  oscillating  circuit,  L L ' C,  or  rather  by  the  condenser 
terminals  of  C.  In  addition,  there  has  been  added  the  coupling,  L'  L",  between 


Figure  69 — Oscillating  circuit  Figure  70 — Plate  circuit  tuning  in  oscillating 

circuit 


the  grid  circuit,  L L'  C,  and  the  plate  circuit,  L"  B.  A system  such  as  that 
shown  will  osfillate  vigorously  if  the  circuit  constants  are  properly  chosen.  The 
output  energy  is  in  general  obtained  by  coupling  to  a coil  inserted  in  the  plate 
circuit.  It  is  this  type  of  oscillator,  which,  used  as  a detector  also,  is  so  directly 
applicable  to  long  distance  beat  reception;  and  has  accordingly  been  widely  ap- 
plied for  that  purpose. 

An  improvement  on  the  simple  circuit  of  Figure  69  has  been  shown  by  Arm- 
strong, and  is  given  in  Figure  70.*  It  contains  an  added  inductance,  L",  in  the 
plate  circuit  and  a condenser,  C,  across  the  terminals  of  L ' and  L"  whereby  the 
plate  circuit  may  be  tuned  to  the  same  frequency  as  the  grid  circuit  or  approxi- 
mately so.  The  efficiency  and  output  of  the  oscillator  are  generally  increased  by 
such  an  arrangement;  but,  on  the  other  hand,  the  complexity  of  apparatus  and 
difficulty  of  adjustment  may  sometimes  become  undesirable. 

In  working  with  the  various  types  of  oscillating  circuits  to  be  shown,  it  is 
quite  essential  that  the  grid  connection  shall  be  to  such  a point  of  the  conjoint 
grid  and  plate  circuits  that  the  electromotive  forces  placed  on  the  grid  are  in  the 
proper  phase  relation  to  the  alternating  current  produced  in  the  plate  circuit, 
otherwise  the  system  will  not  persist  in  oscillation. 


Figure  71 — Meissner  oscillating  circuit , 1913 


A form  of  oscillating 
circuit  of  simple  electrical 
nature,  due  to  Dr.  A.  Meis- 
sner of  the  Telefunken 
Company,  and  invented  by 
March,  1913,  will  be  next 
® considered.  The  circuit  is 
shown  in  Figure  71.  It 
will  be  seen  that  the  grid 
and  plate  circuits  are 
coupled,  but  indirectly 
through  the  tuned  circuit  L 
//  C The  inductance,  L 


of  this  circuit  is  coupled  to  the  plate  circuit,  while  the  inductance,  Z/. 
cf  the  same  circuit  is  coupled  to  the  grid  circuit.  In  consequence,  sus- 


* “Proceedings  of  the  Institute  of  Radio  Engineers,”  Volume  3,  Number  3.  S2ptemb**r.  1915. 
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tained  alternating  current  will  be  produced  in 
the  circuit.  L L'  C,  as  previously  indicated. 
In  practice,  resistance  can  be  inserted  in  the 
circuit,  L L'  C,  for  absorbing  the  output 
of  the  system ; and  in  fact,  the  capacity,  C , 
(and  the  resistance  jusl  referred  to),  are  re- 
placed by  the  antenna  when  radiation  is  de- 
sired. Another  form  of  circuit  used  by  the 
same  company,  and  the  joint  invention  of 
Count  Arco  and  Dr.  Meissner  in  1914  is 
shown  in  Figure  72.  It  differs  from  that  pre- 
viously shown  in  that  the  intermediate  coup- 
ling circuit  is  replaced  by  a direct  inductive 
coupling  between  grid  and  plate  circuits.  This 
coupling,  L L'f  links  the  grid  circuit  to  the 
tuned,  absorbing  plate  circuit,  L'  L"  C,  which, 
as  before,  may  either  contain  the  antenna  or 
be  coupled  thereto. 

An  interesting  type  of  bulb  was  used  by  Dr. 
Meissner  in  his  experiments ; and  a photo- 
graph of  this  bulb  is  shown  in  Figure  73. 
Bulbs  of  this  sort  give  current  amplifications 
up  to  thirty  times.  It  must  be  at  once  men- 
tioned that  these  are  not  high  vacuum  bulbs, 
an  atmosphere  of  mercury  vapor  being  pur- 
posely provided  by  the  small  piece  of  mercury 
amalgam  shown  sealed  into  the  small  side  tube 
at  the  bottom  of  the  tube.  The  result  of  this 
vapor  and  the  oxide-coated  Wehnelt  (heated') 
cathode  is  that  the  tube  in  operation  shows  a 
continuous  blue  glow. 

As  has  been  stated,  the  filament  is  a plati- 
num strip,  about  a meter  (3  feet)  long  in  all, 
1 mm.  (0.04  inch)  wide,  and  0.02  mm.  (0.002 
inch)  thick.  It  is  thinly  coated  with  a mix- 
ture of  calcium  and  barium  oxides,  and  is 
brought  to  a bright  red  heat  by  a current  of 
about  2 amperes  from  a 28  to  32  volt  storage 
battery,  the  current  being  regulated  by  a 5 
ohm  variable  series  resistance.  Considerable 
heating  power  is.  therefore,  required  ; and  the 
source  of  this  power  must  be  an  extremely 
constant  one. 

The  plate  circuit  is  fed  from  a 220  volt 
source  which  may  be  an  ordinary  dynamo 
with  choke  coils  in  the  supply  leads  to  cut 
down  the  incidental  noises.  The  plate  circuit 
current  is  about  0.01  ampere,  and  the  dark 
space  interrupting  the  blue  glow  above  the 
grid  can  be  used  for  rough  indication  of  the 
current  through  the  plate  circuit.  As  will  be 
seen,  the  plate  itself  of  heavy  aluminum  wire. 

The  grid  is  a perforated  aluminum  wire, 
the  size  of  the  perforations  being  about  3.S 
mm.  (0.14  inch).  It  will  be  noted  that  all  con- 
nections to  ibis  bulb  are  made  through  the 


circuit 


l:i< ntre  73 — Lichen  tube  of  Tele- 
fun hen  Company 
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bayonet  socket  in  the  base,  this  being  so  arranged  that  the  bulb  can  be  placed  in 
its  socket  only  in  the  correct  position.  The  lives  of  these  tubes  are  claimed  to  be 
1000  hours  or  more. 

When  used  as  an  oscillator,  wave-lengths  as  short  as  five  or  ten  meters  have 
been  obtained,  and  with  great  constancy.  Using  a plate  voltage  of  440  (instead 
of  the  usual  220),  twelve  watts  has  been  transferred  to  an  antenna,  corresponding 
to  an  antenna  current  of  1.3  ampere  in  a 7-ohm  antenna  at  600  meters  wave- 
length. 

This  is  the  sixth  article  of  a series  on  “Radio  Telephony,”  by  Dr.  Goldsmith.  In  ar- 
ticle VII,  in  the  July  issue,  he  continues  the  discussion  of  vacuum  tube  circuits  in  radio 
telephony  and  describes  the  1914  Franklin  circuit  used  by  the  English  Marconi  Company, 
also  noting  another  form  of  transmitting  circuit.  The  de  Forest  experiments  are  described 
and  the  pliotron  or  three-electrode  tube  is  discussed.  The  use  of  banks  of  tubes  is  reviewed 
and  the  construction  is  described.  A -modified  vacuum  amplifier  and  oscillator,  the 
“dynatron,”  is  presented,  its  combination  with  the  pliotron  is  noted  and  the  development 
thereby  of  the  four-electrode  device,  the  pliodynatron. 


BOOK  REVIEW 


THE  WIRELESS  TELEGRAPH- 
ISTS’ POCKET  BOOK,  by  J.  A.  Flem- 
ing, M.A.,D.Sc.  The  appearance  of  this 
little  volume  by  Dr.  Fleming  brings 
home  to  us  an  appreciation  that  raclio- 
telegraphy  has  established  its  right  to 
rank  as  an  exact  and  practical  science. 

In  the  early  days  all  adjustments  and 
improvements  had  to  be  effected  by  trial 
and  experiment,  and  these  empyrical 
methods  were  slow,  laborious  and  costly. 
All  that  for  many  years  past  investiga- 
tors have  been  accumulating  in  formulae 
and  methods  of  calculations  for  prac- 
tical wireless  telegraphy,  with  a mini- 
mum of  labour,  and  leaving  nothing  to 
chance,  Dr.  Fleming  has  collated  and  set 
forth  with  the  clarity  of  diction  for 
which  he  has  attained  a wide  reputation. 

For  the  benefit  of  fhose  who  have  al- 
lowed their  mathematical  knowledge  to 
“rust,”  the  mathematical  notes  to  which 
the  fir§t  chapter  is  devoted  will  prove  of 
great  assistance.  Without  diving  too 
deeply  into  the  “Science  of  Figures  and 
Formulae”  this  chapter  gives  exactly 
what  is  necessarv  for  the  intelligent  ap- 
preciation of  the  more  peculiarly  radio 
telegraphic  chapters  which  follow.  Next 


in  order  is  a section  devoted  to  units, 
dimensions  and  systems  of  measurement. 
All  the  units  and  every  kind  of  measure- 
ment needed  by  the  wireless  telegraphist, 
engineer  or  investigator  are  carefully 
and  clearly  set  forth,  the  instruments 
themselves  and  the  principles  on  which 
they  are  based  coming  in  for  treatment 
both  valuable  and  interesting.  Features 
of  all  systems  are  dealt  with,  the  Arc 
system  of  Wireless  Transmission,  the 
Goldschmidt  High  Frequency  Alterna- 
tor, the  Fessenden  Heterodyne  Receiver, 
and  so  on. 

The  third  chapter — one  of  the  most 
valuable  in  the  book,  as  far  as  wireless 
engineers  are  concerned — deals  in  mas- 
terly style  with  high-frequency  resist- 
ance and  inductance  measurement.  The 
difference  between  high-frequncy  resist- 
anc  and  steady  resistance,  the  calcula- 
tion of  high  frequency  fresi stance  of 
wires,  self  and  mutual  inductance  with 
its  calculation  and  measurement — all 
these  form  subjects  of  the  greatest  im- 
portance, and  the  numerous  formulae 
provided  will  be  found  of  the  greatest 
use.  Further  chapters  treat  of  high  fre- 
quency current  and  voltage  measure- 
ments, capacity  measurement  and  pre- 
determination. methods  of  measuring 
wave-lengths  and  decrement,  and  nu- 
merous other  vital  subjects. 
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Fleming  Valve  Sustained  Over 

“Audion” 


T'HE  Circuit  Court  of  Appeals,  for 
the  Second  Circuit,  New  York, 
handed  down  on  May  8th  a unanimous 
opinion  in  favor  of  the  Marconi  Com- 
pany, in  its  suit  brought  against  the 
de  Forest  Radio  Telegraph  and  Tele- 
phone Company  for  infringement  of 
the  well-known  Fleming  patent. 

The  case  was  originally  brought  in 
f the  United  States  District  Court  of  the 
Southern  District  of  New  York  by  the 
Marconi  Company  on  this  Fleming  pat- 
ent, alleging  that  the  de  Forest  Com- 
pany’s so-called  “Audion”  was  an  in- 
fringement. 

The  defendant,  the  de  Forest  Com- 
pany, set  up  a counter  claim,  alleging 
that  the  Marconi  Company’s  apparatus 
infringed  some  six  or  more  de  Forest 
patents.  In  the  Trial  Court  Judge 
Julius  M.  Mayer  held  that  the  Marconi 
Company’s  Fleming  patent  was  a pat- 
ent of  great  merit  and  of  value,  and 
was  valid  and  had  been  infringed  by 
the  de  Forest  “Audions”;  he  also  held 
that  the  Marconi  Company’s  apparatus 
did  not  infringe  the  seven  patents  of 
the  de  Forest  Company.  The  Marconi 
Company  confessed  that  two  other  de 
Forest  patents  were  good  patents  and 
that  the  Marconi  Company  had  used 
them  to  a slight  extent. 

In  affirming  the  decree  of  Judge 
Mayer  Judge  Hough,  speaking  for  the 
Circuit  Court  of  Appeals,  said : 

“Utilization  of  the  Edison  effect  does 
not  mean  that  the  use  of  Edison's  ap- 
paratus or  any  modifications  thereof  as 
a detector  was  easy  or  simple.  The  ad- 
mitted fact  that  years  passed,  and  detec- 
tors of  various  kinds,  from  the  coherer 
to  the  crystal,  acquired  vogue  before  any- 
one thought  of  using  Edison’s  curiosity 


of  electricity  for  the  discovery  or  trans- 
lation of  Hertzian  waves,  has  proved 
enough  on  this  point.  Fleming  was  the 
first  to  disclose  an  apparatus  for  this 
purpose.” 

And  again  Judge  Hough,  speaking 
for  the  Court  of  Appeals,  said: 

“Therefore  the  first  question  (as  stated 
by  appellee)  is  substantially  this:  Was 

it  invention  to  use  ‘as  a detector  of  wire- 
less waves,  an  Edison  hot  and  cold  elec- 
trode lamp*?  This  is  a question  of  fact 
and  we  arrive  at  the  conclusion  of  the 
Lower  Court,  that  at  the  date  of  Flem- 
ing's application  it  was  not  known  to 
men  skilled  in  the  radio  art  that  a recti- 
fier would  act  as  a detector,  or  that  any- 
thing that  would  rectify  oscillations  of 
low  frequency  could  rectify  waves  of  the 
order  used  in  radio  communication. 

“Edison's  patent  stated  a fact  and  sug- 
gested a tantalizing  mystery,  because  even 
he  did  not  pretend  to  state,  or  assert  that 
he  knew,  why  his  ‘effect'  took  place.  His 
disclosure  remained  (so  far  as  we  can 
discover  from  this  record)  a laboratory 
problem  until  Fleming  applied  it  (whether 
with  a wrong  theory  or  a right  one  is 
immaterial)  to  a new  and  very  practical 
field  of  usefulness.” 

Summarizing,  Judge  Hough  said: 
‘‘We  have  no  doubt  that  Fleming’s 
patent  displays  invention,  and  of  a very 
meritorious  device.” 

As  to  the  patents  which  the  de  For- 
est Company  alleged  that  the  Marconi 
Company  had  been  infringing,  the 
Court  of  Appeals  held  that  six  of  them 
were  not  infringed  and  that  the  sev- 
enth was  void.  The  result,  therefore, 
of  this  opinion  seems  to  be  that  the 
Marconi  Company  has  underlying  or 
basic  patents  for  what  are  called 
“vacuum”  detectors,  and  that  the  de 
Forest  Company  has  two  patents  for 
improvements  of  the  Marconi-Fleming 
patents  for  these  devices. 
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The  Control  of  Wireless 


Federal  Government  Monoply  or  Private  Enterprise  ? 

A Complete  Summary  of  the  Arguments 
Made  for  and  Against  the  Proposals 

An  Informative  Guide  for  Those  Who  Wish  to  Gain  a Clear  and 
Concise  View  of  the  Subject 

PART  1. 

Shall  the  United  States  Government  monopolize  the  means  of  wireless  communication 
throughout  the  country,  or  shall  private  commercial  enterprise  be  permitted  to  encourage 
and  develop  the  art  as  it  has  done  in  the  past? 

Herewith  is  given  a concise  resume  of  the  arguments  for  or  against  the  proposals  as 
brought  out  in  the  recent  hearings  before  the  Committee  of  the  House  of  Representatives 
as  to  the  merits  of  the  bill  contemplated  for  the  regulation  of  radio  communication.  They 
are  so  arranged  as  to  give  the  reader  a clear  and  lucid  understanding  of  the  subject  and 
enable  him  to  arm  himself  with  the  telling  weapons  of  the  highest  expert  opinion. 

The  Government  side  was  presented  by  naval  officers  and  leading  members  of  the 
administration. 

The  side  of  the  commercial  interests  and  research  workers  was  presented  by  the  fore- 
most wireless  experts  of  the  country,  scientists,  and  trained  officials  of  the  companies 
engaged  in  the  business  of  wireless  communication. 

Whose  arguments  were  the  more  convincing? 

The  testimony  of  Government  witnesses  is  printed  in  Roman. 

The  testimony  of  those  favoring  the  maintenance  of  private  control  of  wireless  enter- 
prise is  printed  in  italics. 


JOSEPHUS  DANIELS,  Secretary  of 
the  Navy,  said,  in  advocacy  of  Gov- 
ernment monopoly  of  radio  communica 
tion,  that  the  Navy  Department  as  the 
principal  user  and  the  most  extensive 
buyer  of  radio  apparatus  in  the  United 
States,  had  the  strongest  influence  in  de- 
veloping apparatus  since  the  early  days 
of  the  use  of  radiotelegraphy  in  this 
country,  by  constantly  requiring  manu- 
facturers to  incorporate  new  ideas  which 
the  department  found  necessary.  The 
Navy  Department  was  convinced  that 
Government  operation  and  control  of  all 
stations  used  for  commercial  purposes, 
other  than  those  on  board  merchant 
ships,  was  necessary  on  account  of  the 
mutual  interference  between  stations 
and  for  other  reasons.  He  reasoned 
that  to  permit  the  greatest  amount  of 
business.  Government  and  commercial, 
being  done  through  consistent  changes 
in  apparatus,  through  systematic  appor- 
tionment of  and  prompt  and  frequent 


changes  of  wave-lengths,  and  through 
standardized  methods  of  operating,  one 
management  was  necessary. 

Radiotelegraphy,  said  Mr.  Daniels, 
had  been  regarded  as  a natural  Govern- 
ment monopoly  for  other  reasons,  since 
only,  by  the  closest  regulation  could  the 
best  use  of  this  art  be  obtained,  not  only 
for  commerce  and  safety  at  sea,  but  for 
military  purposes.  Radiotelegraphy  was 
a strict  Government  monopoly  with  the 
larger  number  of  foreign  nations,  and 
in  these  foreign  countries  where  com- 
mercial stations  were  permitted,  the 
Government  control  was  generally  so 
strong  as  to  amount  to  a monopoly. 
The  department  strongly  recommend- 
ed that  the  committee  provide  for  the 
purchase  of  all  stations  used  for  com- 
mercial purposes. 

Thomas  Ewing , United  States  Com- 
missioner of  Patents,  informed  the  Com- 
mittee that  he  was  personally  not  in  fa- 
vor of  complete  Government  oivnership. 
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The  big  power  stations  would  not  be  nu- 
merous, he  said,  and  they  could  be  con- 
trolled under  regulations  which  could  in 
stantly  be  put  in  force  in  emergencies . 
The  question,  he  thought,  that  Congress 
had  to  take  into  account  was  where  it 
was  going  to  draw  the  line.  There  was 
a present  situation  and  there  were  future 
possibilities.  The  present  situation  zvas 
that  we  had  an  instrumentality  for  com- 
munication that  zvas  of  great  importance 
to  the  Government  and  to  commerce,  and 
zve  should  get  the  benefit  of  it.  The  fu- 
ture possibility  zvas  that  it  might  be  made 
very  much  better.  “My  theory,  and  my 
objection  to  the  theory  of  Government 
ozvnership,”  said  Mr.  Ezving,  “is  that  if 
the  Government  takes  over  the  wireless 
business,  it  zvill  largely  be  the  end  of 
the  development  of  wireless.  I,  am  op- 
posed personally — I do  not  speak  for  the 
department,  because  the  department  is 
not  interested,  but  I happen  to  be  the 
Commissionr  of  Patents  and  am  interest- 
ed in  that  zvay — to  the  idea  of  shutting 
out  or  seriously  limiting,  or  limiting  any 
more  than  is  necessary,  the  field  of  op- 
eration or  of  private  enterprise  in  the 
dez’elopment  of  zvireless.” 

Mr.  Ezving  added  that  there  was  one 
other  thing  he  zvould  like  to  say  some- 
zvhat  by  way  of  apology.  Ever  since  he 
had  been  on  the  committee  that  drafted 
the  bill  under  discussion,  he  had  been 
rather  in  an  attitude  of  opposition  to  the 
Navy  Department,  zvhich  had  always 
been  strongly  for  greater  control,  and,  in 
fact,  for  Government  ozvnership,  and  he 
zvished  to  say  that  it  zvas  not  at  all  from 
lack  of  appreciation  of  some  splendid 
zvork  the  Navy  Department  had  done  in 
this  field.  But  he  did  not  think  that  the 
Navy  Department,  or  any  department  of 
the  Government,  zvas  organized  for  pur 
poses  of  investigation  and  dez’clopment 
of  the  sciences  and  arts  such  as  zvireless, 
and  that  if  the  Navy  Department  go * 
control  of  it,  it  zvas  not  at  all  probable 
that  the  advance  zvould  be  such  as  would 
eventuate  if  the  field  zvere  left  open 
largely  to  private  enterprise. 

Reprcsentaiz'e  Rufus  Hardy  of 
Texas,  of  the  Committee,  at  this  point 
asked  Mr.  Ezving  zvlxether  any  private 


monopoly  in  wireless  had  yet  been  estab- 
lished in  this  country. 

“No,  there  is  no  monopoly,”  was  Mr. 
Ezving’ s reply. 

Representative  Hardy  inquired 
whether,  if  the  Government  were  taken 
out  of  the  zvireless  business,  there  zvould 
not  be  made  an  effort  for  commercial 
uses  especially,  by  a large  enterprise,  to 
monopolize  the  zvireless  industry . Mr. 
Ezving  expressed  the  opinion  that  sucn 
a situation  might  result  in  a single  zvire- 
less company  controlling  the  entire  busi- 
ness, and  that  if  such  a result  ensued . ii 
zvould  be  because  such  an  eventuality 
was  etninently  desirable.  If  a private 
company  zvon  out,  it  would  be  because 
the  wireless  field  lent  itself  to  that 
method  of  development. 

Representative  Hardy  asked  Mr.  Ezv- 
ing zvhether  his  objection  to  Government 
ozvnership  zvas  based  on  the  idea  that  tf 
the  Government  became  the  ozvner,  then 
all  future  development  zvould  stop.  “I 
think  it  zvould  check  all  future  develop- 
ment,” was  the  reply.  “My  reason  is” 
continued  Mr.  Ewing,  “that  the  private 
ozvner,  zvhether  monopolistic  or  other- 
wise, is  in  business  to  make  money.  It 
is  a commercial  concern  and  the  prob- 
lems are  treated  as  commercial  problems. 
Where  development  is  possible,  if  it  pays 
it  will  be  financed.  The  men  zvho  have 
displayed  talent  zvill  be  employed  for 
that  purpose  and  zvill  not  be  assigned  to 
other  duties.  If  the  Navy  Department 
has  control  of  the  zvireless,  men  zvill  be 
selected  according  to  Navy  discipline;  a 
man  zvho  has  succeeded  in  one  particular 
line  zvill  be  transferred  to  another  line 
simply  because  of  Navy  discipline.  The 
men  are  not  selected  because  they  arc 
investigators ; they  are  selected  to  make 
naval  officers  and  the  thing  is  treated 
as  a Navy  matter,  not  as  a matter  for 
the  development  of  zvireless.” 

Mr.  Ezving  instanced  the  case  of  Cap- 
tain Bullard,  zvho  zvas  formerly  the  head 
of  radio  zvork,  his  successor  nozv  being 
Commander  Todd.  Captain  Bullard,  he 
said,  had  been  ordered  off  to  other  zvork, 
zvhich  supposedly  zvas  not  zvireless, 
since,  he  said,  the  Navy  does  not  pick 
out  a man  zvho  distinguishes  himself  in 
zvireless,  saying,  “ You  devote  your  life 
to  zvireless .”  The  navy  man  has  to  be 
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trained  primarily  as  a naval  officer,  while 
in  private  life  the  wireless  man  devotes 
his  life  to  the  art.  Mr.  Ewing  repeated 
that  he  tvas  not  criticising  the  Navy  De- 
partment, but  that,  as  a matter  of  en- 
couraging scientific  investigation,  the 
Government  was  not  a shining  success 
in  comparison  with  private  enterprise. 

Government  Ownership  Definitely 
Proposed 

Newton  D.  Baker,  Secretary  of  War, 
said  in  behalf  of  the  measure  that  the 
features  which  Were  of  especial  interest 
to  the  War  Department  were  those 
which  looked  to  Government  control 
and  supremacy  in  the  field  of  wireless 
operation.  He  said  that  the  War  De- 
partment was  as  one  with  the  Navy  in 
believing  that  the  time  had  arrived  for 
the  establishment  of  the  complete  su- 
premacy of  the  Government  in  the  wire- 
less field.  , 

Representaive  Rufus  Hardy  of  Tex- 
as, a member  of  the  Committee,  remark 
ed  that  there  was  a general  disposition 
to  shy  at  the  term  “Government  owner- 
ship,M and  he  asked  the  Mr.  Baker 
whether,  in  his  opinion,  the  only  com- 
plete control  would  be  ownership. 

Secretary  Baker  replied  that  he  did 
not  shy  at  the  word,  but  he  preferred  to 
deal  with  ideas  rather  than  words,  and 
when  a word  had  obtained  a bad  repu- 
tation which  it  did  not  deserve,  he  some- 
times avoided  it.  When  asked  by  Mr. 
Hardy  whether  it  was  possible  to  frame 
a bill  so  as  to  permit  progress  outside  of 
the  Government  and  at  the  same 
time  to  give  the  Government  complete 
control,  Mr.  Baker  replied  that  that 
would  be  very  much  like  having  two 
companies  running  railroad  trains  on 
the  same  track  without  complete 
control  by  one  of  the  companies. 
He  added  that  in  his  opinion  unfortu- 
nately the  transmission  of  wireless 
messages  was  a matter  in  which  in- 
terferences were  so  destructive  that 
unless  someone  controlled  the  means 
of  transmission,  nobody  could  succeed 
in  it. 

Mr.  Baker  said  that  he  did  not  think 
it  absolutely  necessary  to  forbid  private 
use  of  the  wireless,  but  he  thought  the 


proper  plan  was  to  make  the  Govern- 
ment establishments  supreme  in  the  field 
and  to  make  the  advantages  of  the  Gov- 
ernment facilities  so  great  that  private 
agencies  would  desire  to  withdraw  in 
favor  of  the  Government.  “As  I under- 
stand the  purpose  of  this  bill,”  he  added, 
“it  is  to  provide  for  operation,  through 
the  Navy  Department,  of  the  coastal 
stations,  placing  the  Navy  Department 
in  a position  where  private  agencies  will 
desire  to  transfer  their  operations  to 
that  department,  ultimately  leading  to  a 
monopoly  in  wireless  transmission  in  the 
Government  through  the  Navy  Depart- 
ment.” 

Professor  Alfred  N.  Goldsmith , di- 
rector of  the  Radio  Telegraphic  and  Tel- 
ephonic Laboratory  of  the  College  of  the 
City  of  Nezv  York , stated  his  belief  that 
Government  ownership  and  competition 
in  a field  like  the  radio  field,  where  re- 
turns are  at  best  very  limited , would  ef- 
fectively strangle  all  private  enterprise 
and  cause  this  country  to  drop  rapidly 
back  into  an  inferior  position  in  this  art. 
The  Government , he  said,  had  never 
shown  any  tendency  toward  constructive 
improvement  in  commercial  lines  and 
had  rightly  left  these  to  individual  in- 
itiative. 

This  policy  had  been  amply  justified  in 
other  communication  lines.  It  was  now 
proposed,  suddenly,  to  alter  entirely  the 
formerly  successful  policy,  and  to  take 
over  a partially  developed  field,  just 
when  those  who  had  devoted  their  lives 
to  its  development  were  beginning  to 
reap  the  fruits  of  their  labor.  The  fu- 
tility and  injustice  of  such  an  attitude, 
he  thought,  were  equally  marked.  He 
added  that  it  could  be  safely  asserted 
that  not  one  per  cent  of  the  improve- 
ments in  the  field  of  radio  communica- 
tion had  originated  with  any  Govern- 
ment department.  The  advances  had  all 
been  due  to  the  commercial  companies 
and  their  research  engineers. 

Federal  Capital  to  Force  Commercial 
Withdrawal  # 

Commander  D.  W.  Todd,  United 
States  Navy,  strongly  supported  the 
point  of  view  of  the  Navy  Department 
that  the  Government  should  own  all  the 
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radio  stations  of  the  country,  not  only 
the  coastal  stations  but  also  all  high 
power  stations  and  others  that  handle 
commercial  business.  The  commercial 
stations,  he  said,  must  withdraw  from 
the  field  because  they  could  not  com- 
pete with  the  Government.  The  latter 
was  a monopoly,  backed  by  tremendous 
capital,  and  the  Government  stations 
were  furnished,  through  the  liberality 
of  Congress,  with  the  best  apparatus, 
and  must  take  over  the  whole  wireless 
field  in  the  end. 

Commander  Todd  stated  that  the 
Navy  Department,  and  the  War,  Com- 
merce, Labor  and  Treasury  Depart- 
ments, had  gone  beyond  the  proposed 
bill  in  advocating  Government  owner- 
ship. The  bill  suggested  in  a mild  way, 
such  ownership,  but  now  they  felt 
strong  enough  to  come  out  flatfooted 
and  say  that  they  believed  in  total  en- 
forced Government  ownership,  with  the 
result  that  exceptions  should  apply  only 
until  exceptions  were  all  eliminated  by 
purchase  of  the  privately  owned  sta- 
tions in  the  excepted  localities.  The 
stations  in  Alaska  should  be  bought; 
those  in  Hawaii  and  those  in  the  West 
Indies  should  be  bought,  very  unques- 
tionably and  positively,  as  an  urgent 
military  measure  of  prime  importance. 
He  hoped  to  see  the  bill  amended  to  ef- 
fect a complete  Government  monopoly 
within  two  years. 

Two  Viewpoints  on  Practice  of 
Other  Nations 

Foreign  Governments,  said  Com- 
mander Todd,  had  been  farsighted  to 
establish  wireless  monopolies  from  the 
first.  In  the  European  countries,  where 
the  Governments  did  not  maintain  a 
complete  monopoly,  the  commercial  sta- 
tions were  regulated  so  carefully  that  h 
was  practically  Government  ownership. 
The  Navy  Department,  he  stated,  pro- 
posed to  handle  the  commercial  work  of 
the  country  better  than  the  commercial 
people  were  doing  at  the  present  time, 
in  that  the  Navy  Department  would  be 
able  to  work  in  their  communications 
with  its  own,  and  there  would  be  no  fur- 
ther correspondence  about  interference, 
and  disputes  between  operators  and  sta- 


tions, and  questions  of  where  stations 
should  be  located,  and  how  they  should 
be  operated.  He  added  that  the  ulti- 
mate result  of  the  bill  under  discussion 
would  be  complete  Government  owner- 
ship within  five  years. 

Edward  J.  Nolly,  vice-president  and 
general  manager  of  the  Marconi  Wire- 
less Telegraph  Company  of  America, 
stated  that  it  was  impossible  to  formu- 
late legislation  which  would  forsee  and 
provide  for  the  future  usefulness  of 
radio  communication.  It  was  just  as 
impossible  to  formulate  legislation  which 
would  place  on  the  Navy  Department  or 
any  other  Government  organization  the 
responsibility  for  increasing  the  com- 
mercial use  of  radio  communication  in 
its  present  state  of  availability.  He  rea- 
soned that  if  the  Navy  Department  had 
been  given  a monopoly  of  the  telephone 
when  that  means  of  communication  was 
first  developed,  the  United  States  would 
not  have  today,  as  it  has,  the  greatest 
telephonic  development  of  any  country. 
And  yet  the  telephone  had  not  sup- 
planted the  telegraph.  It  occupied  an 
entirely  new  field  created  for  it  by  the 
persistence  of  private  enterprise. 

The  Government,  Mr.  Nally  pointed 
out , has  not  the  experience  to  be  gained 
only  in  business  getting.  The  Govern- 
ment's sole  function  is  to  spend;  it  does 
not  have  to  cam  money  before  it  can 
spend  it.  Its  method  is  a complete  re- 
versal of  business  methods.  It  can  spend 
money  that  it  does  not  earn.  Com- 
mercial companies  must  earn  so  that 
they  can  spend.  Other  great  nations 
recognised  that  commercial  companies 
have  contributed  to  the  value  of  the  art, 
and  while  England,  and  Germany,  and 
France,  and  Italy,  and  Canada,  and 
other  countries  had  made  and  were  mak- 
ing the  most  of  radio  possibilities,  stil! 
they  had  left  the  development  of  the  art 
to  commercial  companies,  even  assisting 
them  by  subsidy,  and  financial  allow- 
ance. 

Mr.  Nally  called  attention  to  the  fact 
that  radio  communication  was  in  the 
very  infancy  of  its  possibilities,  yet  there 
was  already  an  investment  of  $40,000.- 
000  in  its  commercial  development  in 
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the  United  States.  Rightly  considered , 
all  this  investment,  representing  the 
latest  and  most  powerful  stations,  and 
trained  organizations,  was  an  adjunct  to 
the  Government  in  times  of  military 
necessity.  If  opportunity  for  develop- 
ment were  left  open,  this  investment — 
this  equipment  and  the  personnel — 
would  increase,  and  all  were  completely 
at  the  disposal  of  the  Government  in 
times  of  need.  In  view  of  these  con- 
siderations, it  would  seem  that  where 
the  development  of  an  industry  which 
lent  itself  naturally  and  completely  to 
the  possible  military  necessities  of  the 
country,  and  over  which  * the  Govern- 
ment was  exercising  complete  control, 
there  did  not  exist  a single  valid  reason 
for  making  such  an  industry  a Govern- 
ment monopoly. 

The  abandonment,  said  Mr.  Nally,  of 
the  ideal  of  the  universal  intelligibility 
of  wireless  was  to  abandon  its  future 
development,  but  such  abandonment  was 
inherent  in  a Government  monopoly  of 
the  art,  as  could  readily  be  seen  from 
the  limitations  of  the  jurisdiction  of  a 
Government,  and  the  cumbersomeness 
of  its  international  representation.  A 
good  deal  had  been  said,  Mr.  Nally 
commented,  at  the  hearing  by  the  pro- 
ponents of  the  bill  as  to  the  need  for 
taking  over  existing  high  power  sta- 
tions. It  was  not  clear  whether  they 
wished  them  solely  for  Government 
work  or  to  do  a commercial  business  in 
competition  with  the  cables.  If,  for  ex- 
ample, this  Government  were  to  take 
over  the  Marconi's  New  Jersey  stations, 
he  did  not  see  how  it  could  operate  them 
for * commercial  service  with  Great 
Britain,  except  through  a connection 
with  the  Marconi  Company  of  England, 
zvhich  owns  the  corresponding  stations 
in  Carnarvon  and  Towyn.  If  it  takes 
over  the  Sayville  and  Tuckerton  stations, 
now  the  property  of  private  companies 
in  America,  zvould  they  continue  to  work 
zvith  the  privately  ozvned  stations  in 
Germany  f And  in  what  way  would  the 
Navy  or  the  Government  benefit  through 
such  an  arrangement? 

From  every  possible  point  of  view, 
held  Mr.  Nally,  there  was  not  a sound 
reason  for  placing  the  Government  in 


the  commercial  radio  business.  There 
were  controlling  reasons  of  every  char- 
acter why  this  should  not  be  done. 

Deliberate  Intention  to  Ruin  Com- 
mercial Business 

Captain  W.  H.  G.  Bullard,  United 
States  Navy,  said  that  he  regarded  as 
one  of  the  strongest  points  for  the  so- 
called  Government  control  the  fact  that 
the  proposition  was  quite  different  from 
the  general  proposition  of  Government 
ownership  of  other  public  utilities,  in 
view  of  the  fact  that  the  means  by 
which  communication  was  effected,  the 
atmosphere,  was  a medium  to  which 
title  could  not  be  given  by  anybody  or 
to  anybody,  and  in  that  respect  it  was 
quite  different  from  any  other  form  of 
communication,  such  as  the  telegraph, 
telephone,  or  cable,  where  distinct  title 
could  be  given  to  the  right  of  way  and 
to  the  cables  themselves,  and  the  ma- 
terial features  which  could  be  turned 
over  and  deeds  given  to  the  owners.  But 
this  was  an  impossible  proposition  with 
regard  to  the  use  of  the  atmosphere.  It 
was  free  to  everybody,  and  thus  being 
free  to  everybody,  it  seemed  to  him 
that  it  should  be  under  the  control  of 
one  management,  and  the  only  manage- 
ment that  was  in  position  to  control  it 
was  the  Government. 

Captain  Bullard  said  that  as  a matter 
of  fact,  the  Navy  Department  stations 
now  were  well  ahead  of  the  art.  The 
department  had  not  been  stifling  the  art 
in  the  past,  but  had  been  encouraging  it, 
and  was  encouraging  it  every  day.  So 
the  department  could  never  fall  behind, 
and  if  the  radio  were  all  under  one  con- 
trol— as  he  believed  the  Government 
only  could  and  should  be  in  control — all 
the  inventors  in  the  art  of  radio  and  all 
the  engineers  working  at  it  would  know 
that  there  was  one  central  office  where 
they  could  go  with  their  ideas  and  obtain 
encouragement,  and  where  they  would 
feel  they  could  be  assured  of  encourage- 
ment. 

Captain  Bullard  added  that  he  had 
made  thorough  investigations  abroad  of 
wireless  conditions,  both  through  written 
reports  and  his  personal  tours  in  Europe, 
and  his  impression  was  that  most  of  the 
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leading  countries  owned  their  coastal 
stations  and  that  their  high-powered 
stations  were  operated  by  the  Govern- 
\ ments,  or  apparently,  not  directly  by  the 
Government,  but  by  Government  help 
to  such  an  extent  that  the  Government 
controlled  the  operation.  It  might  be 
private  capital  that  built  them,  but  they 
were  controlled  by  the  Government,  and 
when  it  came  down  to  the  last  word  it 
meant  Government  ownership.  They 
tried  and  tried  to  explain  that  such  was 
not  the  case,  but,  as  a matter  of  fact,  it 
was  the  case. 

When  asked  by  Representative  George 
W.  Edmonds  of  Pennsylvania,  a mem- 
ber of  tjie  Committee,  whether,  when 
the  Government  had  taken  possession  of 
the  coastal  stations,  the  next  thing 
would  be  a request  for  authority  to  take 
possession  of  all  the  high-power  stations, 
Captain  Bullard  replied : “I  believe 

so,  eventually.  Yes.  It  is  all  tending 
to  that,  in  my  opinion.” 

“In  other  words,”  suggested  Mr.  Ed- 
monds, “it  virtually  tends  to  Govern- 
ment monopoly  and  the  elimination  of 
commercial  wireless  absolutely?” 

“Absolute  Government  monopoly  for 
all  purposes.  Yes,”  replied  Captain 
Bullard. 

“The  only  point,  then,”  commented 
Representative  William  S.  Greene  of 
Massachusetts,”  is  that  you  would  prac- 
tically ruin  their  business.” 

“Ruin  their  business,”  assented  Cap- 
tain Bullard,”  and  that  is  the  reason  that 
the  offer  is  inserted  to  buy  their  sta- 
tions at  a fair  valuation^’ 

“Who  is  going  to  make  it  fair?”  asked 
Mr.  Greene. 

“Some  commission  or  somebody  who 
would  be  appointed  by.  Congress,”  was 
the  reply. 

“It  would  not  have  any  value  after  it 
was  ruined,”  suggested  Mr.  Edmonds. 

“Of  course  not,”  replied  the  Captain^. 

Government  Subsidy  Suggested  for 
Art’s  Development 

Professor  M.  I.  Pupin  stated  that 
things  zverc  within  the  reach  of  those 
who  were  studying  the  whole  situation 
which  would  transform  the  entire  aspect 
of  the  wireless  art.  These  things  were 


being  done  because  the  Government  did 
not  own  the  wireless . And  if  the  Gov- 
ernment owned  the  wireless  they  would 
not  be  done.  “I  will  tell  you  the  reason 
why  ” said  Professor  Pupin . “I  have  a 
great  many  friends  among  the  officers 
of  the  Army  and  Navy  and  I would  not 
for  the  world  do  anything  which  would 
hurt  their  feelings.  I maintain  that  the 
Government  is  not  and  never  will  be  in 
a position  to  develop  a new  art . That 
must  be  left  to  private  enterprise  and 
private  initiative.  It  is  a question  of 
psychology,  and  there  is  no  use  arguing 
about  that.  It  is  a fact  zvell  understood 
everywhere  that  a new  art  is  not  de- 
veloped and  cannot  be  developed  by  the 
Government.  Even  the  German  Gov- 
ernment has  not  taken  possession  of  the 
wireless  art  and  will  not  take  possession 
for  some  time  to  come.  Because  the 
German  Government  understands  that 
this  is  a young  art,  and  should  not  be  in- 
trusted to  the  Government  for  its  de- 
velopment, it  leaves  it  to  private  enter- 
prise. And  I should  say  that  if  the 
United  States  Government  is  anxious  to 
prepare  this  art  for  the  national  defense, 
the  wisest  thing  for  it  would  be  to  sub- 
sidise private  enterprise  to  develop  the 
art  for  the  national  defense  as  much  as 
possible  and  as  soon  as  possible.  That 
would  cost  a great  deal  less  and  give 
very  much  better  results  than  Govern- 
ment ownership  ” 

Professor  Pupin  asserted  that  if  the 
Government  in  the  past  had  decided  to 
take  the  then  nezv  art  of  electro-mag- 
netic telegraphy  into  Government  owner- 
ship, there  would  probably  have  been  a 
regulation  that  no  telegraph  zvire  should 
be  near  another  telegraph  zvire — no 
nearer  than,  say  a mile  or  two  miles,  in 
order  to  overcome  the  interferences  from 
zvhich  telegraphy  suffered  at  that  time. 
Had  that  policy  been  pursued  in  1845 
and  1846,  up  to  1860,  it  zvould  have  been 
necessary  to  place  the  telegraph  wires  at 
a distance  of  a mile  apart  or  perhaps  ten 
miles.  But  that  was  not  done,  thank 
God!  The  inventive  genius  of  the  Am- 
erican mind  and  American  enterprise 
zvent  on  and  solved  this  problem  in  a 
most  satisfactory  zvay  by  the  Wheat- 
stone automatic  system,  which  en- 
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abled  the  wires  to  be  placed,  right  along- 
side of  each  other,  unthin  eighteen 
inches , so  that  one  could  have  any  num- 
ber of  zvires  on  a one-pole  line  today . 
Professor  Pupin  then  pointed  out  that 
in  the  proposed  bill  the  Government  in- 
sisted that  wireless  stations  should  not 
be  placed  except  here  and  there  in  order 
to  overcome  interference.  The  heads  of 
Government  departments  were  to  be 
called  upon  to  decide  the  matter,  while 
the  zvireless  engineers,  experts  and  men 
capable  of  building  up  the  zvireless  art 
would  have  nothing  to  say.  He  called 
attention  to  the  fact  that  Government  of- 
ficials had  testified  that  zvireless  teleg- 
raphy zvas  different  from  other  methods 
of  electric  signaling,  since  radio  uses  the, 
air,  the  ether,  zvhile  in  telegraphy  and 
telephony  each  man  has  his  ozvn  circuit. 
This  theory,  Professor  Pupin  contended, 
zvas  zvrong.  So  far  as  magnetic  force 
zvas  concerned,  the  same  tjiedium  was 
used  in  ordinary  telegraphy  and  ordinary 
telephony  as  in  zvireless.  They  all  used 
the  atmosphere ; they  all  used  the  infinite 
medium.  There  zvas  no  distinction  be- 
tzveen  the  tzvo  methods  at  all,  and  for 
that  reason,  so  far  as  interference  by 
the  acts  of  man  and  the  acts  of  God 
zvere  concerned,  both  had  the  same  dif- 
ficulties and  had  to  go  through  the  same 
history  oj  development. 

Arbitrary  Rules  Fatal  to  Progress 

If  the  Government,  argued  Professor 
Pupin,  meant  to  take  possession  of  the 
zvireless  art  and  establish  industrial  re- 
search laboratories  and  go  into  the  art 
of  manufacture,  then  all  zvould  be  well 
and  good.  But  the  proposed  bill  as  it 
stood,  with  the  other  laws  existing  and 
the  other  historical  conditions  of  Gov- 
ernment zvork  existing,  meant  nothing 
else  than  a blozv  to  zvireless  telegraphy. 
If  the  Government  intended  to  impose 
arbitrary  rules  upon  zvireless  operators, 
upon  private  enterprise  operating  zvire- 
less stations,  that  control  zvould  kill  the 
art  in  his  opinion,  even  without  ozvner  - 
ship.  If  it  zvere  found  necessary  to  con- 
trol the  transmission  and  reception  of 
zvireless  signals,  the  Government  should 


do  it  in  conjunction  with  recognized  elec- 
trical authorities — wireless  authorities. 

Secretary  Redfield  of  the  Depart- 
ment of  Commerce,  advocating  the 
acquisition  of  private  stations  of  the 
commercial  companies  by  the  Govern- 
ment, said  that  the  principal  features  of 
the  bill  under  discussion  were  the  pro- 
vision in  section  5 by  which  all  Govern  - 
ment radio  stations  were  to  be  open  to 
the  transaction  of  general  commercial 
business  in  competition  with  radio  sta- 
tions operated  by  private  commercial 
companies,  and  the  provision  in  section 
6 by  which  the  Navy  Department  was 
authorized  to  purchase  at  a reasonable 
valuation  any  coastal  radio  station  which 
the  owner  might  desire  to  sell.  These 
two  propositions  must  be  read  together, 
stated  Secretary  Redfield,  as  the  depart 
ment  would  not  favor,  and  assumed  that 
the  Committee  would  not  care  to  con- 
sider, a proposition  to  put  the  Govern- 
ment of  the  United  States  as  a per- 
manent policy  into  competition  with 
private  corporations  in  the  business  of 
exchanging  commercial  radio  messages 
between  ships  at  sea  and  coastal  station* 
in  the  United  States.  The  two  propo- 
sitions taken  together,  he  said,  con- 
templated the  establishment  of  a Gov- 
ernment monopoly  under  the  Navy  De- 
partment in  the  exchange  of  radio  mes- 
sages between  the  coasts  of  the  United 
States  and  ships  at  sea  through  the  ex- 
clusive ownership  and  operation  of  all 
coastal  stations  by  the  Navy  Department 
except  in  so  far  as  the  other  departments 
of  the  Government  were  required  to 
maintain  and  operate  radio  stations.  The 
department  was  disposed  to  believe  that 
the  bill  should  also  provide  for  the  pur- 
chase and  operation  by  the  Navy  Depart- 
ment of  very  high-powered  stations 
used  for  transoceanic  radio  communica- 
tion between  the  United  States  and 
foreign  nations. 

The  two  systems  of  coastal  stations, 
stated  Secretary  Redfield,  one  owned 
and  operated  by  the  Navy  Department 
and  the  other  by  private  companies,  not 
only  involved  an  economic  waste  to  the 
people  of  the  United  States  but  they  also 
at  times  and  in  places  interfered  with 
each  other  and  prevented  each  other 
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from  efficient  operation  owing  to  the  im- 
perfect development  of  the  art  of  radio 
communication. 

The  Service  to  Shipping  in  Commer- 
cial Operation 

The  Hon . John  IV.  Griggs ; President 
of  the  Marconi  Wireless  Company  of 
America,  pointed  out  that  for  fifteen  or 
sixteen  years  the  Marconi  Company  had 
been  operating  to  develop  the  wireless 
art  for  the  purpose  of  making  a profit 
for  the  investors — the  stockholders . It 
had  developed  what  is  known  as  a ship 
to  shore  business,  so  that  in  connection 
with  its  manufacturing  of  apparatus 
which  was  carried  on  at  its  factory,  it 
was  making  at  the  present  time  a trifling 
profit  over  and  above  its  expenses,  but 
not  enough  to  justify  a dividend  upon 
its  stock.  The  coastal  stations,  Mr. 
Griggs  said,  served  not  only  as  points 
of  communication  with  ships  going  up 
and  down  the  coast  and  in  order  to 
transmit  intelligence  to  or  receive  intelli  - 
gence  from  the  mainland;  but  they  also 
served  as  supply  depots  for  the  Marconi 
Company;  and  the  lessees  of  the  appa- 
ratus, when  they  signed  a contract,  were 
assured  by  the  company  that  with  these 
stations  at  designated  points  along  the 
coast,  at  any  time  they  put  into  the  ports 
where  these  stations  were  located,  they 
could  get  any  new  parts  for  their  ap- 
paratus which  they  might  need,  or  get 
their  apparatus  repaired.  Also  they 
could,  in  the  event  of  an  accident  to  or 
the  illness  of  their  operator,  obtain  o 
new  one. 

“I  may  say  right  here,"  emphasized 
Mr.  Griggs,  “that  if  the  Navy  Depart- 
ment were  allowed  alone  to  carry  on 
these  coastal  stations,  they  would  not  be 
able  to  provide  supplies,  make  the^  re- 
pairs, and  furnish  the  additional  opera- 
tors which  the  Marconi  Company  does, 
and  which  it  is  part  of  the  latter's  con- 
tract to  give  the  lessees,  of  which  there 
are  now  about  500  sailing  the  Atlantic, 
from  one  port  to  another.  In  addition  to 
this  development  of  the  ship-to-shore 
business,  in  connection  with  the  legisla- 
tion that  requires  it,  the  ultimate  large 
purpose  of  the  company  from  the  begin- 
ning has  been  to  establish  trans-Atlantic 
communication  in  competition  ivith  the 


cable  lines  for  the  benefit  not  of  the 
military  department  of  the  Government, 
but  for  the  benefit  of  the  commercial 
people  of  the  United  States — not  to  the 
exclusion  of  the  Government,  but  for  its 
benefit  as*  well  as  for  the  larger  benefit 
of  business  and  commerce  of  the  Ameri- 
can people.  It  took  a long  period  of 
experimentation ; it  took  a long  period  of 
preparation  and  construction  to  reach 
that  point  where  we  were  ready  to  do 
that  business.  The  company  has  ex- 
pended nearly  $5,000,000  in  the  con- 
struction of  stations  on  American  soil 
prepared  to  carry  on  the  transoceanic 
business  with  foreign  countries. 

“Now,  what  good  has  the  Marconi 
Company  done  for  the  zvorld  since  it  was 
organized?”  said  Mr.  Griggs.  “Read  the 
list,  an  enormous  lonq  list,  of  lives  that 
have  been  saved  from  sinking  ships  at 
sea.  The  benefits  to  mankind  and  to  ttie 
world,  in  saving  property  and  life,  of  the 
Marconi  Company,  are  enough  for  the 
Government,  if  it  had  a right  to  recog- 
nize those  things,  to  qive  it  an  enormous 
bounty.  And  yet  it  has  had  nothing  in 
the  way  of  profit.  And  why  do  people 
invest  in  a stock  company,  in  a new  en- 
terprise like  this,  similar  in  its  character 
to  the  Bell  telephone?  Is  it  not  because 
after  years  of  preparation  they  expect  to 
see  a time  come  when  thev  will  reap  a 
profit  for  their  lonq  waiting?  And  that 
is  the  position  of  the  stockholders  of  the 
Marconi  Company.  They  have  reached 
a position  where,  prior  to  the  European 
war,  they  could  see  before  them  great 
profits,  and  where  in  the  ship-to-shore 
business  they  are  already  reaping  a 
measurable  profit  from  a by-product,  as 
we  call  it. 

Public  to  Bear  the  Burden  of 
Development 

“This  is  an  American  commercial  en- 
terprise, entered  upon  in  good  faith, 
with  good  money  behind  it,  reached  al- 
most to  the  point  of  satisfactory  profits. 
And  now  you  are  asked  to  pass  a bill 
under  which  the  Government,  directly  or 
indirectly,  can  force  us  to  let  the  Gov- 
ernment take  our  property,  and  you  are 
providing  a method  by  which  we  can  go 
to  the  Court  of  Claims,  and  at  the  tail  end 
of  a judgment,  ask  Congress  for  an  ap- 
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propriation  to  pay  the  judgment , and 
get  what ? Merely  the  material  value  of 
our  stations.  Is  that  just?  Is  that  just 
treatment  of  those  stockholders  who 
have  put  their  money  in  and  developed 
this  business  and  developed  this  art  until 
it  has  attained  its  present  dimensions 
and  present  great  degree  of  usefulness ? 

“What  is  to  be  done?  Why,  when 
they  have  appraised  the  value  of  these 
stations,  with  proper  depreciation  for 
wear  and  tear,  and  have  paid  two  or 
three  millions  of  dollars . or  five  millions 
of  dollars,  into  our  treasuries  and  the 
business  of  the  company  is  gone,  we  can 
declare  a dividend  among  our  stock- 
holders. We  ahvays  have  money  enough 
to  pay  our  debts,  thank  Heaven,  and  we 
can  divide  up  what  is  left  with  the 
stockholders,  and  they  can  qo  off  with 
40  cents  on  the  dollar,  or  50.  But  they 
ask,  Where  is  the  balance  we  paid  into 
this  company?'  eWhy  we  spent  it  in 
getting  it  in  shape  for  the  Government 
to  take  it  over  at  the  cost  of  the  material 
which  we  had  on  hand  at  the  present 
time.'  And  do  you  think  that  the  answer 
to  that  suggestion  will  be  complimentary 
to  the  bill  that  enforced  that  result? 

Alleged  Desire  to  Sell  Coastal  Stations 
Repudiated 

“ That  that  is  in  contemplation  appears 
from  the  evidence  that  has  been  brought 
out  before  this  Committee.  Commander 
Todd,  I think,  and  some  of  the  others 
said.  ‘Why  we  estimate  we  can  get  all  of 
these  stations,  long  distance  and  all  of 
them,  nozv  at  an  appraisement  of 
$5,000,000.  But  if  you  wait  a few  years 
they  zvill  be  worth  twenty.'  Why  zvtll 
they  be  zvorth  twenty  millions?  Be- 
case  of  the  appreciation  of  the  material? 
No;  but  because  the  company  zvill  have 
realised  its  hope  and  expectation  in 
bringing  these  stations  to  an  earning 
point.  And  then  if  the  company  at- 
tempted to  tear  them  dozvn  when  they 
zvere  shozving  an  earnina  capacity  on 
$20,000,000,  the  very  stones  would  cry 
out  in  protest  against  it." 

Captain  W.  H.  G.  Bullard,  United 
States  Navy,  said  that  the  proposition 
as  it  stood  at  present,  was  that  the  Gov- 
ernment stations  should  be  open  to  com- 
mercial business,  which  meant  that  the 


Government  stations  would  then  be 
legally  and  lawfully  competing  with  the 
present  commercial  stations.  The  latter 
could  go  along  and  operate  just  as  long 
as  they  pleased,  so  long  as  no  interfer- 
ence took  place,  but  from  Captain  Bul- 
lard’s experience,  he  said,  the  com- 
mercial companies  would  in  a very  shoi  t 
time  come  to  the  Government  and  ask 
that  the  stations  be  taken  off  their  hands, 
since  it  was  a well  known  matter  that 
the  coastal  stations  were  kept  up  and 
operated  at  a loss  simply  because  they 
were  necessary  parts  in  a chain  of  trans- 
mission. 

Representative  Edward  W.  Saunders, 
of  Virginia,  a member  of  the  Committee 
observed  that  the  theory  of  the  bill  evi- 
dently was  not  to  forcibly  or  by  any 
manner  of  compulsory  process  take 
over  the  wireless.  But  he  thought  that 
it  created  conditions  under  which  pri- 
vate operators  in  the  course  of  time 
would  have  to  give  up  operations. 

Captain  Bullard  admitted  that  the 
private  companies  would  have  to  give 
up.  If  the  provision  as  proposed  by  the 
bill  were  approved  by  Congress,  the 
Government  could  then  cut  the  rates  so 
much  under  the  commercial  companies 
that  no  one  would  patronize  them. 

Mr.  Natty,  on  behalf  of  the  Marconi 
company,  observed  that  much  had  been 
said  during  the  hearing  given  by  the 
Committee  to  the  proponents  of  the  bill, 
about  the  willingness,  even  the  anxiety, 
of  the  commercial  companies  to  dispose 
of  their  coastal  stations  to  the  Govern- 
ment. So  far  as  the  Marconi  Company 
zvas  concerned,  said  Mr.  Natty,  no  one 
had  been  authorized  to  make  any  such 
statement , and  he  could  only  think  that 
zvith  the  Navy  Department  the  wish  was 
father  to  the  thought. 

It  was  not  stated,  Mr.  Natty  pointed 
out,  zvho  should  determine  on  the  rea- 
sonableness of  the  valuation  which  the 
Navy  Department  might  zvish  to  place 
on  property  belonging  to  commercial 
interests.  The  values  zvhich  had  already 
been  stated  by  the  spokesmen  for  the 
Navy  before  the  Committee  zvere  per- 
fectly ridiculous  in  the  light  of  the 
Marconi  Company's  investment,  and  the 
figures  zvhich  they  mentioned  as  being 
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adequate  for  the  purchase  of  the  coastal 
stations  and  the  high  power  stations  of 
the  entire  country  represented  far  less 
than  the  investment  of  the  Marconi 
Company  alone . 

The  Marconi  Company*  s principal 
business , Mr.  Nally  stated , was  that  of 
selling  service.  While  it  did  manufac- 
ture some  apparatus  for  sale , yet  this 
branch  of  its  business  was  merely  co\- 
lateral  and  was  not  its  principal  object, 
which,  he  repeated,  was  to  sell  service. 
For  this  reason  it  did  not  sell  apparatus 
to  ships , but  it  sold  to  ships  certain 
service  for  a certain  sum  per  month, 
just  as  the  telephone  company  or  electric 
light  company  sold  its  service  to  a cus- 
tomer. In  order  to  give  perfect  service 
and  to  make  the  apparatus  which  it  in- 
stalled on  ships  serviceable  in  the  great- 
est degree , it  had  erected  and  main- 
tained land  or  coastal  stations  from  the 
most  northerly  point  on  the  Atlantic 
coast  to  the  most  southerly  point;  on  the 
Gulf,  on  the  Great  Lakes,  and  on  the 
Pacific  coast  to  northerly  Alaska. 
These  stations  zvere  erected  and  zvere 
maintained  as  the  essential,  and  indeed 
vital,  link  in  ship  and  shore  service, 
and  the  long  list  of  rescues  at  sea  and 
of  lives  and  property  saved  because  of 
the  ready  response  which  ships  in  dis- 
tress at  sea  had  been  able  to  obtain  by 
reason  of  these  coastal  stations,  co-oper- 
ating with  other  ships  at  sea.  made  a 
long  and  honorable  record  of  which  any 
company  might  well  be  proud.  And  this 
tremendous  sendee  in  the  salvation  of 
life  and  property  already  rendered  by 
unreless  had  earned  for  it  at  least  the 
right  to  be  developed  and  made  useful 
and  available  to  the  fullest  possible  ex- 
tent. Such  development , he  maintained, 
could  come  only  through  private  enter- 
prises. 

This  is  the  first  of  a series  of  articles  on 
the  important  subject  of  radio  control  which 
will  appear  regularly  in  this  magazine. 


SECRET  STATION  DISCOVERED 
When  a dismantled  wireless  set  and 
numerous  volumes  written  in  German 
were  discovered  in  the  room  of  a man 
in  Bridgeport.  Conn.,  April  25th,  he 
was  placed  under  arrest.  He  told  de- 
tectives that  he  had  lived  for  some  time 
in  Berlin  and  belonged  to  a club  there. 


STATEMENT  OF  THE  OWNERSHIP, 
MANAGEMENT,  CIRCULATION.  ETC. 
required  by  the  Act  of  Congress  of  August 
24,  1912,  of  “The  Wireless  Age,”  published 
monthly  at  42  Broad  St.,  New  York,  N.  Y., 
for  April  1,  1917. 

State  of  New  York,  County  of  New  York: 

Before  me,  a Notary  Public,  in  and  for 
the  State  and  county  aforesaid,  personally 
appeared  J.  Andrew  White,  who,  having 
been  duly  sworn  according  to  law,  deposes 
and  says  that  he  is  the  editor  of  “The 
Wireless  Age.”  and  that  the  following  is,  to 
the  best  of  his  knowledge  and  belief,  a true 
statement  of  the  ownership,  management, 
etc.,  of  the  aforesaid  publication  for  the 
date  shown  in  the  above  caption,  required 
by  the  Act  of  August  24,  1912,  embodied  in 
section  443,  Postal  Laws  and  Regulations, 
printed  on  the  reverse  of  this  form,  to  wit: 
(1)  That  the  names  and  addresses  of  the 
publisher,  editor,  managing  editor,  and  busi- 
ness managers  are:  Publisher,  Wireless 

Press,  Incorporated,  42  Broad  St..  New 
York,  N.  Y.;  editor,  J.  Andrew  White,  233 
Broadway,  New  York,  N.  Y.;  managing  ed- 
itor, none;  business  manager,  A.  Fogal,  Jr.. 
42  Broad  St.,  New  York,  N.  Y.  (2)  That 
the  owners  are:  Wireless  Press,  Inc.,  own- 
er; John  Bottomley,  233  Broadway,  851 
shares.  (3)  That  the  known  bondholders, 
mortgagees,  and  other  security  holders 
owning  or  holding  1 per  cent  or  more  of 
total  amount  of  bonds.  . mortgages,  or 
other  securities  are:  none.  (4)  That  the 
two  paragraphs  next  above.  giving 
the  names  of  the  owners,  stockholders, 
and  securitv  holders,  if  any.  contain 
not  only  the  list  df  stockholders  and 
security  holders  as  they  appear  upon 
the  books  of  the  company  but  also,  in  cases 
where  the  stockholder  or  security  holder 
appears  upon  the  books  of  the  company  as 
trustee  or  in  any  other  fiduciary  relation, 
the  name  of  the  person  or  corporation  for 
whom  such  trustee  is  acting,  is  given;  also 
that  the  said  two  paragraphs  contain  state- 
ments embracing  affiant’s  full  knowledge 
and  belief  as  to  the  circumstances  and  con- 
ditions under  w'hich  stockholders  and  se- 
curity holders  who  do  not  appear  upon  the 
books  of  the  company  as  trustees,  hold 
stock  and  securities  in  a capacity  other 
than  that  of  a bona  fide  owner;  and  this 
affiant  has  no  reason  to  believe  that  any 
other  person,  association  or  corporation 
has  any  interest  direct  or  indirect  in  the 
said  stock,  bonds,  or  other  securities  than 
as  so  stated  by  him. 

(Signed)  J.  ANDREW  WHITE 

Sworn  to  and  subscribed  before  me  this 
17th  day  of  April,  1917. 

J.  BOTTOMLEY,  Notary  Public. 

(My  commission  expires  March,  1918.) 
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LfOW  the  strategic  conditions  of  our 
L coasts  and  our  naval  inadequacy 
place  a heavy  bond  of  obligation  on 
American  engineeers  was  the  subject 
of  an  absorbing  address  recently  deliv- 
ered by  Prof.  W.  L.  Cathcart  of  the 
University  of  Pennsylvania.  The  key- 
note of  the  address  was  that  war  to- 
day is  largely  engineering.  Beginning 
with  the  single  fighting  vessel,  it  is  im 
mediately  seen  that  it  is  a monstrous 
power  plant  representing  the  highly 
specialized  skill  of  marine,  mechanical, 
metallurgical,  steam,  electrical,  chemi- 
cal and  radio  engineering.  Both  in  con- 
struction and  operation  these  ships  de- 
pend on  skilled  personnel,  working 
with  the  high  efficiency  of  long  train- 
ing. The  engineer  is,  therefore,  cau- 
tioned to  give  thoughful  consideration 
to  our  military  problems  and  consider 
his  individual  ability  to  safeguard  the 
national  welfare. 

It  was  pointed  out  that  we  need  a 
great  navy  because: 

First,  with  unequalled  wealth  invit- 
ing spoliation,  this  Republic  is  the 
most  vulnerable  and  ill-defended  of 
all  the  great  Powers.  Second,  our  ter- 
ritory is  immense,  stretching  from 
Fastport,  Maine,  to  Manila,  more  than 
half  around  the  world.  Third,  there  is 
the  factor  of  distance  with  regard  to 
that  territory,  which  factor  has  no 
parallel  in  Europe.  Fourth,  the  fact 
that  the  United  States  Navy  is  really 
a “Disunited  States”  navy,  since,  like 
Russia  with  her  Baltic  and  Black  Sea 
littorals,  we  have  two  widely  separated 
coasts,  linked  in  our  case  by  a canal 
which  may  fail  us  in  a crisis  either  by 
slides,  or  by  treacherous  or  direct  at- 
tack with  high  explosives  on  its  locks. 

It  is  bad  enough  to  be  helpless,  but 


to  provoke  attack  is  worse,  was  the 
professor’s  contention.  While  we  have 
been  militarily  negligible,  we  have 
staggered  diplomatically  under  na- 
tional policies  such  as  the  Monroe  Doc- 
trine which,  though  just,  are  as  war- 
breeding as  any  that  history  has 
known.  Engineers,  in  considering  how 
important  is  the  supplementing  of  then 
technical  knowledge  with  its  military 
application,  are  reminded  that  our  im- 
munity from  attack,  thus  far,  because 
of  this  Doctrine,  has  been  due  chiefly 
to  two  conditions:  the  lack  of  means 
for  the  swift  transfer  of  fleets  and  ar- 
mies across  the  Atlantic,  and  the  ex- 
treme delicacy  of  the  balance  of  power 
in  Europe.  The  progress  of  steam 
navigation  has  swept  the  first  of  these 
away,  and  as  for  the  second,  who  dare 
predict  political  conditions  in  Europe 
when  this  war  closes?  Prof.  Cathcart 
quoted  Elihu  Root,  former  Secretary 
of  State,  as  follows: 

“Our  danger  is  not  now,  but  later, 
when  peace  has  been  made  and  the 
great  armies  are  free,  when  rulers  and 
governments  look  about  for  ways  to 
repair  their  losses,  and  when  the  great 
spaces  and  ill-defended  wealth  of  the 
new  world  loom  large  on  the  horizon 
of  their  desires.  . . . Then  must 

be  determined  whether  the  Monroe 
Doctrine  has  behind  it  the  sincerity 
and  courage  of  a great  nation,  or  is  to 
be  surrendered  as  an  idle  boast.” 

Accepting  definitely  the  consensus 
of  military  opinion  that  invasion  can 
be  repelled  only  by  an  adequate  and 
mobile  navy,  we  have  to  consider  that, 
lacking  naval  bases  in  both  the  Carib- 
bean and  the  Pacific  our  fleet  is  tied  to 
our  shores,  and  our  naval  arm  is 
cramped  and  palsied.  Under  such  con- 
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ditions  as  these,  the  General  Staffs  of 
the  strong  military  powers  of  Europe 
and  Asia  must  smile  sardonically  at 
our  guarantees  of  independence  and 
our  virtual  protectorates  of  the  weak 
West  Indian  lands.  At  this  time  the 
United  States  is  too  feeble  to  defend 
itself.  Its  declarations  as  to  the  pro- 
tection of  these  southern  republics 
are,  in  effect,  but  “scraps  of  paper." 

The  New  York  navy  yard  is  taken 
as  an  example  of  our  amazing  naval 
unpreparedness.  Owing  to  its  strategic 
position  and  its  unlimited  resources, 
this  yard  should  be  our  greatest  naval 
station.  Instead,  it  is,  in  its  ap- 
proaches, not  only  a nuisance  to  the 
navy  in  peace,  but  in  war  might 
readily  prove  a fatal  trap  for  ships 
caught  in  it  under  certain  conditions. 
The  reasons  are:  First,  its  water 

front  is  congested,  and  it  cannot  re- 
ceive even  a moderate  fleet.  Second, 
its  single  approach,  that  from  the  Bay, 
has  channels  so  shallow  that  large  bat- 
tleships can  reach  the  yard  only  when 
wind  and  tide  serve,  and  in  war  a dam- 
aged battleship,  down  by  the  head 
or  stern,  could  not  reach  it  at  all. 
Third,  when  ships  get  there,  they  must 
stay  after  their  repairs  are  completed, 
until  wind  and  tide  combine  to  let 
them  out  again.  Fourth,  when  thus 
trapped,  these  ships  might  readily  be 
sunk  by  gun  fire  in  war,  since  a su- 
perior enemy  fleet  could  easily  get 
near  enough  to  the  coast  to  shell  the 
yard. 

The  Kiel  Canal  has  been  of  vital 
service  to  Germany  during  this  war. 
Without  it,  she  could  not  have  held 
her  Baltic  coast  against  British  dread- 
naughts  convoying  troop  transports. 
Every  dollar  of  the  ninety-four  mil- 
lions she  spent  on  it  has  been  repaid  a 
thousand-fold  in  her  defense.  Now, 
we  could  have  a largely  similar  water- 
way from  Sandy  Hook  through  Long 
Island  Sound  to  the  open  sea  between 
Montauk  Point  and  Block  Island,  if 
the  channels  through  New  York  har- 
bor and  at  Hell  Gate  were  deepened. 
This  waterway  would  not  only  add 
incalculably  to"  the  effectiveness  of  our 
fleet  in  war.  but  would  keep  the  New 


York  yard  from  being  a dreadnaught- 
trap  under  hostile  fire.  Our  ships 
could  at  least  flee  from  it  up  the 
Sound. 

At  Norfolk,  our  other  great  coast 
yard,  the  channel  abreast  the  dry  dock 
is  but  525  feet  wide.  The  600-ft.  Penn- 
sylvania has  been  docked  there,  but 
only  by  canting  her  across  the  chan- 
nel at  an  angle  to  the  dock,  and  at  im- 
minent danger  of  serious  damage  to 
the  ship.  It  is  not  pleasing  to  think 
of  'war  conditions  there,  with  half  a 
dozen  great  ships  vitally  needed  out- 
side the  Capes,  and  yet  all  crowded  in 
that  narrow  channel  waiting  their  turn 
to  twist  into  that  dry  dock. 

As  to  the  conditions  south  of  Hat- 
teras,  Rear  Admiral  Edwards  says: 

“There  is  not  a dry  dock,  owned  by 
the  Government  or  by  anyone  else,  on 
the  South  Atlantic  and  Gulf  coasts 
which  will  take  any  of  our  super- 
dreadnaughts.  There  is  not  a single 
stationary  or  floating  crane  on  these 
coasts  which  will  remove  from,  or  in- 
stall in,  a battleship  either  a modern 
turret  gun,  a Scotch  marine  boiler,  or 
an  assembled  low-pressure  turbine  of 
the  kind  now  fitted  in  our  large  naval 
colliers,  tankers,  and  battleships.” 

The  situation  as  to  dry  docks  is  very 
grave.  To  date,  we  have  a total  of 
twenty-one  dreadnaught  battleships 
built,  building,  or  authorized.  Of  this 
total,  all  but  the  four  oldest  are  too 
large  to  be  docked  at  any  navy  yards, 
except  those  at  New  York,  Norfolk 
and  Bremerton  on  Puget  Sound,  and 
that  at  Pearl  Harbor  in  Hawaii  when 
the  dock  now  building  there  is  com- 
pleted. And,  further,  the  Naval  Act  of 
1917  also  authorized  four  battle  cruis- 
ers, and  the  pending  Naval  Bill  will 
probably  appropriate  for  two  more 
battle  cruisers  and  four  battleships. 
Of  these  ten  ships,  the  battle  cruisers 
certainly,  and  the  battleships  prob- 
ably, will  be  too  big  to  enter  any  of 
our  existing  naval  drydocks.  At  pres- 
ent, with  our  larger  ships  limited  thus 
to  but  two  naval  docks  on  our  eastern 
coast,  the  possibilities,  after  but  one 
great  battle  there,  seem  appalling. 
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It  is  true  that  the  dock  at  Balboa, 
which  is  large  enough  for  any  ship 
that  can  pass  through  the  Canal,  is 
now  available,  and  that  two  naval 
docks  have  been  authorized  recently, 
one  at  Philadelphia,  the  other  at  Nor- 
folk. But  heretofore  the  average  time 
for  building  a naval  dock  has  been 
seven  years.  In  fact,  for  so  deep  a 
dock  as  battleships  require,  this  time 
is  always  uncertain.  Time  and  again 
the  character  of  the  soil  and  the 
hydrostatic  pressure  of  its  entrained 
water  have  sprung  costly  surprises  on 
the  builders. 

So,  an  adequate  dry  dock  system  to 
meet  the  exigencies  of  early  war  is  at 
this  time  virtually  impossible  for  our 
navy.  The  hazard  of  a dreadnaught 
fleet  costing  nearly  half  a billion  dol- 
lars for  lack  of  a few  dry  docks  at 
three  or  four  millions  each,  will 
scarcely  commend  itself  to  the  busi- 
ness sense  of  this  nation. 

The  point  of  the  question  discussed 
is  that,  after  a possible  battle,  a bat- 
tered dreadnaught  may  have  to  limp 
its  slow  way  through  many  miles  of 
perilous  waters,  with  imminent  dan- 
ger of  foundering,  of  destruction  or 
capture.  A damaged  ship,  which  may 
be  saved  by  quick  docking  after  bat- 
tle, will  have  to  sink,  as  matters  stand, 
unless  she  can  be  beached  in  some 
near-by  harbor  of  refuge  and  coffer 
dams  built. 

The  measures  to  provide  adequate 
communication  facilities  under  these 
conditions  is  an  engineering  problem 
of  obvious  interest  to  workers  in  the 
radio  field.  So,  too,  is  the  equipment 
of  the  enormous  fleet  of  small  craft 
needed  to  engage  submarine  flotillas 
and  maintain  communication  with  the 
strategical  land  bases. 

As  a conclusion  to  the  appeal  for 
members  of  the  engineering  profes- 
sion to  study  the  needs  of  defense, 
Rear  Admiral  Fiske  is  quoted: 

“There  are  no  other  men  in  the 
United  States  so  immediately  and  di- 
rectly powerful  in  developing  the  fleet 
and  naval  stations  as  the  engineers. 
While  the  strategist  estimates  the  gen- 
eral situation,  and  determines  the  ap- 
plication of  the  general  principles  of 


strategy  to  each  situation  as  it  arises, 
and  while  the  tactician  handles  the 
units  of  personnel  and  material  in  ac- 
tual battle  and  in  preparation  for  it, 
it  is  the  engineer  who  provides  the 
strategist  an.d  the  tactician  with  the 
mechanisms  with  which  to  carry  out 
their  respective  and  collective  aims.” 
It  is  the  engineer  who  enables  the 
strategist  and  the  tactician,  and  who 
often  forces  the  strategist  and  tacti- 
cian, to  put  his  art  abreast  the  devel- 
opments of  the  physical  arts  and  sci- 
ences, and  to  take  advantage  of  them. 


DUMMY  ANTENNAE  FOR 
TESTING 

The  Electrical  World  notes  that 
when  electrical  engineers  test  a dy- 
namo machine  they  are  not  likely  to 
disturb  engineering  operations  in  other 
buildings,  or  even  in  other  parts  of 
the  same  building.  When,  however, 
they  test  a radio  plant  of  considerable 
power  they  are  likely  to  disturb  the 
ether  for  hundreds  of  kilometers  in  all 
directions.  A need  arises,  therefore, 
for  a dummy  antenna,  or  a radio  load 
for  testing  radio  generators,  which 
shall  not  seriously  stir  tip  and  vex  the 
ether  in  the  vicinity.  The  problem  is 
to  load  the  generator  but  to  suppress 
the  output  beyond  a short  range.  This 
is  a problem  in  radio  inefficiency,  and  is 
just  the  reverse  of  the  ordinary  prob- 
lem of  the  radio  engineer,  which  is  to 
load  his  generator  as  efficiently  as  pos- 
sible, so  that  the  effects  may  be  mani- 
fested at  a great  range. 

A dummy  antenna  is  then  described, 
which  consists  evidently  of  a bed  of 
horizontal  galvanized  iron  wires  in 
five  layers,  so  arranged  as  to  be  cap- 
able of  forming  an  air  condenser  of 
adjustably  variable  capacitance  up  to 
about  one-thirtieth  of  a microfarad. 
With  such  a capacitance  carrying  250 
amp.  at  20,000  cycles  per  second,  the 
voltage,  neglecting  all  losses,  would 
approximate  64,000.  Sixty-four  kilo- 
volts driving  250  amp.  in  quadrature 
would  develop  16  megawatts  of  reac- 
tive power.  An  active  power  rating  of 
200  kw.  would  thus  only  demand  a lit- 
tle more  than  1 per  cent  of  dissipation 
factor. 
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Michael  I.  Pupin  the  Man 

The  Story  of  His  Rise  from  Immigrant  Boy  to  World  Renowned 

Scientist 


Perhaps  there  is  no  more  interesting  personality  in  the  wireless  world  than 
that  of  Professor  Michael  Idvorsky  Pupin  of  Columbia  University.  In  addition 
to  being  the  inventor  of  the  art  of  electric  tuning  and  the  electrolytic  detector . 
he  is  professor  of  electromechanics  at  Columbia  University , and  president  of 
the  Institute  of  Radio  Engineers.  He  is  also  connected  with  various  scientific 
societies.  His  arrival  in  the  United  States  as  an  immigrant  boy,  his  struggles 
to  gain  a livelihood  and  an  education  and  the  details  connected  with  his  rise  to 
the  pinnacle  which  he  now  occupies  are  graphically  told  in  an  article  in  the 
Columbia  Alumni  News  by  Dr.  Cary  T.  Hutchinson. 

A STOCK  I LY- BUILT  immigrant  a semi-oriental  country,  he  walked  up 
boy  of  fifteen  landed  at  Castle  Broadway  wearing  a red  Turkish  fez. 
Garden  in  the  fall  of  1874.  Having  lost  This  excited  the  mirth  of  the  newsboys 
Irs  hat  on  the  way  over  and  coming  from  in  the  neighborhood  of  the  Battery,  and 
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they  pounced  upon  him.  A ring  was 
formed  by  onlookers  and  a fight  ensued, 
and  the  newsboy  was  soundly  thrashed. 
This  was  young  Pupin’s  introduction  to 
the  United  States ; he  started  here  with  a 
fight  and  he  has  been  fighting  in  good 
causes  ever  since.  The  sky  was  at  this 
time  darkened  by  a maze  of  overhead 
wires,  and  the  boy,  engaged  in  his  heredi- 
tary occupation  of  fighting,  little  dreamed 
that  a few  years  subsequently  his  great 
invention  was  to  be  the  means  of  putting 
these  wires  underground. 

Pupin  came  from  the  town  of  Idvor 
(hence  his  name),  in  Hungary,  on  the 
Danube,  across  the  river  from  Belgrade. 
His  family,  with  some  thirty-five  thou- 
sand other  families,  all  pure  Serbs  from 
old  Serbia,  had  been  settled  there  by  Aus- 
tria in  1690,  for  the  purpose  of  defend- 
ing the  military  frontier  ‘of  Austria 
against  the  incursion  of  the  Turks.  They 
were  given  land  in  return  for  which  their 
sole  duty  was  to  give  military  service  to 
Austria.  So  Pupin’s  readiness  to  fight 
is  easily  explained.  He  ran  away  from 
Austria,  with  another  boy,  attracted  by 
the  alluring  advertisements  displayed  by 
the  steamship  companies  of  a free  land 
across  the  seas.  His  family  still  are 
there — several  were  in  the  service  of 
the  Austrian  Empire  at  the  outbreak  of 
the  war — but  being  Serbs,  they  seized  the 
first  opportunity  to  escape  and  were  of 
the  regiments  that  deserted  the  Austrian 
cause  and  joined  with  Russia. 

After  this  fight,  he  returned  to  Castle 
Garden  (with  his  red  fez),  whence  he 
was  taken  by  a foreman  looking  for 
sturdy  laborers,  and  carried  to  Delaware 
City,  Maryland,  to  drive  a mule  team; 
subsequently,  he  worked  on  other  farms 
in  Maryland,  New  Jersey  and  Delaware, 
finally  ending  in  the  service  of  a pious 
Baptist  farmer  in  New  Jersey,  who  took 
him  to  church.  Suspecting  an  attempt 
to  convert  him  to  protestantism,  he  ran 
away  one  Saturday  night ; to  hide  his 
tracks,  he  ran  through  fields  and  woods, 
and  the  next  morning,  very  tired,  crossed 
a bridge  leading  over  a canal  and  entered 
a large  town,  exhausted  by  hunger  and 
exertion.  After  buying  a loaf  of  bread, 
he  seated  himself  under  a high  tree  near 
some  academic  buildings  and  under  the 
genial  influence  of  the  spring  sun,  and 


physical  fatigue,  he  fell  asleep,  and  had 
a dream — that  the  academic  institution, 
in  whose  shadow  he  had  fallen  asleep, 
had  conferred  an  honorary  degree  upon 
him  for  distinction  in  science.  This  in- 
stitution, Princeton,  has  not  yet  risen  to 
its  unique  opportunity,  and  other  institu- 
tions of  equal  prestige,  such  as  Columbia 
and  Johns  Hopkins,  have  forestalled  it. 

Young  Pupin  gradually  worked  his 
way  to  New  York,  doing  anything  that 
came  to  hand:  from  1875  to  l&79>  he 
was  busily  engaged  in  earning  his  living 
and  gradually  picking  up  a knowledge  of 
the  language,  principally  through  the 
reading  of  newspapers  and  signs  on 
buildings.  He  had  an  omnivorous  cur- 
iosity; his  encyclopedia  was  the  Sunday 
issue  of  the  New  York  Sun,  then  under 
Mr.  Dana.  He  worked  in  a cracker  fac- 
tory, in  a grocery  store,  as  a shipping 
clerk,  running  errands — doing  anything 
that  came  to  his  hands  to  earn  a living. 
At  the  same  time,  he  attended  night 
school,  at  Cooper  Union  and  elsewhere, 
studying  at  every  opportunity  that  pre- 
sented. By  1879,  he  had  managed  to  save 
up  $311,  enough  to  permit  him  to  enter 
Columbia,  so  he  took  the  entrance  ex- 
amination and  passed  with  high  honors, 
getting  free  tuition,  which  was  essential 
to  him.  He  was  attracted  to  Columbia, 
rather  than  to  some  other  college,  by 
the  Columbia  victory  at  the  Henley  Re- 
gatta— again  the  love  of  physical  prow- 
ess. 

During  his  freshman  year,  he  had  a 
very  monotonous  time  socially,  owing  to 
poverty  and  too  serious  attention  to  his 
studies:  he  knew  few  of  his  classmates, 
as  he  worked  all  the  time,  the  result  be- 
ing that  at  the  end  of  the  freshman  year, 
he  received  two  first  prizes,  in  Greek  and 
Mathematics,  giving  him  one  hundred 
dollars  each,  a matter  of  vital  concern 
to  him,  but  his  classmates  looked  upon 
his  distinction  in  studies  with  a certain 
lack  of  enthusiasm.  This  welcome 
money  was  supplemented  in  his  fresh- 
man vacation  by  sweating  for  three 
months,  cutting  hay  and  fighting  mos- 
quitoes in  the  Hackensack  meadows,  his 
entire  earnings  being  $75,  over  and 
above  the  living  that  was  given  him. 

His  sophomore  year  started  under 
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more  favorable  auspices.  In  October, 
1880,  the  class  championship  was  to  be 
decided  between  the  freshman  and 
sophomores  by  a wrestling  match  of 
representatives  of  the  two  classes.  The 
freshmen  selecte4  as  their  representative 
a young  giant,  of  a family  famous  in 
Columbia's  annals,  and  the  sophomores 
saw  themselves  defeated  by  the  mere 
prestige  of  this  champion.  Pupin,  how- 
ever, volunteered  to  meet  the  giant  and 
was  reluctantly  accepted  by  his  class- 
mates, despising  a prize  man  in  Greek 
and  mathematics.  The  result  was  a 
quick  and  decisive  victory  for  the  sopho- 
mores ; Pupin  was  carried  on  the  should- 
eds  of  his  classmates  to  Fritz's  saloon  in 
Forty-ninth  street,  where  a celebration 
was  carried  on  all  afternoon,  of  a kind 
that  is  left  to  the  imagination. 

From  that  time,  he  had  no  difficulty  in 
getting  on.  He  was  made  class  presi- 
dent, and  every  opportunity  was  given 
him  to  utilize  his  scholarship  by  private 
coaching  in  Greek,  Latin,  mathematics, 
and  even  in  wrestling.  When  he  was 
graduated  he  had  saved  up  enough 
money  to  permit  going  abroad  to  study 
physics  and  mathematics.  Leaving  this 
country  then  in  June,  1883,  after  receiv- 
his  A.B.,  he  went  to  Cambridge,  intend- 
ing to  study  under  Maxwell,  ignorant  of 
the  fact  that  Maxwell  had  died  four 
years  before.  This,  although  he  expect- 
ed to  become  a student  in  physics,  shows 
how  little  knowledge  he  had  of  the  world 
of  physics  at  that  time.  When  informed 
of  Maxwell's  death,  he  was  also  told  that 
a good  substitute  for  Maxwell  had  been 
found  in  Lord  Rayleigh,  to  which  he  re- 
plied that  he  had  never  heard  of  Lord 
Rayleigh.  Nevertheless,  he  studied  at 
Cambridge  for  a year  and  a half  in 
Mathematics  and  Physics,  and  then  went 
to  the  University  of  Berlin,  where  he  re- 
mained until  1889,  studying  principally 
under  Helmholtz,  in  what  was  then 
known  as  “physical  chemistry,"  really 
thermodynamics. 

While  abroad,  in  1889,  he  married  a 
sister  of  Professor  Jackson  of  Columbia. 
She.  died  in  1896. 

He  was  given  the  Tyndall  fellowship 
in  1885  by  Columbia,  yielding  $650  a 
year;  he  returned  to  this  country  in  1888, 
at  the  request  of  Columbia,  to  confer  re~ 


garding  the  establishment  of  a course  in 
electrical  engineering,  of  which  he  was 
asked  to  become  professor  on  the  the- 
oretical side — Professor  Crocker  being 
chosen  to  conduct  the  applied  work. 
These  arrangements  went  into  effect  in 
the  fall  of  1889  and  Pupin  and  Crock er 
worked  harmoniously  for  twenty  years 
at  Columbia. 

Pupin  knew  little  at  that  time  of  the 
theory  of  electricity  and  less  of  electrical 
engineering — yet  he  had  the  audacity, 
early  during  this  period,  to  oppose  the 
Edison  interests,  who  were  themselves 
fighting  against  the  introduction  of  the 
alternating  current  into  commercial  use. 
Pupin  sided  with  the  advocates  of  the 
alternating  current,  believing  them  to  be 
fundamentally  right.  As  a result,  strong 
representations  were  made  by  financial 
interests  to  Columbia,  practically  de- 
manding his  removal  on  the  ground  of 
his  immaturity  and  crudeness.  The 
method  that  he  guessed  to  be  right,  was 
right ; his  engineering  instinct  guided 
him  correctly  in  a matter  of  fundamental 
importance,  regarding  which  he  had  no 
detailed  knowledge. 

Pupin  took  up  research  work  at  Co- 
lumbia from  the  start  of  his  career  there. 
He  first  interested  himself  in  electrical 
resonance  and  electrical  currents  in 
rarefied  gases;  the  results  of  this  work 
were  the  inventions  in  electrical  tuning, 
practiced  universally  today  in  wireless 
telegraphy.  These  were  patented,  the 
Marconi  Company  buying  the  patents  in 
1902. 

When  wireless  telegraphy  became 
prominent  in  1896,  he  invented  a simple 
method  of  electrolytic  rectification  of 
high  frequency  oscillations  at  the  receiv- 
ing station;  this  general  method  of  re- 
ceiving wireless  signals,  that  is,  the  rec- 
tification of  high  frequency  oscillations, 
is  now  in  universal  use  in  the  vacuum 
tube  rectifiers.  His  work  in  electrical 
discharges  in  rarefied  gases  led  him  to 
take  up  the  study  of  X-ray;  he  was  the 
first  in  this  country  to  repeat  the  Roent- 
gen experiments  and  the  first  to  use  X- 
rays  practically  for  surgical  purposes, 
having  made  in  January,  1896,  an  X-ray 
photograph  of  the  late  Prescott  Hall 
Butler,  who  had  over  a hundred  small 
shots  in  bis  brain,  all  of  which  were  suc- 
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cessfully  taken  out  by  the  late  Dr.  Bull, 
guided  by  his  photograph. 

This  X-ray  work  interfered  with  Pu- 
pin's  health,  so  he  abandoned  it  for  the 
study  of  electric  transmission  of  power 
and  in  particular  the  mathematical  theory 
of  sectional  electric  conductors.  The 
outcome  of  this  work  is  the  well-known 
“Pupin-Coil,"  now  universally  used  in 
telephony  and  telegraphy.  This  inven- 
tion of  Pupin’s  has  done  more  to  extend 
the  sphere  of  telephonic  work  than  all 
other  inventions  together,  since  the  orig- 
inal invention  of  the  telephone;  it  is 
known  in  France  as  the  “Lignes  pupin- 
ize"  and  in  Germany,  as  “Pupinizierte 
Linien."  Striking  illustrations  of  the 
value  of  this  invention  are  the  existing 
New  York- San  Francisco  telephone  line, 
the  Boston-Washington  underground 
cable  line,  and  the  submarine  cable  be- 
tween England  and  Holland — all  of  these 
are  impossible  without  the  “Pupin-Coil." 
The  American  Telephone  and  Telegraph 
Company  is  now  preparing  to  lay  an  un- 
derground cable  between  New  York  and 
Chicago — the  cost  of  obtaining  even  a 
poor  equivalent  of  this  service  in  any 
other  way  would  be  absolutely  staggering. 

Pupin,  as  is  well  known,  is  an  ardent 
Serb.  His  activities  for  years  have  been 
directed  largely  to  helping  the  Serbs  in 
this  country,  and  since  the  war,  to  the  as- 
sistance of  Serbs  both  here  and  abroad. 
He  has  been  for  a long  time  President 
of  the  Slavonic  Immigrant  Society  and 
President  of  the  Serb  Federation,  a mu- 
tual benefit  organization  comprising  the 
greater  number  of  Slavs  in  this  country, 
nearly  all  Austrian  subjects,  who  have 
abandoned  Austria  for  this  country,  and 
who  hate  Austria  as  cordially  as  does 
Pupin.  He  is  also  Honorary  Consul- 
General  of  Serbia  here. 

One  incident  that  his  friends  know  of 
illuminates  his  character:  In  the  early 

stages  of  the  war,  he  personally  guaran- 
teed contracts  for  railway  material  and 
supplies  for  Serbia  to  the  extent  of 
$250,000,  or  more,  without  the  slightest 
guaranty  from  Serbia  or  any  other  source 
that  the  money  would  ever  be  paid  back 
to  him. 

Pupin  has  received  many  scientific 
honors ; he  is  a member  of  too  many  sci- 
entific societies  to  enumerate,  and  an  of- 
ficer in  several  of  them.  Just  now,  he 


President  of  the  New  York  Academy  of 
Sciences,  and  a member  of  the  Council 
of  the  National  Academy  of  Sciences.  He 
received  the  Elliott  Cresson  medal  for 
distinction  in  Physics,  in  1906;  the  Her- 
bert Prize  of  the  French  Academy  in 
Physics  in  1916;  the  gold  medal  of  the 
National  Institute  of  Social  Science  in 
1917.  He  is  also  a member  of  the  Na- 
tional Research  Council  and  of  its  Ex- 
ecutive Committee,  and  of  the  National 
Advisory  Board  for  Aeronautics,  estab- 
lished by  the  United  States  Government. 

Although  a devoted  believer  in  the 
Serb  race  and  its  traditions,  there  is  no 
truer  American  citizen  than  Pupin ; none 
who  would  make  greater  sacrifice  for  this 
country  in  time  of  need— even  though 
against  the  interests  of  the  Serbs.  Co- 
lumbia honors  herself  in  honoring  him. 


MARCONI  IN  U.  S.  WITH  U-BOAT 
DESTROYER 

Ferdinand,  of  Udine,  Royal  Prince 
of  the  House  of  Savoy,  son  of  the 
Duke  of  Genoa,  captain  in  the  royal 
Italian  navy,  and  first  cousin  of  Vic- 
tor Emanuel.  King  of  Italy,  entered 
the  American  Capital  on  May  23rd 
amid  salvos  of  welcome  and  applause, 
bringing  with  him  Marconi,  inventor 
of  wireless,  and  the  distinguished 
War  Commission  which  the  Italian 
Government  has  sent  to  the  United 
States. 

Most  inspiring  among  the  sugges- 
tions which  came  with  the  Italian 
Commissioners  is  the  buoyant  prom- 
ise that  the  murderous  U-boat  of  the 
Germans  has  found  its  master.  The 
invention  is  announced  as  Marconi's, 
to  whose  new  “submarine  killer"  the 
Italian  Commissioners  credit  the  de- 
struction of  fourteen  German  and  Aus- 
trian U-boats  in  the  last  month. 

Marconi  is  modest,  as  always,  but 
the  Italian  Commissioners  are  inspir- 
ingly  enthusiastic  over  the  remarkable 
achievements  of  the  inventor. 

It  is  reported  that  Marconi  will  go 
into  executive  session  with  Edison  in 
the  perfection  of  the  weapon  for  which 
the  world  and  civilization  waits  on 
land  and  sea.  and  the  combined  brains 
of  the  two  wizards  will  be  consecrated 
to  the  mightv  task. 
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9 ZF  Winner  of  Efficiency  Cup 

By  9 XE 

National  Chief  of  Relay  Communications 

NATIONAL  AMATEUR  WIRELESS  ASSOCIATION 


Station  9 owned  by  R.  F.  Doig,  who  was  awarded  the  trophy  for 
efficiency  and  equipment 


F.  DOIG,  of  848  South  Emerson 
Street,  Denver,  Col.,  has  been 
awarded  the  cup  donated  by  9 XE  to  be 
presented  to  the  owner  of  the  most  effic- 
ient and  best  equipped  amateur  wireless 
station  in  the.  United  States.  9 ZF,  Mr. 
Doig’s  station,  is  embraced  in  the  Col- 
orado Wireless  Association’s  chain.  W. 


H.  Smith  is  associated  with  Mr.  Doig  in 
the  operation  of  the  station. 

A record  of  messages  handled  at  9 
ZF  from  January  13th  to  March  18th 
shows  that  251  communications  were 
sent  and  received,  a number  of  these  be- 
ing transmitted  from  coast  to  coast. 
This  station  had  a strategic  position  in 
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Station  9 PY  owned  by  S.  W.  Pierson  of  Carrollton,  Illinois 


the  last  Washington’s  Birthday  Relay, 
held  under  the  auspices  of  the  National 
Amateur  Wireless  Association.  In  fact, 
without  the  assistance  of  9 ZF,  it  would 
have  been  impossible  to  obtain  the  re- 
sults which  were  achieved.  Although 
the  Denver  station  is  on  the  membership 
books  of  practically  all  of  the  radio 
clubs  its  operators  did  not  decline  one 
message. 

In  the  receiving  cabinet  of  9 ZF  is 
a large  loose  coupler  for  the  reception 
of  signals  from  long  wave  stations.  A 
smaller  receiving  cabinet  is  used  for  the 
smaller  wave  stations.  Also  included  in 
the  equipment  are  a short  wave  regen- 
erative receiver  and  an  amplifier  which 
can  be  used  in  ^connection  with  each  of 
the  other  sets.  The  station,  which  is  of 
I.  K.  W.  power,  radiates  from  twelve  to 
fourteen  amperes  on  a wave-length  of 
425  meters.  The  oscillation  transformer  is 
made  of  edgewise-wound  copper  strips. 

66  9 


There  are  three  towers,  one  of 
them  being  90  feet  in  height,  and 
the  other  two  75  feet.  One  aerial  has 
six  No.  12  aluminum  wires,  15Q  feet 
in  length,  and  the  other  is  200  feet  in 
length  and  has  four  stranded  aluminum 
cables  with  seven  strands  of  No.  14 
in  each  cable.  Mr.  Doig,  assisted  by 
Mr.  Smith,  made  nearly  all  of  the 
apparatus. 

Mr.  Doig’s  station  recently  worked 
directly  with  2 PM*  in  New  York  City, 
and  it  has  frequently  worked  with  6 EA 
in  Los  Angeles,  Cal.  It  has  accom- 
plished excellent  results  in  the  move- 
ment to  interest  amateurs  in  the  United 
States  Coast  Reserve.  Mr.  Doig  is  sec- 
retary of  the  Colorado  Wireless  Asso- 
ciation and  Mr.  Smith  is  chief  operator. 
The  cup  will  be  held  for  one  year  by 
9 ZF  and  if  won  again  in  1918  will  be 
retained  by  the  Denver  station  for  all 
time. 
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This  Trans-Continental  Relay  a 
Record  Breaker 

Two  N.  A.  W.  A.  Members  Organize  Successful  Chain  of  Communi- 
cation in  a Night 

By  Willis  P.  Corwin  (9  ABD) 


RELAYING  a message  across  the 
continent  and  receiving  back  the 
answer  two  hours  later,  is  a record  which 
will  stand  in  the  annals  of  amateur  wire- 
less as  the  pioneer  achievement  in  the 
field.  It  will  probably  be  of  interest  to 
all  wireless  amateurs  to  learn  that  this 
was  accomplished  on  February  6th,  when 
a message  was  relayed  from  New  York 
City  to  Los  Angeles,  California,  in  rec- 
ord time.  Not  only  was  a message  sent 
from  coast  to  coast,  but  an  immediate 
reply  was  relayed  back  to  the  New  York 
station. 

A trans-continental  message  had  been 
planned  for  some  time,  and  several  tests 
had  been  made;  but  all  efforts  proved  a 
failure  until  the  night  of  February  5th 
and  the  following  morning.  In  some  in- 
stances the  proposed  routes  were  made 
up  of  stations  that  had  never  done  any 
successful  work,  in  others  some  one  sta- 
tion would  prove  a failure,  and  when 
everything  seemed  substantial  in  the  way 
of  stations,  atmospheric  conditions  would 
prevent  any  successful  work.  On  the 
night  of  the  initial  success  atmospheric 
conditions  were  ideal  and  we  owe  our 
achievement  to  old  man  QRN  as  well 
as  to  ourselves. 

The  author’s  station  is  in  the  center  of 
the  state  of  Missouri,  approximately  one* 
third  of  the  distance  from  New  York  to 
Los  Angeles.  Amateur  stations  are 
heard  as  far  East  as  the  coast  and  as  far 
West  as  Denver,  Colorado,  successful 
work  being  done  with  several  of  the 
Eastern  stations  and  with  stations  as  far 
West  as  Denver.  As  the  Denver  station 
had  been  working  Los  Angeles,  a trans- 
continental relay  seemed  possible  beyond 
a doubt. 


At  midnight,  February  5th,  I heard  at 
my  station,  9ABD,  of  Jefferson  City, 
Missouri,  Alfred  J.  Manning  (8JZ)  of 
Cleveland,  Ohio,  talking  to  2PM  in  New 
York  City,  the  station  operated  by  Far- 
aon  and  Grinan.  As  I had  worked  with 
W.  H.  Smith  (9ZF)  in  Denver,  the  night 
before,  and  had  heard  9ZF  talking  to  the 
Seefred  brothers  (6EA),  of  Los  Angeles, 
California,  I saw  the  possibilities  of  a 
trans-continental  message,  and  called  9ZF 
with  that  in  mind.  He  answered  and  I 
told  him  that  I had  heard  8JZ  talking  to 
2PM  and  asked  him  to  try  to  get  6EA, 
while  I got  a message  from  2PM,  for 
6EA  through  8JZ.  Smith  said  that  he 
usually  worked  6EA  a little  later,  but  told 
me  to  go  ahead  and  get,  a message  from 
2PM,  and  he  would  try  to  get  6EA  and 
QRX  for  the  message.  I immediately 
called  8JZ  and  told  Manning,  of  Cleve- 
land, of  the  possibility  of  a transconti- 
nental relay  and  asked  him  to  get  a mes- 
sage from  2PM  for  6EA.  Manning 
agreed  and  called  2PM,  and  Faraon  and 
Grinan  gave  8JZ  the  following  message : 

Seefred  Brothers,  6EA, 

Los  Angeles,  Cal., 

Here’s  hoping  you  receive  this  mes- 
sage tonight.  Best  regards  from  the 
East. 

Faraon  and  Grinan,  2PM. 

8JZ  gave  the  message  to  9ABD.  In 
the  meantime  9ZF  had  succeeded  in  get- 
ting 6EA  and  both  of  them  were  stand- 
ing by  for  the  message.  9ABD  gave  it 
to  9ZF,  who  called  and  sent  it  to  6EA, 
but  the  latter  was  bothered  with  QRM 
from  Government  and  commercial  sta- 
tions and  asked  9ZF  to  QRX  till  they 
quieted  down  a little.  They  waited  for 
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some  time,  but  the  commercials  must 
have  been  sending  press  for  they  never 
let  up,  so  9ZF  repeated  the  message  sev- 
eral times  until  6EA  had  it  O.  K. 

The  message  left  New  York  at  exact- 
ly one  thirty  A.  M.  eastern  time,  and  ar- 
rived at  Los  Angeles  shortly  before  mid- 
night western  time.  A reply  left  Los 
Angeles  at  midnight.  It  read  as  follows : 

Faraon  and  Grinan,  2PM, 

New  York  City. 

Thanks.  Same  to  you  from  the  West. 

Seefred  Bros. 

The  stations  that  handled  the  West 
bound  message  were  all  standing  by  for 
the  QSL  and  no  trouble  was  encountered 
on  the  return;  2PM  had  the  reply  at 
three  thirty  A.  M.,  two  hours  after  the 
first  message  had  been  forwarded.  As 
the  reply  was  filed  in  Los  Angeles  at 
midnight  it  took  an  hour  and  thirty  min- 
utes to  get  the  first  message  to  the  West- 
ern coast  and  about  thirty  minutes  to 
relay  the  reply  back.  The  time  between 
the  two  terminals  has  a difference  of 
four  hours  and  is  a little  confusing,  es- 
especially  as  the  writer  is  going  by  Cen- 
tral time,  so  these  figures  are  only  ap- 
proximate. I am  sure,  however,  that 
the  return  message  did  not  take  over 
fifty  minutes  at  the  most,  as  I heard 
9ZF  give  6EA  his  O.  K.  and  heard  8JZ 
give  the  message  to  2PM  and  also  heard 
2PM’s  O.  K. 

It  will  be  noticed  that  no  previous  ar- 
rangements had  been  made.  The  first 
time  that  two  minds  met  in  regard  to  this 
relay  was  when  I asked  9ZF  to  try  to  get 
6EA  and  hold  him  till  a message  was 
secured  from  2PM.  No  special  instruc- 
tions were  followed,  the  operators  just 
acted  naturally  and  handled  the  messages 
as  they  would  handle  any  other  mes- 
sage, and  as  each  one  gave  the  first  mes- 
sage to  the  station  west  of  him,  the  west- 
ern station  gave  him  an  O.  K.,  and  asked 
the  latter  to  QRX  for  the  reply,  “even 
if  it  takes  till  daylight." 

The  Eastern  stations  deserve  a little 
extra  credit  as  they  stood  by  for  two 
hours.  6EA  and  9ZF  also  deserve  spe- 
cial credit  as  the  distance  between  them 
is  over  1,000  miles.  The  other  dis- 
tances covered  were  approximately  800 


miles  each,  with  the  exception  of  the  dis- 
tance between  Cleveland  and  Jefferson 
City,  which  is  a little  over  350  miles. 

This  relay  shows  the  good  work  that 
the  amateurs  of  the  country  are  doing. 
Although  a trans-continental  message  had 
never  been  relayed  before  in  such  a short 
time,  a great  many  have  been  handled 
since  the  first  of  the  year.  This  is  due 
to  the  good  work  of  Smith,  of  Denver 
(9ZF),  who  has  handled  practically  all 
the  coast  to  coast  messages.  On  the  night 
of  the  relay  2PM  heard  9ZF  and  9ABD, 
and  9ABD  heard  2PM. 

This  first  real  transcontinental  mes- 
sage relayed  in  one  night  is  the  beginning 
of  a new  era  in  the  history  of  the  ama- 
teur wireless  stations.  We  amateurs  are 
indebted  to  Uncle  Sam  for  his  generosity 
and  now  .in  a time  when  he  needs  our 
services  we  will  show  our  appreciation,  I 
am  sure.  

MARLBORO  CLUB’S  ANNIVER- 
SARY 

The  Radio  Club  of  Marlboro,  Mass., 
recently  celebrated  its  first  anniversary 
in  its  club  rooms.  Messrs.  Wallace, 
Williams,  Brigham,  Bailey  and  Temple 
addressed  the  members  of  the  organi- 
zation.   

WAR  WILL  NOT  INTERFERE 

It  has  been  announced  that  the  mem- 
bers of  the  St.  Paul  (Minn.)  Radio 
Club  will  continue  their  study  of  wire- 
less, despite  the  dismantling  of  its  set  by 
the  Navy  Department  as  a result  of  the 
war. 


Resolutions  in  which  members  of  the 
Connecticut  Valley  Radio  Club,  of 
Springfield,  Mass.,  agreed  to  volunteer 
their  services  to  the  United  States 
Government  were  adopted  at  a recent 
meeting  of  the  Club. 

It  has  been  announced  in  St.  Paul, 
Minn.,  that  students  of  Macalester  Col- 
lege have  formed  a class  in  wireless 
telegraphy.  Preparedness  was  the  prime 
motive  for  organizing,  the  class. 


James  Clifford  delivered  a lecture  on 
wireless  at  a recent  meeting  of  the 
Evansville  (Ind.),  High  School  Wireless 
Club. 
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FIRST  PRIZE,  TEN  DOLLARS 
The  Construction  of  Light  Support- 
ing Masts  Made  of  Metal 

I have  constructed  a mast  for  the 
support  of  antennae  built  entirely  of 
metal,  the  total  cost  of  which  was  just 
a little  more  than  $5.  The  material 
complete  with  the  guy  wires,  weighed 
a little  more  than  forty-five  pounds. 

The  most  striking  advantage  of  a 
mast  constructed  along  the  lines  I am 
about  to  describe  is  that  it  has  no 
parts  likely  to  suffer  from  the  weather 
except  the  aerial  hoisting  rope  which 
can  be  replaced  at  a cost  of  about 
eighty  cents.  This  mast  in  its  pres- 
ent form  was  designed  by  C.  H.  Zie- 
senis.  A mast  of  the  same  construc- 
tion was  in  use  at  an  early  date  at 
station  9 DM,  owned  by  Harry  Zie- 
senis.  At  the  suggestion  of  the  latter, 
a slight  change  was  made  in  the  con- 
struction of  my  mast  and,  as  it  is 
considered  an  improvement  on  former 
types,  a description  of  it  may  be  of 
interest  to  the  readers  of  The  Wireless 
Age. 

The  mast  itself  is  a piece  of  common, 
27  gauge,  galvanized  corrugated 
leader  pipe,  2 inches  in  diameter,  such 
as  is  used  to  carry  water  from  the  roof 
gutter  to  the  cistern.  The  2-inch 
size  is  recommended  not  only  because 
it  is  less  expensive,  but  also  because 
it  is  very  much  stronger  than  the 
larger  sizes.  It  is  highly  important 
that  corrugated  leader  pipe  be  used, 
as  the  smooth  type  has  considerably 
less  strength.  In  fact,  the  corrugated 
pipe  is  so  stiff  that  a 10-foot  section, 
laid  across  a couple  of  supports,  wilt 


hardly  bend  with  the  weight  of  a 100- 
pound  boy,  while  thirty  feet  of  the 
pipe  may  be  pried  up  into  a horizontal 
position  over  a support  2 feet  from 
one  end.  As  many  readers  are  prob- 
ably aware,  no  gas  pipe  or  timber  of 
similar  size  would  withstand  such  a 
strain. 

In  order  that  the  mast  may  be  rigid, 
the  sections  of  the  pipe  are  connected 
together  by  lock-jointed  sleeves  of 


galvanized  iron,  approximately  2 feet 
in  length.  A tight  fit  is  necessary; 
in  fact,  the  sleeves  should  be  so  tight 
that  they  can  be  forced  on  only  by 
throwing  one’s  whole  weight  on  them. 

As  will  be  seen  from  Figure  1,  four 
nail  holes  are  punched  through  the 
sleeve  at  the  center  and  a couple  of 
36-inch  pieces  of  No.  12  galvanized 
iron  wire  are  crossed  through  the 
holes  and  soldered  into  place.  These 
wires  serve  a double  purpose — they 
keep  the  pipe  from  telescoping  and 
also  provide  fastening  to  keep  the  guy 
wires  from  sliding  down. 

At  the  end  of  each  section,  a disc  of 
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galvanized  iron  is  soldered  fast  to 
keep  the  pipe  from  cutting  into  the 
section  below.  The  disc,  which  is 


shown  in  Figure  2,  is  essential  and 
should  be  of  heavy  gauge  metal.  . 

This  work  having  been  completed, 
3-foot  pieces  of  No.  14  galvanized  wire 
are  now  attached  to  the  sleeves  by 
passing  them  twice  around  and  twist- 
ing the  free  end  and  one  of  the  “tails” 
tightly  together  with  the  long  end.  A 
one-piece  porcelain  wiring  knob  is 
now  attached  to  the  long  end  to  act 
as  a strain  insulator.  It  is  important 
that  the  joints  be  well  made  as  they 
cannot  be  re-made  later. 

The  next  step  in  the  order  of  con- 
struction is  to  force  the  sleeves  on  the 
lower  ends  of  the  section,  giving 
particular  attention  to  bringing  the 
end  of  the  pipe  into  contact  with  the 
cross  wires.  If  desired  the  top  of 
the  sleeve  may  be  “crimped  in”  and 
soldered  to  the  pipe  to  exclude  rain. 
As  shown  in  Figure  3,  the  top  section 
is  also  capped  by  a sleeve  supplied 
with  a small  conical  roof  soldered  on 
water  tight.  The  top  guys  and  the 
pulley  are  attached  to  this  sleeve. 

The  position  of  the  guy  anchors 


should  be  located  in  advance  and  in  so 
far  as  possible  they  should  be  set  180 
degrees  apart  if  three  sets  of  guys  are 
used,  and  90  degrees  apart  if  four  sets 
are  employed.  It  is  also  recommend- 
ed that  they  be  placed  not  nearer  than 
half  the  height  of  the  mast,  that  is, 
thirty  feet  from  a 60-foot  mast.  In 
fact,  it  is  better  to  place  them  farther 
out  at  a distance  equal  to  the  height 
of  the  mast.  Guys  longer  than  this, 
however,  are  not  desirable  as  they 
must  be  excessively  tight  to  prevent 
violent  vibration  on  windy  days.  One 
set  of  guys  should  be  placed  straight 
back  of  the  aerial. 

If  guys  are  cut  by  mere  guesswork, 
a needless  amount  of  wire  is  wasted. 
By  drawing  a plan  of  the  mast,  the 
back  length  can  be  calculated  in  ad- 
vance. The  constructor  should  draw 
the  mast  to  scale,  letting  J^th  of  an' 
inch  equal  one  foot,  and  he  should 
drop  lines  from  the  points  on  the  mast, 
which  represents  the  joints,  to  the 
points  on  the  ground  which  represent 
the  guy  anchors.  The  length  of  these 
lines  is  then  measured  in  eighths  of 
inches  which  correspond  to  feet.  To 
this  should  be  added  four  feet  for  mak- 
ing fastenings  to  the  anchor.  All  this 
will  be  clear  from  Figure  4. 


If  the  anchorages  are  at  different 
distances  from  the  mast,  a separate 
drawing  must  be  made  for  each.  This 
may  seem  a needless  amount  of  labor, 


Drafting  guys  for  40  foot  most 
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but  it  takes  only  about  fifteen  minutes 
and  is  likely  to  save  hours  in  erecting 
the  mast. 

In  order  to  carry  on  properly  the  work 
of  erection  a scaffold,  12  to  13  feet  in 
height,  should  be  constructed  with  room 
enough  to  allow  two  people  to  stand  on 
it.  In  my  experience  I found  thirteen 
feet  a desirable  height,  as  it  readily  per- 
mits one  to  put  the  ten-foot  sections  into 
place.  The  opening  in  the  center  of  the 
scaffold  should  be  about  two  feet  square 
and  must  be  directly  over  the  place 
where  the  mast  is  to  stand.  A good- 
sized  rock  or  piece  of  2-inch  plank 
should  be  laid  first  to  act  as  a mast  foun- 
dation. Any  building  contractor  in  the 
neighborhood  will  lend  the  lumber  for 
the  scaffold. 

The  guys  are  now  laid  out  for  the  top 
of  the  mast,  while  the  other  guys  are 
coiled  up  and  laid  in  order  so  that  no 
time  will  be  wasted  in  pawing  them  over 
ir.  order  to  free  them  and  clear  them 
from  twisting  and  tangling. 

The  first  three  sections  of  the  mast 
are  now  put  together,  the  top  end 
pushed  through  the  opening  in  the  scaf- 
fold and  the  top  guys  attached.  The 
rope  is  put  through  the  pulley  and  the 
ends  firmly  tied  together.  Then  the 
mast  is  shoved  up  at  a slant  till  the  sec- 
ond set  of  guys  can  be  attached,  after 
which  it  is  “up-ended.” 

In  order  to  complete  the  erection  of 
the  mast  at  least  two  assistants  are  re- 
quired, one  or  two  to  hold  the  ends  of 
each  set  of  guy  wires  (in  fact  three  to 
six  people  are  required  for  a mast  with 
three  sets  of  guvs)  while  a helper  un- 
rolls the  guys  and  brings  up  the  sections 
as  they  are  needed.  The  person  in 
charge  of  the  work  stands  at  the  base  of 
the  mast  under  the  scaffold  and  inserts 
sections,  attaches  guys  and  directs  the 
guy-holders. 

The  safety  of  the  whole  mast  now  de- 
pends upon  the  person  in  charge.  and  it 
must  be  distinctlv  understood  that  he 
has  control  and  that  no  one  is  to  argue 
with  him.  All  unnecessary  conversation 
should  be  avoided  in  order  that  his  com- 
mands may  be  understood.  These  or 
ders  may  be  simplified  by  numbering 


the  guys  so  that  “North  1 number  two !” 
means  that  the  holder  of  the  north  guys 
is  to  tighten  the  second  wire  from  the 
top.  Similarly,  “South!  slack  three!” 
means  that  the  south  guy  No.  3 is  to 
be  given  more  slack. 

As  they  are  required,  new  sets  of  guys 
are  unrolled  by  the  helper  and  passed 
over  the  edge  of  the  platform,  down 
through  the  opening  to  the  chief,  who 
attaches  them  to  the  insulators.  Then 
the  mast  is  lifted  till  he  can  get  another 
section  underneath,  while  the  helper  dis- 
tributes the  guys  to  the  holders. 

Given  a good  helper  at  the  bottom  of 
the  mast,  a pair  of  lifters  who  can  do 
their  work  without  straining  and  above 
all,  a calm  day  and  helpers  who  will  at- 
tend to  orders  without  “back-wash,”  an 
80-foot  mast  can  be  erected  in  a couple 
of  hours.  My  mast  was  erected,  in  fact, 
with  a strong  and  a very  cold  north  wind 
blowing.  Matters  were  delayed  while 
frozen  fingers  were  thawed  out,  but  not- 
withstanding the  erection  took  no  more 
than  an  hour  and  three-quarters. 

Since  that  time  we  have  erected  45 
and  50-foot  masts  of  this  sort  in  half 
an  hour.  Very  short  masts  of  three  sec- 
tions can  be  erected  without  a scaffold  in 
about  fifteen  minutes. 

As  to  the  guys  for  the  mast,  I believe 
No.  16  galvanized  steel  wire  to  be  of 
ample  strength,  although  at  stations  9 
LQ  and  9 DM  No.  14  wire  was  used. 
The  guys  are  not  to  be  made  tight  as 
their  purpose  is  to  balance  the  mast 
rather  than  to  hold  it  rigid. 

Reverting  again  to  the  strength  of  the 
mast.  Last  February  we  had  a severe 
sleet  storm.  One  mast  of  this  type 
“stayed  put”  although  the  aerial  finally 
gave  way  after  it  had  accumulated  more 
than  60  pounds  of  ice.  All  the  guys 
were  sheathed  in  ice  half  an  inch  thick, 
while  the  70-foot  mast  itself  carried  an 
inch  of  ice.  According  to  my  calcula- 
tions the  horizontal  pull  at  the  top  of  the 
mast  was  over  300  pounds,  while  the 
dead  load  was  not  far  from  400  pounds. 
The  showing  is  the  more  remarkable  as 
the  mast  was  not  guyed  at  all  joints,  but 
only  at  15-foot  intervals. 

It  is  quite  likely  that  a metal  mast  will 
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Figure  1,  Secon  d Prize  Article 


be  viewed  with  distrust  by  some  who 
fear  induction  losses.  The  losses  may 
be  minimized  by  breaking  up  the  guys  by 
means  of  porcelain  knobs  (using  four  in 
the  two  upper  sets  of  guys  and  three 
in  the  lower  sets)  and  by  insulating  the 
whole  mast  from  the  ground  by  means  of 
a paraffined  plank  or  a marble  slab,  such 
as  a piece  of  table  top  which  has  been 
well  boiled  out  in  clean  paraffin.  I have 
found  by  experiment  that  when  using  an 
umbrella  aerial  the  insulation  of  the  mast 
from  the  ground  is  especially  important:. 

Both  in  my  station  and  at  station  9 
DM  marble  slabs  are  used  under  the 
mast  and,  while  there  are  considerable 
fireworks  at  that  point,  the  loss  does  not 
seem  to  be  important  at  staion  9 
LQ.  The  latter  has  a fairly  constant 
winter  range  of  400  miles  when  using 
225  watts,  while  station  9 DM  has  re- 
peatedly covered  distances  of  950  miles 
with  870  watts  input. 

It  should  be  taken  into  account  that 
the  strength  of  the  mast  is  due  entirely 
to  the  shape  of  the  pipe  and  damaged 
pipes  are  worthless.  Even  a small  dent, 
except  very  near  the  end,  is  sufficient 
cause  to  throw  away  the  entire  section 
or  joint,  while  rust  spots,  if.  severe, 
would  have  a similar  effect.  If  the  zinc 
has  just  peeled,  further  rusting  can  be 
prevented  by  a touch  of  asphaltum  var- 
nish or  paint.  To  prevent  rusting  at 
the  point  where  the  cross  wires  pass 
through  the  sleeves  the  wires  should  be 
soldered  at  these  points  but  not  with 


zinc  chloride.  The  constructor  should 
u$e  “Nokorode”  or  Allen's  soldering 
paste.  If  these  precautions  are  observed 
there  is  no  reason  why  a mast  of  this 
sort  should  not  last  for  years  with  no 
attention  beyond  the  semi-annual  re- 
newal of  the  rope  for  hoisting  the  aerial. 

In  the  event  that  any  of  the  readers 
of  this  article  decide  in  favor  of  this 
mast,  I should  like  to  hear  the  results 
of  their  experiences. 

S.  Kruse, 

1,538  Kentucky  Street, 
Lawrence,  Kansas. 


SECOND  PRIZE,  FIVE  DOLLARS 
A Winding  Machine  for  Transformer 
Coils  and  How  to  Make  It 

Although  I have  seen  published  sev- 
eral constructional  sketches  for  hand 
winders  for  winding  secondary  coils 
and  tuning  coils,  none  of  them  have  been 
really  practical  for  the  amateur.  The 
one  that  I have  designed  is  to  be  used  in 
connection  with  a sewing  machine  with- 
out any  alterations  whatever  except 
lengthening  the  driving  belt. 

This  machine  has  been  used  by  myself 
and  others  for  several  months,  and  we 
have  been  able  to  wind  one  section  of  a 
3-inch  spark  coil  with  No.  38  wire  in  a 
couple  of  hours.  With  the  aid  of  the 
guide  shown  in  Figures  1 and  2,  the  ex- 
perimenter will  have  no  difficulty  in 
winding  the  layers  perfectly  even  with 
out  overlapping.  This  is  a matter  of 
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great  importance  in  the  winding  ot 
transformer  coils. 

The  drawings  accompanying  this 
article  are  largely  self-explanatory. 
However,  a little  explanation  of  the 
operation  may  not  be  amiss.  Place  the 
left  hand  on  the  coil  to  regulate  the 
speed,  and  the  forefinger  of  the  same 
hand  to  assist  in  guiding  the  turns  even- 
ly, using  the  right  for  the  operation  of 
the  guide  “E  ” 

To  mount  this  device,  simply  place 
the  winder  on  the  sewing  machine  with- 
out fastening,  according  to  Figure  2, 
allowing  some  play  in  the  strap  for  the 
regulation  of  speed.  It  is  also  to  be 
noted  that  no  machine  work  is  required 
in  the  making  of  this  device  unless  such 
construction  is  desired.  If  the  builder  is 
unable  to  secure  the  pulley,  A,  the  ends 
of  t\yo  large  spools,  sawed  off  and  nailed 
to  form  a V,  will  answer  the  purpose. 

The  dimensions  of  the  various  parts 
follow : 

A — iy2  inches  or  2 inches  in  diam- 
eter (any  size  will  be  suitable)  ; B — 
5 inches  by  2 *4  inches  wide  by  Y of  an 
inch  (standards)  ; C — 10  inches  by  J4 
inch  or  Y of  an  inch  diameter  (shaft)  ; 
D — Two  pieces,  2l/2  inches  wide  by  1 y2 
by  7 inches  long,  cut  as  shown,  and  fas- 
tened to  permit  shifting  of  piece  holding 
guide  in  or  out;  E — 6 inches  by  Y of 
an  inch  wide  by  1-16  of  an  inch  thick 
sheet  iron.  A thin  piece  of  brass  or  tin 
turned  over  to  receive  a nail  forming  a 
shaft  for  the  small  guide  pulley  and 
then  fastened  to  sheet  iron  as  shown; 
F — 15  inches  by  S inches  by  Y of  an 
inch  thick  (base)  ; G — 8 inches  by  4 
inches  (sides)  ; H — Piece  of  broom 
handle  bored  to  fit  over  shaft;  I — Y °f 
an  inch  square. 

The  standards,  B,  are  nailed  to  the 
pieces,  I,  and  they  in  turn  are  screwed 
to  the  base  so  either  end  can  be  removed 
whenever  it  is  necessary  to  remove  the 
coil.  Also  the  dotted  lines  on  the  stand- 
ards represent  borings  which  permit  hot 
lead  to  be  poured  around  the  shaft  after 
it  has  been  lined  up.  These  make  good 
bearings.  Two  small  holes  bored  in  the 
shaft  inside  of  the  standards  to  receive 
a small  nail  are  backed  by  a washer 


which  will  keep  the  shaft  in  perfect 
alignment. 

No  shear  or  difference  in  diameter  is 
shown  in  the  arbor,  H,  for  the  reason 
that  I have  found  it  more  advantageous 
as  shown  and  have  made  allowance  in 
the  diameter  to  permit  winding  a thin 
piece  of  cord  the  entire  length  of  H and 
fastening  it  into  place. 


If  the  core  is  built  upon  that,  it  is 
only  necessary  after  it  is  completed,  to 
reverse  the  machine  unwinding  the  cord. 
This  will  permit  whatever  is  being 
wound  to  be  removed  without  danger  of 
pulling  it  apart. 

Lattimer  W.  Reeder,  New  York . / 

THIRD  PRIZE,  THREE  DOLLARS 
A Long  Distance  Receiving  Set 
Which  Has  Proved  Successful 
I have  described  in  this  article  a sim- 
ple long  distance  receiving  set  which  cad 
be  constructed  by  any  experimenter  at  a 
minimum  of  expense.  The  fundamental 
idea  of  this  receiving  transformer  is 
shown  in  the  accompanying  photograph. 
It  will  be  noted  that  there  are  three  tun- 
ing coils.  The  center  coil  is  the  primary 
winding  of  the  oscillation  transformer, 
the  one  at  the  right  is  the  secondary  and 
the  one  at  the  left  the  regenerative  coil, 
which  is  connected  in  series  with  the 
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local  telephone  circuit  of  the  vacuum 
valve. 

Excellent  results  can  be  obtained  by 
the  use  of  this  receiving  tuner.  Connect- 
ed to  an  aerial  250  feet  in  length?  30  feet 
in  height,  which  was  shielded  by  build- 
ings and  a hill,  the  two  German  stations 
at  Nauen  and  Hanover  have  been  heard 
and  their  signals  r^ad  except  when  at- 
mospheric electricity  has  been  severe. 
On  one  occasion  the  Eiffel  Tower  sta- 
tion in  Paris  was  heard. 

In  the  construction  of  this  tuner  the 
three  cores  for  the  coils  should  be  made 
first.  They  are  made  of  wood  and  are 
first  cut  out  'roughly  on  the  band  saw. 
Then  they  are  turned  down  upon  a 
lathe.  The  grooves,  which  are  54  of  an 
inch  in  depth,  may  be  cut  with  a small 
round  nose  chisel.  When  the  grooves 
are  cut  the  cores  should  be  taken  from 
the  lathe  and  a 54-inch  hole  bored 
through  the  center  of  each.  Next,  the 
holes  where  the  binding  posts  are  to  be 
mounted  should  be  laid  out  and  drilled. 
They  should  be  countersunk  so  that  the 
head  of  the  binding  post  screw  will  not 
protrude  below  the  surface  of  the  wood. 
The  depth  of  the  countersink,  of  course, 
depends  upon  the  length  of  the  screw 
the  builder  has  on  hand.  Five  holes 
should  be  drilled  along  the  edge  of  the 
disc  through  which  the  taps  are  brought 
from  the  coils.  These  holes  may  be 
drilled  with  a No.  40  drill.  This  work 
having  been  done,  the  cores  are  ready 
for  winding. 

The  winding  is  easily  accomplished  bv 
mounting  the  cores  on  a lathe.  The  core 
can  be  clamped  between  two  nuts  on  a 
threaded  piece  of  %-mdi  rod  inserted  in 
the  hole  at  the  center  of  the  core  and 
the  rod  held  in  the  chuck  of  a lathe. 
The  lathe  should  be  run  slowly  and  the 
wire  fed  into  the  slots  by  hand.  When 
one  slot  is  completely  filled  up  to  within 
about  1-16  of  an  inch  of  the  top,  a tap 
should  be  brought  out  through  one  of 
the  holes  drilled  for  that  purpose,  after 
which  the  next  slot  in  order  can  be 
wound.  A tap  is  then  brought  out  from 
this  and  the  next  slot  filled  with  wire, 
taps  being  brought  out  from  successive 
windings  until  all  are  completed.  Par- 


ticular care  should  be  taken  to  wind  each 
coil  in  the  same  direction.  In  the  tuner 
which  I constructed  the  No.  30  double 
cotton-covered  B.  & S.  wire  was  used. 

The  base  and  end  supports  are  now 
to  be  made.  The  base  is  cut  out  of  a 
piece  of  wood,  and  sandpapered  and 
finished.  The  choice  of  wood  rests  with 
the  builder.  The  end  pieces  can  be  laid 
out  on  a piece  of  wood  and  cut  with  a 
hand  saw.  After  this  they  should  be 
sandpapered  and  finished  and  when  they 
are  thoroughly  dried  they  may  be 
screwed  to  the  base. 

The  rod  on  which  the  coils  slide  is  of 
54-inch  brass,  threaded  for  one-quarter 
No.  24  brass  nuts  at  the  ends.  Quarter- 
inch  holes  should  be  bored  in  the  end 
pieces  to  mount  the  rod. 

The  various  parts  of  the  tuner  may 
now  be  assembled.  The  taps  from  the 
center  coil  are  taken  through  small  holes 
bored  in  the  base  and  fastened  to  the 
binding  posts.  These  taps  keep  the  center 
coil  from  moving  along  the  rod.  The 
binding  posts  used  upon  the  tuner  shown 
in  the  drawing  were  taken  from  ordin- 
ary battery  nuts  and  thumb-nuts.  As 


Illustration,  Third  Prize  Article 


will  be  noted,  small  rubber  feet  were 
fastened  to  the  base  of  the  tuner. 

When  this  apparatus  is  first  connected 
up,  there  may  be  trouble  in  making  the 
bulb  oscillate,  but  by  changing  the  con- 
nections of  the  coils  until  the  right  com- 
bination is  found  the  bulb  will  be  found 
to  be  a persistent  oscillator.  Nearly  all 
of  the  tuning  will  be  done  by  variable 

Digitized  by  ^oogle 


678 


THE  WIRELESS  AGE 


Tune,  191^ 


condensers  and  by  varying  the  coupling 
between  the  coils. 

It  is  the  usual  custom  for  one  doing 
radio  experimental  work  to  look  askance 
at  any  apparatus  in  which  the  wire  is 
wound  in  layers,  but  the  results  obtained 
by  this  tuner  would  seem  to  show  that 
in  some  cases  at  least  the  layered  wind- 
ing is  not  as  inefficient  as  is  believed. 
The  writer  does  not  claim  to  be  the  or- 
iginator of  this  scheme  of  three  coils 
in  inductive  relation  to  each  other  as  this 
circuit  is  in  use  by  many  other  experi- 
menters, but  he  is  positive  that  if  the 
tuner  is  carefully  made,  first  class  re- 
sults will  be  obtained. 

F.  N.  Tompkins,  Rhode  Island. 

FOURTH  PRIZE,  SUBSCRIPTION 
TO  THE  WIRELESS  AGE 
An  Aerial  Insulator  That  Will  Stand 
the  Test  of  Service 

An  aerial  insulator  can  be  made  from 
porcelain  cleats,  knobs  and  bolts  aS 
shown  in  Figures  1,  2 and  3.  Although 
this  insulator  when  completed  will  not 
be  as  good  looking  as  the  manufactured 
article  of  to-day,  I have  found  that  it 


will  stand  much  wear  and  strain  and  will 
afford  a fair  degree  of  insulation. 

To  a considerable  extent,  the  draw- 
ings are  self-explanatory.  The  builder 
will  note  that  the  only  materials  required 
are:  One  pair  of  porcelain  cleats,  two 
porcelain  knobs  and  two  bolts  with  two 
nuts  on  each  end. 

The  insulator  as  assembled  is  shown 
in  Figure  1 and  as  connected  in  the  aerial 
circuit  in  Figure  2. 

Insulators  of  this  construction  have 
been  found  strong  enough  to  hold  an 
aerial  100  to  200  feet  long,  consisting 
of  four  wires  erected  at  a height  of  100 
feet.  In  fact,  they  withstood  the  strain 
during  a sixty-mile  an  hour  windstorm. 
A larger  aerial  may  be  employed  by 
putting  the  knob  between  four  cleats  as 
shown  in  Figure  3. 

Maurice  Stephens  Miranda, 
New  York. 


HONORARY  MENTION 


How  the  Difficulties  of  Erecting  a 
Mast  Were  Overcome 
In  this  article  I have  presented  my 
plan  for  erecting  a mast.  I believe  this 
is  one  of  the  hardest  problems  with 
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which  the  amateur  has  to  contend,  but 
I am  glad  to  say  that  I have  at  last  suc- 
ceeded in  solving  it. 

The  mast  and  my  radio  station  are  en- 
tirely of  my  own  construction.  In  fact, 
I raised  the  mast  unaided.  To  explain 
briefly,  I purchased  150  feet  of  1-inch 
by  3-inch  by  18-foot  lumber  for  $2.75, 
two  pounds  of  No.  8 nails  and  then  con- 
structed six  ladders  made  in  18-foot  sec- 
tions, tapering  them  from  3 feet  at  the 
the  bottom  to  a point  at  thg  top. 

The  mast  was  raised  in  the  following 
manner : The  first  section  was  put  into 
position  and  held  there  by  four  guys.  1 
then  used  the  top  section  for  a boom  and 
lashed  it  at  the  middle  and  to  the  top 
of  the  first  section  of  the  mast.  Then  I 
tied  the  second  section  to  the  halyard  at 
the  middle  and  in  this  manner  the  suc- 
cessive sections  were  raised  into  position 
and  nailed  and  bolted  together. 

My  mast  has  six  sections,  18  feet  in 
length  with  a 2-foot  lap  at  the  joints. 
I can  go  to  the  top  of  it  without  danger 
and  also  can  extend  it  to  greater  height 
at  any  time  desired.  My  call  letters  are 
5 BJ. 

The  entire  cost  of  the  mast  totalled 
$10.  I spent  about  $4  for  the  lumber 
and  approximately  $6  for  the  guy  wire. 

M.  M.  Dye,  Texas . 


The  mast  described  by  M.  M.  Dye 
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Woman’s  Work  in  Wireless 


Girls  at  work  in  the  laboratory  of  the  wireless  school  at  Hunter  College 

Plans  have  been  completed  for  the  amalgamation  of  women’s  wireless  instruc- 
tion by  the  organization  of  a Woman’s  Division,  National  Amateur  Wireless 
Association.  The  self-training  courses  prepared  for  The  Wireless  Ace  are  to 
be  adopted  by  the  National  League  for  Woman’s  Service,  to  be  supplemented 
by  the  advanced  instruction  described  in  this  article. 


NE  of  the  results  of  the  entrance 
^ of  this  country  into  the  European 
war  has  been  the  movement  to  fit 
women  into  occupations  ordinarily 
filled  by  men.  It  has  fallen  to  the  lot  of 
Mrs.  Herbert  Sumner  Owen  to  supply 
the  nation  with  women  wireless  teleg- 
raphers and  a radio  class  has  been  estab- 
lished at  Hunter  College,  New  York 
City,  to  carry  out  the  plan. 

Mrs.  Owen  had  for  a considerable 
time  been  making  attempts  to  estab- 
lish a class  for  women  students  of  wire- 
less. With  the  change  in  public  events 
came  a distinctly  favorable  attitude 
toward  the  project.  At  the  same  time 
the  National  League  for  Women's  Ser- 
vice was  organized  and  Mrs.  Owen 


laid  her  plans  before  Maude  Wetmore, 
its  president.  Then  the  question  of 
obtaining  the  necessary  wireless  ap- 
paratus was  considered.  Edward  J. 
Nally,  * vice-president  and  general 
manager  of  the  Marconi  Wireless 
Telegraph  Company  of  America,  and 
David  Sarnoff,  commercial  manager 
of  the  Marconi  Company,  were  con- 
sulted and  the  wireless  class  was  out- 
fitted without  cost.  The  apparatus  is 
the  same  in  every  detail  as  that  used 
at  the  Marconi  School  of  Instruction  in 
New  York. 

Doubt  was  at  first  expressed  as  to 
the  attractiveness  of  this  new  field  of 
work  to  the  women  themselves.  Ap- 
plications, however,  were  received  in 
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greater  numbers  than  could  be  accom- 
modated, and  the  first  class,  consisting 
of  twenty-five  women,  was  opened  on 
March  12th. 

The  second-class  of  thirty  was 
opened  on  April  2d,  a third  class  April 
15th,  and  a fourth  class  on  May  3d. 
The  sessions  take  place  four  evenings 
a week,  from  7 :45  to  9 :45.  Each 
class  has  one  of  the  students  as  a com- 
mandant. At  twenty  minutes  to  eight 
the  class  is  called  to  order  by  its  com- 
mandant, the  roll  is  called  and  the 
“salute  to  the  flag”  is  given.  The  door 
is  then  locked  and  remains  so  for  the 
entire  period,  so  that  the  tardy  mem- 
bers of  the  class  shall  not  disturb  the 
earnest  workers. 

The  first  hour  is  given  over  to  tech- 
nical work,  the  second  hour  to  code. 
The  class  is  made  up  practically  of 
self-supporting  women,  school  teach- 
ers, clerks,  typists,  stenographers,  etc. 
There  are  a few  who  are  of  the  leisure 
class. 

In  fixing  the  cost  of  tuition,  it  was 
kept  in  mind  that  the  usual  self-sup- 
porting woman  gets  less  than  a man 
doing  the  same  work  and  has  com- 
paratively more  responsibilities.  She 
decided  that  $18  would  be  advisable 
as  a fee  for  the  course  of  six  months.  The 
class  will  go  right  ahead  with  this 
work,  taking  no  vacation  during  the 
summer  months. 

“This  is  primarily  a preparedness 
measure,”  said  Mrs.  Owen.  “Women 
have  shown  what  they  could  do  in 
other  fields  of  work.  Even  now  they 
are  signing  up  as  motor  drivers  or  en- 
listing as  clerks  or  stenographers  in 
the  navy.  Why,  then,  haven’t  we 
women  wireless  operators  ? They  have 
proved  their  ability  as  line  telegraph- 
ers. Why  can’t  they  do  their  bit  in 
this  field  of  work?  There  are,  I be- 
lieve, not  more  than  a half  dozen 
women  radio  operators.  In  time  of  war 
men  who  could  do  the  work  on  ship- 
board or  at  the  outposts  would  be 
kept  at  the  little  island  stations  at- 
tending to  their  machines.  It  was  for 
this  purpose  that  the  school  was 
opened — to  let  girls  take  the  places  of 


experienced  men  operators  and  release 
them  for  more  urgent  duty. 

“Apart  from  being  a war  measure, 
the  field  offers  great  possibilities  as  a 
profession.  In  the  fifteen  years  since 
Guglielmo  Marconi  sent  his  first  mes- 
sage across  the  seas  by  radio  telegraphy, 
the  work  has  grown  by  leaps  and 
bounds. 


“After  our  girls  complete  their 
course  they  will  take  the  same  exami- 
nations that  men  take  in  the  United 
State  Navy.  Compared  to  other 
fields  now  open  to  women,  the  pros- 
pects are  good.  They  begin  as  as- 
sistants with  a salary  of  $30  a month 
and  board.  A regular  operator  gets 
$60  and  maintenance.  This  rises  to  a 
maximum  of  $120  a month.  In  those 
cases  where  operators  are  needed  for 
greatly  isolated  spots,  like  the  Philip- 
pines or  the  Hawaiian  Islands,  special 
inducements  are  offered.  Of  course, 
this  will  mean  a new  socialization. 
People  will  have  to  accustom  them- 
selves to  the  idea  of  a woman  work- 
ing alone,  away  from  her  immediate 
family.” 


The  Advisory  Board  is  composed  of 
the  following  men:  Professor  Michael 

Idvorsky  Pupin,  president  of  the  In- 
stitute of  Radio  Engineers,  and  pro- 
fessor of  electro  mechanics,  Columbia 
University,  New  York  City;  Professor 
Alfred  N.  Goldsmith,  director  of  the 
radio  laboratory,  College  of  the  City 
of  New  York;  Professor  Lewis  D. 
Hill,  physics  department,  Hunter  Col- 
lege, New  York  City;  Edward  J. 
Nally,  of  the  Marconi  Company ; 
Gano  Dunn,  past-president  of  the 
American  Institute  of  Electrical  Engi- 
neers and  president  of  the  J.  G.  White 
Engineering  Corporation,  and  John 


Stone  Stone,  vice-chairman  Radio  En- 
gineers’ Committee  on  National  De- 
fense. Mrs.  Owen  is  in  constant  touch 
with  these  men.  No  step  is  taken 
without  their  approval  and  endorse- 
ment. L.  R.  Krumm,  chief  radio  in- 
spector of  the  Bureau  of  Navigation  of 
the  United  States,  lectures  to  the 
class.  Professor  L.  D.  Hill  has  charge 
of  the  laboratory  work.  Otto  Redfern, 
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also  a member  of  the  United  States 
Navy  Radio  Bureau,  and  W.  C.  Hilli- 
ker  are  code  instructors. 

Mrs.  Herbert  Sumner  Owen  is  chair- 
man of  the  National  Committee  and 
also  of  the  New  York  City  committee, 
which  has  as  itsjnembers:  Mrs.  Goelet 
Gallatin,  Mrs.  F.  Hovey  Allen,  Miss 
A.  E.  Hickenbottom,  dean  of  Hunter 
College;  Miss  Lilian  M.  Snow,  registrar 
of  Hunter  College,  and  Mrs.  Samuel 
Strauss. 

David  Sarnoff  spoke  before  100 
women  of  the  National  Woman’s  Ser- 
vice League,  at  38  West  Thirty-ninth 
Street,  New  York  City,  at  noon,  on 
.March  15  th. 

“There  is  nothing  mysterious  about 
wireless  work,  and  there  is  no  reason 
why  a woman  should  not  do  it  as  well 
as  a man,”  he  said. 

“When  war  combes,  and  it  jis,  of 
course,  not  far  off,  a large  fleet  of  small 
boats  or  yachts  probably  will  be 
equipped  to  constitute  the  body  known 
as  'the  mosquito  fleet'  of  submarine 
chasers.  These  will  take  their  orders 
from  shore,  and  larger  boats  by  means 
of  wireless.  At  first  utilization  of  the 
amateurs  and  boys  probably  will  be 
made.  Six  months  from  the  beginning 
of  hostilities  probably  4,000  to  5,000 
vessels  will  be  equipped  with  wireless. 
^ “If  the  amateur  supply  is  exhausted, 
atid  it  is  considered  feasible,  they  will 
be  apt  to  take  men  out  of  the  tele- 
graph or  postal  service  and  send  them 
to  sea.  Women  will  come  in  here  to 
fill  vacancies.  It  is  possible  they  will 
be  sent  to  sea,  if  the  necessity  is  great 
enough  and  their  patriotism  and  cour- 
age permits.” 

The  Marconi  School  has  opened  its 
doors  to  a limited  number  of  the  more 
advanced  students  for  an  intensive 
course  of  training.  Ten  of  the  young 
women  are  now  taking  advantage  of 
this  opportunity.  Miss  Helen  Camp- 
bell, Miss  Elsie  Merz,  Miss  Elisabeth 
Rickard,  Miss  Georgina  B.  Davids, 
Miss  Nell  Van  Hook,  Miss  Elise  Von 
R.  Owen,  Miss  Rebecca  Parker,  Miss 
Damian  Thompson  and  Ellen  J.  Cook 
are  among  those  enrolled. 


From  all  over  the  United  States  and 
Canada  Mrs.  Owen  found  appli- 
cants for  this  radio  training.  Great 
care  is  taken  to  ascertain  that  the  ap- 
plicant is  a loyal  American  and  the 
oath  of  allegiance  is  administered  to 
each  student  who  becomes  a formal 
member  of  the  class. 


While  the  United  States  has  not 
specifically  signified  its  need  of  these 
women's  services,  it  is  an  open  secret 
that  expert  radio  operators,  men  or 
women,  will  be  much  sought  after 
within  a year.  That  these  girls 
realize  the  opportunity  placed  within 
their  grasp,  has  been  commented  upon 
by  all  who  have  seen  the  class  at  work ; 
its  enthusiasm,  absorbed  and  concen- 
trated attention,  clearly  indicates  the 
earnestness  of  the  students. 

“I  try  to  impress  upon  each  woman 
who  comes  to  me  as  a would-be  mem- 
ber of  our  wireless  class,  that  this  is 
no  pink  tea,”  said  the  chairman  of  the 
National  Committee.  “It  is  hard, 
gruelling  work.  Each  student  must 
give  me  her  personal  pledge  that  un- 
less something  happens  which  makes 
it  impossible,  she  will  continue  her 
work  for  the  entire  course  and  go  up 
for  her  test. 


“I  think  a very  interesting  and  stim- 
ulating sidelight  was  thrown  on  the 
attitude  of  mind  of  these  girls  and  wo- 
men by  a little  happening  the  other 
day.  It  was  when  the  parade  of  Lex- 
ington Day  was  suggested  and  we 
were  invited  to  take  part  in  it.  The 
girls  told  me  that  if  I wished  them  to 
do  it  they  would,  but  that  they  hated 
to  tike  the  time  from  their  class  work 
and  thought  they  could  not  spare  it. 
One  girl  volunteered  to  take  the  part 
of  Pauline  Revere  in  the  automobile 
assigned  to  our  division  and  the  others 
stayed  in  their  classrooms  and  worked. 
Doesn't  that  seem  to  express  a very 
fine  spirit  of  earnest  service?  I tell 
them  in  my  various  minute  addresses 
which  I give  at  intervals,  to  peg 
away  at  their  work,  that  every  half 
hour  which  they  give  to  concentrated 
effort  they  are  practically  giving  to 
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the  service  of  our  country.  They  are 
preparing  in  the  truest  spirit  to  lay 
their  gift  on  the  altar.,, 

One  of  Mrs.  Owen’s  deepest  convic- 
tions is  that  she  can  not  emphasize 
too  much  the  necessity  of  serious  work. 
She  says  “I  have  no  patience  with  a 
slack  piece  of  work.  It  is  time  and 
money  wasted  for  anyone  to  dabble  in 
wireless.  Go  the  whole  way  or  leave 
it  alone.  If  you  want  something  easy 
don’t  take  up  wireless,  and  if  you  do 
take  it  up  make  it  worth  while.  No- 
body will  want  you  unless  you  are  a 
crackerjack.” 

She  also  emphasizes  the  point  that 
women  radio  operators  will  challenge 
the  attention  of  the  public  and  will  be 
objects  of  criticism.  “Look  at  poor 
Jeanette  Rankin,”  she  said,  “One  wo- 
man and  forty-nine  men  voted  the 
same  way,  but  because  she  was  a wo- 
man in  a new  position  every  news- 
paper in  the  United  States  held  up  to 
the  public  attention  what  she  voted, 
how  she  voted  and  why  she  voted. 
This  is  the  way  it  will  be  with  the  girls 
and  women  who  go  first  into  the  field 
of  wireless  telegraphy.  We  must  be 
extra  good,  for  a mistake  that  no  one 
would  notice  if  committed  by  a boy  or 
man,  will  be  held  up  to  ridicule  if  made 
by  a woman  in  a new  field.  Naturally 
it  is  so  because  women  have  to  show 
what  their  capabilities  are  under  these 
new  conditions.” 

Commander  John  B.  Patton,  U.  S. 
N.,  of  the  Third  District  of  the  United 
States  Naval  Reserve,  made  some  in- 
formative remarks  recently  on  the  sub- 
ject of  woman  as  wireless  operator. 

“There  is  this  feature  of  the  prob- 
lem,” he  answered,  “that  after  she  has 
taken  her  preparatory  work  she  may 
take  her  three  months’  confirmation, 
and  if  she  chooses  to  remain  in  the  re- 
serve may  for  four  years  thereafter  col- 
lect her  retainer  of  two  months’  full 
pay  annually  without  performing  any 
service  during  the  remainder  of  her 
enrollment  if  there  is  no  war.  In  the 
event  that  she  is  a chief  operator  she 
would  receive  $132  a year.” 


WOMAN  WIRELESS  STUDENTS 
THANK  THE  MARCONI 
COMPANY 

At  a recent  session  of  the  Wireless 
Class  for  Women,  National  League 
for  Women’s  Service,  Hunter  College, 
New  York  City,  the  following  resolu- 
tion expressing  thanks  to  the  Marconi 
Wireless  Telegraph  Company  of 
America  and  Edward  J.  Nally,  its 
vice-president  and  general  manager, 
was  adopted : 

“Whereas,  The  Marconi  Company 
has  most  generously  presented  to  the 
Wireless  Class  for  Women  of  the  Na- 
tional League  for  Women’s  Service, 
the  complete  necessary  equipment  of 
apparatus  for  their  training, 

“Be  It  Resolved:  That  the  under- 
signed members  of  the  two  classes 
now  in  session  at  Hunter  College, 
New  York  City,  offer  their  heartfelt 
thanks  and  keen  appreciation  of  his 
kindness  to  Edward  J.  Nally,  vice- 
-president and  general  manager  of  the 
Marconi  Company.” 

The  resolution  was  signed  by  Mrs. 
Herbert  Sumner  Owen,  chairman  of  the 
National  Committee  of  the  League ; 
L.  R.  Krumm,  Government  Radio  In- 
spector; Lewis  D.  Hill  and  Otto  Red- 
fern. 

Mr.  Nally  acknowledged  the  resolu- 
tion in  a letter  to  Mrs.  Owen  which  is  in 
part  as  follows: 

“It  has  been  a genuine  pleasure,  as 
well  as  a rare  opportunity  to  unite  in 
the  efforts  being  made  by  so  many 
patriotic  young  women  in  the  service 
of  our  country,  and  it  is  with  the  sin- 
cere hope  that  what  they  are  doing 
will  result  not  only  in  good  to  our 
country,  but  in  increased  opportunity 
to  our  young  women  that  the  Marconi 
Wireless  Telegraph  Company  of 
America  has  been  glad  to  co-operate 
with  them  and  with  you.  Will  you 
please,  also,  extend  to  the  instructors, 
Messrs.  Redfem  and  Krumm  and  to 
Prof.  Hill  of  Hunter  College,  my  ap- 
preciation and  thanks  for  their  untir- 
ing efforts,  and  my  congratulations 
upon  the  success  of  their  labors.” 
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Police  Wireless  a Demonstrated 

Success 

Views  of  Commissioner  Woods  Regarding  the 
System  Installed  in  the  New  York  Department 

Wireless  telegraphy , which  has  won  many  triumphs  on  land  and  sea,  has 
proved  its  worth  in  a new  field — police  work . In  New  York  City  Marconi  sta- 
tions have  been  installed  at  Police  Headquarters  in  Manhattan  and  at  Police 
Headquarters  in  Brooklyn,  zvhile  a set  on  the  police  steamer  Patrol  facilitates 
the  task  of  guarding  the  water-front  and  the  craft  in  the  harbor.  The  system 
has  now  been  in  operation  for  several  months . That  it  is  a demonstrated  suc- 
cess is  shown  by  the  following  statements  by  Police  Commissioner  Arthur  Woods 
of  New  York  regarding  the  use  of  the  art  in  the  department  which  he  heads  : 


\\7  IRELESS  communication  has 

w been  proven  as  dependable  as 
the  telephone  or  telegraph  service  and  ;t 
has  the  added  advantage  of  requiring 
less  protection  in  time  of  serious  trouble. 
Wires  can  be  cut  and  communication 
stopped  unless  a large  force  is  on  hand 
as  a guard.  But  if  the  radio  station  and 
its  power  supply  are  protected,  commu- 
nication cannot  be  interrupted. 

This  opinion  is  based  on  the  practical 
application  of  the  art  in  police  work 
— its  usefulness  as  a measure  of  protec- 
tion in  the  event  of  flood,  fire  and  earth- 
quake, as  a means  of  saving  life  and 
property,  and  in  detecting  and*  prevent- 
ing crime. 

Many  things  are  possible  in  New 
York,  and  some  of  them  spell  “trouble.” 
It  was  with  this  fact  in  mind 
that  wireless  was  established  in  the 
Police  Department.  The  San  Francisco 
earthquake,  the  Baltimore  fire,  the  Gal- 
veston flood — these  disasters  all  pro- 
vided illustrations  of  the  value  of  an  in- 
destructible means  of  communication. 

Great  and  unavoidable  calamities 
visit  every  large  city.  Social  unrest  and 
economic  stress  cause  some  of  them, 
while  others  are  brought  about  by  nat- 
ural causes,  such  as  earthquakes  and 
floods.  And  the  perils  of  great  fires 
should  not  be  forgotten.  It  is  during 
such  times  that  it  is  of  vital  import  that 
order  be  maintained  and  that  life  and 


is  property  be  guarded.  The  responsibility 
is  for  this  rests  upon  the  police  and  the 
wireless  is  an  invaluable  aid  to  them 
during  these  periods. 

e Perhaps  no  better  illustration  of  the 
>n  worth  of  the  art  could  be  pictured  than 
Ld  its  application  during  such  disasters 
id  when  it  becomes  necessary  for  police- 
men  in  large  numbers  to  be  dispatched 
to  the  points  of  danger  arid  the  means 
al  of  communication  commonly  used  has 
•k  failed.  By  transmitting  orders  by  radio, 
c-  policemen  can  be  summoned  from  head- 
quarters  to  the  scerie  of  disaster  even 
td  though  the  danger  points  be  located  at 
t-  a considerable  distance  from  headquar- 
ters. Meanwhile  the  officials  at  head- 
w quarters  can  keep  constantly  in  touch 
with  policemen  at  the  danger  points  by 
id  means  of  wireless  and  give  them  the 
ie  necessary  orders  and  instructions. 

:o  The  introduction  of  wireless  in  the 
.1-  police  department  followed  the  appoint- 
d-  ment  of  a “Preparedness  Committee*’ 
i-  made  up  of  the  various  police  inspectors 
of  the  city.  Consequent  upon  the  in- 
es  structions  thev  received  to  recommend 
id  measures  for  the  conduct  of  the  police  In 
n,  time  of  emergency,  a wireless  telegraph 
t-  department  was  established  at  headquar- 
id  ters  and  a class  in  wireless  formed  un- 
es  der  the  direction  of  Sergeant  Charles 
1 g E.  Pearce,  who  is  in  charge  of  the 

at  police  radio  work, 
id  AIK.  W.  quenched  spark  gap  wire- 
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less  set  was  installed  on  the  fifth  floor 
and  an  aerial  was  placed  on  the  roof. 
Interest  in  wireless  among  the  men  in 
the  department  was  aroused,  their  dili- 
gence in  studying  the  art  being  shown 
by  the  fact  that  all  of  the  thirty 
members  of  the  police  class  have  passed 
the  examinations  qualifying  them  to  ob- 
tain Government  licenses  to  op- 
erate stations  of  any  class. 

The  putting  down  of  mutiny 
and  disorder  on  the  craft  in 
waters  near  New  York  is  a 
phase  of  police  work  which 
wireless  facilitates.  In  the  past 
the  chief  difficulty  connected 
with  this  work  was  the  inability 
to  quickly  dispatch  word  of  the 
events  to  headquarters,  How- 
ever, wireless  has  now  been  in- 
stalled on  the  police  steamer 
Patrol  and  headquarters  is  en- 
abled to  keep  in  communication 
with  the  steamer  while  she  is 
cruising  about.  For  instance, 

Police  Headquarters  in  Manhat- 
tan received  word  recently  that 
two  coal  barges  were  drifting,  a 
menace  Jo  navigation,  in  the 
Hudson  River  off  Fort  Lee. 
Headquarters  quickly  notified 
the  Patrol  by  wireless  and  the 
letter  towed  the  barges  out  of 
the  path  of  other ‘craft.  There 
is  the  instance  also  of  the 
steamer  D.  L.  CVowe  going 
ashore  on  Romer  Shoals,  the 
sending  out  of  an  S O S by  the 
stranded  craft,  the  reception  of 
the  appeal  by  the  station  at  head- 
quarters, the  dispatching  of  the 
police  steamer  Patrol  to  the  res- 
cue and  the  notification  of  the 
Brooklyn  Navy  Yard,  which  al- 
so sent  a revenue  cutter  to  the 
Crowe's  aid. 

At  some  future  time  arrangements 
might  be  made  whereby  wireless  plants, 
owned  or  co-operating  with  Police  De- 
partment authorities,  surrounding  towns 
and  cities  could  aid  in  the  capture  of 
criminals  and  the  recovery  of  stolen 
property.  If,  to  illustrate,  a stolen  au- 
tomobile has  been  traced  to  New  Jersey 
a descriotion  of  the  machine  could  be 


broadcasted  by  wireless  and  relayed 
throughout  that  state. 

I have  cited  only  a few  of  the  ex- 
amples of  the  use  to  which  the  Police 
Department  has  put  wireless.  The 
future  holds  many  possibilities,  among 
them  being  the  establishment  of  a wire 
less  service  in  each  of  the  borough  head- 


quarters of  the  city  and  the  various 
police  inspection  districts.  And,  in 
my  opinion,  the  efficiency  of  the  na- 
tion's police  would  be  increased  by  the 
establishment  of  a wireless  police  ser- 
vice in  each  city  of  the  United  States. 


Following  the  arrest  of  a German  in 
New  York  City  recently,  detectives  took 
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possession  of  a small  black  box  which 
the  prisoner  in  his  representations  to 
his  dupes  claimed  would  reprodu  :e 
American  bank  notes  placed  in  it 
for  a day.  When  Sergeant  Pearce, 
examined  the  apparatus  he  recognized 
it  as  parts  of  a portable  wireless  set 
capable  of  receiving  messages  from 
places  as  far  distant  from  New  York 
as  Germany. 

The  set  is  made  up  of  apparatus  of 
American  manufacture,  similar  to  that 
in  many  amateur  stations.  Wireless 
men  said  that  it  could  pick  up  messages 
from  points  5,000  miles  away  with  the 
proper  connections  made  and  the  substi- 
tution of  several  missing  parts. 

An  interesting  feature  of  the  case 
was  the  illustration  it  brought  out  of  the 
progress  made  in  police  work.  It  is 
likely  that  the  seizure  of  the  apparatus 
by  policemen  five  years  ago  would  have 
resulted  in  considerable  perplexity  re- 
garding its  nature.  However,  the  instal- 
lation of  wireless  in  the  department  and 
the  training  received  by  its  members  in 
radio  work  has  given  policemen  knowl- 
edge of  the  art  which  they  are  able  to 
put  to  use  in  various  ways. 


THE  LAST  VOYAGE  OF 
THE  SIBIRIA 
( Concluded  from  page  637) 
Walmer  had  not  been  idle,  but  their 
efforts  to  reach  us  were  futile.  The 
seas  were  as  threatening  as  ever  at  ebb 
tide,  but  the  ship  had  sunk  farther  in- 
to the  sands  and  rode  somewhat  easier. 
One  boat  reached  a point  within  a few 
hundred  yards  of  the  Sibiria,  but  was 
compelled  to  put  back.  We  were  quite 
cheerful  for  a time,  despite  the  failure 
of  life  savers  to  effect  a rescue,  but  in 
the  evening  when  the  tide  began  to 
come  in  and  the  ship  gradually  sank 
lower  and  lower  in  the  sands  some  of 
the  hardiest  among  the  ship’s  com- 
pany began  to  lose  heart. 

How  desperate  our  plight  was  can 
be  judged  from ‘the  fact  that  a wire- 
less message  had  been  sent  a few  hours 
before  to  Dover,  saying  that  if  the 
lifeboats  did  not  reach  us  that  night 
there  would  not  be  any  need  for  them 
in  the  morning.  As  the  night  wore  on 


some  of  the  destroyers  near  us  began 
to  play  their  searchlights  on  the  ship 
and  the  surrounding  waters.  But  we 
seemed  as  remote  from  safety  as  be- 
fore until  one  of  the  engineers,  who 
had  been  peering  anxiously  out  of  a 
port  hole  in  the  smoking  room,  where 
we  had  sought  refpge,  yelled  that  a 
lifeboat  was  in  sight.  There  was  a 
rush  to  the  embrasures,  and,  in  the 
glare  of  the  searchlights,  we  could  dis- 
tinguish a small  craft  within  a short 
distance  of  the  ship.  The  rescuers  had 
a difficult  struggle  to  reach  us,  but 
their  boat  was  of  the  self-bailing  type 
and  it  battled  valiantly  with  the  seas. 
Notwithstanding,  it  took  them  almost 
an  hour  to  get  a rope  to  us.  Then, 
as  the  waters  tossed  the  boat  toward 
the  ship,  the  marooned  men,  one  by 
one,  jumped  into  the  former  craft. 

But  the  danger  was  not  past  yet, 
for  in  this  small  boat  sixty-eight  men 
were  crowded.  The  shipping  of  one  of 
the  waves  would  have  capsized  it,  and 
so  the  next  half  hour  was  not  without 
thrills,  although  the  sense  of  danger 
was  alleviated  in  a measure  by  the 
knowledge  that  we  were  in  communi- 
cation with  the  destroyer  by  means  of 
signals  in  the  Morse  code.  Senior 
Marconi  Operator  Blackstone  trans- 
mitted the  flashlight  messages  from 
the  life-boats,  using  a pocket  torch, 
and  after  we  had  cleared  the  sands  a 
patrol  boat  was  ordered  to  tpw  us  to 
Kingsdowne,  where  we  landed. 

The  Sibiria  broke  in  two  several 
days  afterward,  dying  as  she  had 
lived — a stormy  petrel  to  the  last. 


RACES  TO  PORT  AFTER 
COLLISION 


The  Ward  line  freighter  Sagua,  with 
Marconi  Operator  F.  A.  Tierney  in 
the  wireless  cabin,  came  into  collision 
with  the  collier  Binghamton  off  Barne- 
gat,  N.  J.,  early  in  the  morning  of 
March  19th.  Several  vessels  responded 
to  the  appeals  for  aid  sent  out  by  the 
Sagua  and  those  on  the  freighter, 
with  the  exception  of  the  captain,  the 
wireless  operator,  mate,  cadet  officer 
and  purser  were  taken  off  the  dam- 
aged craft. 
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How  Amateurs  Are  Responding 
to  the  Call  to  Arms 

Organization  of  the  Army  Reserve  Signal  Corps 


HOW  well  the  National  Amateur 
Wireless  Association  is  carrying 
out  its  various  aims  is  shown  by  the  de- 
velopments from  day  to  day  in  the  move- 
ment for  national  defense.  One  of  the 
indirect  outgrowths  of  the  activities  of 
the  Association  was  the  organiztion  of 
the  Army  Reserve  Signal  Corps,  a radio 
company,  at  a meeting  in  Chicago,  con- 
ducted by  Colonel  Samuel  Reber  and 
Captain  John  C.  Dillon,  of  the  United 
States  radio  service.  Colonel  Re- 
ber is  a member  of  the  National  Advis- 
ory Board  of  Vice-Presidents  of  the  Na- 
tional Amateur  Wireless  Association. 

When  the  idea  of  the  National  Ama- 
teur Wireless  Association  took  practical 
form  it  was  announced  by  the  acting 
president  of  the  Association  that  it  would 
be  possible  to  train  a reserve  force  of 
competent  wireless  operators  selected 
from  the  ranks  of  amateurs  and  that 
those  ambitious  to  join  the  third  line  of 
defence  could  do  so.  Attention  was 
called  to  the  fact  that  in  the  event  of  an 
invasion  of  this  countfy  by  an  enemy  the 
work  of  the  wireless  signaling  corps 
would  be  of  the  utmost  importance.  The 
movement  for  preparedness  among  those 
active  in  wireless  was  given  country- 
wide publicity  through  articles  in  The 
Wireless  Age.  Numerous  military 
organizations  were  then  established 
throughout  the  country  in  which  mem- 
bers trained  in  accordance  with  army  sig- 
nal corps  regulations. 

The  Chicago  instance  mentioned  above 
is  typical  of  the  response.  Twenty-two 
young  men  showed  their  sympathy  with 
the  movement  by  enrolling  as  members 
of  the  Army  Reserve  Signal  Corps  in 
Chicago.  At  the  meeting,  which  was  held 
in  the  Federal  Building,  Colonel  Reber 
and  Captain  Dillon  outlined  the  duties 
of  the  members  of  the  company,  point- 


ing out  what  would  be  required  of  them 
both  in  time  of  war  and  during  peace. 
About  sixty  persons  attended  the  meet- 
ing. The  first  person  to  enroll  in  the 
company  was  Walter  V.  Benson.  Oth- 
ers who  joined  were: 

J.  Lawrence  Adams,  William  H. 
Ahrensfeld,  Barney  Baker,  Albert  Camp- 
bell, Charles  E.  Duncan,  Edward  P.  Ger- 
old,  Richard  J.  Grant,  J.  N.  Hinckey, 
James  Hill,  Sr.,  George  V.  Hillock,  Rob- 
ert E.  Jelinek,  D.  V.  Johnson,  Manfred 
B.  Krebs,  Gustave  Lov,  M.  R.  McNeill, 
frley  Morrison,  Joseph  J.  Novak,  Charles 
G.  Paxton,  Henry  M.  Paynter,  Millard 
Peachar  and  Raymond  H.  Perl. 

There  are  many  prospective  members 
of  the  Corps.  These  include  Edwin 
Werlein,  Miron  Pearsal,  N.  Miller, 
Harry  Goldberg,  Robert  Gorrie,  W.  E. 
Carlson,  L.  E.  Otwer,  Robert  Laidlaw, 
Raymond  Eling,  F.  Fisher,  John  Bom, 
L.  Peterson,  H.  D.  Stever,  E.  Brandt  and 
J.  E.  Clark. 

The  Association  announced  recently 
that  it  would  send  its  members,  upon  re- 
quest, a form  indicating  the  require- 
ments and  conditions  for  preliminary 
registration  for  possible  Government 
service  to  be  filled  out  and  returned  to 
the  Association.  The  form  will  then  be 
forwarded  to  the  proper  authorities  in 
Washington  for  filing  until  such  time  as 
the  service  of  the  applicant  may  be 
needed. 

Following  this  announcement,  Joseph 
J.  Novak,  whose  name  is  among  those 
enrolled  in  the  Army  Reserve  Signal 
Corps,  wrote  to  the  Association : “Noting 
your  ‘Call  for  Service/  ...  I wish 
to  state  that  I,  being  a member  of  the 
N.  A.  W.  A.  . . . have  already 
joined  ...  the  Army  Reserve  Sig- 
nal Corps.” 
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Queries  Answered 

Answers  will  be  given  in  this  department  to  questions  of  subscribers,  covering  the  full 
range  of  wireless  subjects,  but  only  those  which  relate  to  the  technical  phases  of  the  art  and 
which  are  of  general  interest  to  readers  will  be  published  here.  The  subscriber's  name 
and  address  must  be  given  in  all  letters  and  only  one  side  of  the  paper  written  on;  where 
diagrams  are  necessary  they  must  be  on  a separate  sheet  and  drawn  with  India  ink.  Not 
more  than  five  questions  of  one  reader  can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 


L.  G.  R.,  Buffalo,  N.  Y. : 

The  book  entitled  “Experimental  Wireless 
Stations,”  by  Philip  Edelmann,  will  give  you 
complete  instructions  for  wiring  up  an  amateur 
transmitting  and  receiving  apparatus.  Per- 
tinent advice  on  this  point  is  also  given  in  the 
book  “How  to  Conduct  a Radio  Club.,‘ 
Copies  of  these  books  can  be  purchased  from 
the  Wireless  Press,  Inc.,  42  Broad  Street,  New 
York  City. 

* * * 

N.  C.  D.,  Norfolk,  Va.,  inquires: 

Ques. — (1)  I frequently  hear  the  statement 
that  the  aerial  circuit  of  a wireless  station 
oscillates  at  a frequency  between  30,000  and 
1,000,000  cycles  per  second.  Will  you  kindly 
explain  how  it  is  possible  to  obtain  a current 
of  such  enormous  frequency? 

A ns. — (1)  The  statement  is  quite  correct; 
in  fact,  frequencies  of  1,000,000  and  500,- 
000  cycles  per  second  correspond  to  the  300 
and  600-meter  wave  respectively.  That  is  to 
say,  when  the  current  oscillates  in  the  antenna 
circuit  at  a frequency  of  500,000  cycles  per 
second,  the  length  of  each  wave  radiated  by 
the  aerial  will  be  600  meters  or  approximately 
2,000  feet.  The  length  of  the  wave  in  any 
case,  can  be  obtained  by  merely  dividing  the 
velocity  of  electricity,  which  is  300,000,000 
meters  per  second,  by  the  frequency  of  the 
antenna  current.  Bear  in  iqind  that  each 
cycle  of  alternating  current  radiates  one  com 
plete  wave.  Current  of  this  frequency  is  ob- 
tained by  periodically  charging  and  discharg- 
ing a Leyden  jar  through  a coil  of  wire  across 
a spark  gap. 

Current  at  frequencies  up  to  100,000  cycles 
per  second  can  be  obtained  by  means  of  high 
speed  alternators  or  by  means  of  a battery 
of  vacuum  tube  bulb  oscillators.  The  simplest 
method,  however,  of  generating  radio-frequen- 
cy oscillations  is  to  charge  and  discharge  a 
Leyden  jar  from  300  to  1,000  times  per  second. 

Ques. — (2)  How  is  the  frequency  of  the 
antenna  oscillations  determined? 

Ans. — (2)  By  measuring  the  effective  in- 
ductance, effective  capacity  and  resistance  of 
the  antenna  circuit.  Usually  the  factor  of  re- 
sistance is  ignored  and  the  circuit  treated  as 
if  it  were  practically  a perfect  conductor.  • 

If  the  effective  capacity  and  inductance  of 


a simple  open  oscillator  are  known,  we  may 
use  the  following  formula  for  determining 
the  wave-length : 

A = 38  x/  L x C 

Where  L = the  inductance  of  the  antenna 
circuit  in  centimeters,  and  C = the  capacity 
in  microfarads. 

If  a localized  inductance  is  inserted  at  the 
base  of  the  aerial,  a certain  correction  fac- 
tor must  be  introduced  in  this  formula,  which 
is  fully  embraced  in  the  September,  Oc- 
tober and  November,  1916,  issues  of  The 
Wireless  Age. 

* * * 

J.  T.,  Lewiston,  Mont.: 

It  would  be  well  for  you  and  other  in- 
quirers along  this  line  to  fully  understand 
that  a coil  of  wire  does  not  possess  wave- 
length in  the  sense  which  you  have  placed 
upon  it.  Of  course  any  tuning  coil  has  a 
natural  time  period  of  oscillation  as  an  open 
circuit  oscillator  which  can  easily  be  meas- 
ured, but  to  say  a coil,  for  instance,  has  a 
wave-length  of  5,000  meters  and  when  con- 
nected in  series  with  antenna  circuit  of  1,000 
meters,  the  circuit  will  respond  to  6,000 
meters,  is  incorrect. 

The  possible  wave-length  adjustment  of 
a circuit  of  this  kind  cannot  be  determined 
unless  the  inductance  and  capacity  of  the 
antenna  system  in  series  with  which  the 
coil  is  to  be  connected  are  definitely  known. 
* * * 

D.  N.  R.,  St.  Louis,  Mo.,  inquires: 

Ques. — (1)  To  what  extent  is  the  Marconi 
magnetic  detector  used  as  a commercial  re- 
ceiver for  a ship? 

Ans. — ( 1 ) - It  is  used  in  the  great  majority 
of  ship  stations  of  the  Marconi  International 
Marine  Communication  Company,  Ltd. 

Ques. — (2)  How  does  the  sensitiveness  of 
this  detector  compare  with  ordinary  crystal 
rectifiers? 

Ans. — -(2)  For  waves  of  about  2,500 
meters,  this  detector  compares  favorably 
with  the  best  crystals  of  carborundum,  but 
for  the  shorter  wave-lengths,  the  carborundum 
rectifier  is  distinctly  more  sensitive. 

* * * 

D.  S.  H.,  Chicago,  111.,  inquires: 

Ques. — (1)  Where  can  I obtain  a historical 
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recount  of  the  early  development  of  wire 
less  telegraphy,  both  in  the  United  States  and 
abroad?  I desire  this  material  for  a col- 
lege thesis. 

Ans. — (1)— A historical  resume  of  the  early 
development  of  radio  telegraphy  will  be 
found  in  the  “Year  Book  of  Wireless  Teleg- 
raphy and  Telephony ,”  on  sale  by  the  Wire- 
less Press,  Inc. 

A fairly  complete  recount  of  the  early 
work  is  also  given  in  Chapter  IX  of  the 
“Textbook  of  Wireless  Telegraphy,”  by 
Rupert  Stanley. 

“The  Principles  of  Electric  Wave  Teleg- 
raphy,” by  Dr.  J.  A.  Fleming,  sets  forth 
this  phase  of  the  wireless  situation  in  detail. 

* * * 

A.  C.  R.,  San  Francisco,  Cal.,  inquires: 

Ques. — (1)  I am  a Marconi  operator  on 
one  of  the  vessels  equipped  with  a 2 K.  W. 
500  cycle  panel  type  of  transmitter,  and  I 
do  not  clearly  understand  how  it  is  possible 
to  construct  a panel  transmitter  in  a way 
that  will  permit  the  length  of  the  radiated 
wave  to  be  changed  by  merely  throwing  a 
switch  handle.  It  has  always  been  my  un- 
derstanding that  in  order  to  secure  the  max- 
imum degree  of  efficiency  with  any  type  of 
transmitter,  it  is  necessary  to  change  the 
coupling  for  each  change  of  wave-length. 
Am  I correct  in  this? 

Ans. — (1)  It  is  not  only  necessary  to 
change  the  coupling  of  the  oscillation  trans- 
former for  each  change  of  wave-length,  but 
this  is  actually  done  with  the  modern  Mar- 
coni panel  transmitter.  However,  instead  of 
changing  the  coupling  by  shifting  the  rela- 
tive positions  of  the  primary  and  secondary 
windings  of  the  oscillation  transformer,  the 
necessary  change  for  each  wave-length  is 
effected  by  cutting  m or  out  turns  at  the 
secondary  winding.  It  has  tne  same  effect 
as  moving  the  primary  away  from  the  sec 
ondary  or  vice  versa.  The  correct  number 
of  turns  for  the  proper  coupling  is  found  by 
experiment,  but  through  skill  obtained  b> 
practice,  the  inspector  is  enabled  to  time  a 
set  of  this  type  within  one-half  hour. 

Ques. — (2)  Why  is  a small  reactance  coil 
connected  in  series  with  the  power  circuits 
on  this  transmitting  set? 

Ans. — (2)  To  reduce  the  primary  power 
to  prevent  arcing  and  excessive  voltage  at 
the  secondary  when  the  capacity  of  the  sec- 
ondary condenser  is  reduced.  You,  of 
course,  understand  that  m the  300-meter  po- 
sition of  this  set  only  three  jars  are  con- 
nected in  parallel,  but  for  600  meters  six 
jars  are  connected  in  parallel. 

* * * 

A.  R.  F.,  Schenectady,  N.  Y. : 

Ques. — (1)  Kindly  explain  the  difference 
between  spark  frequency  and  oscillation  fre- 
quency of  a wireless  telegraph  transmitter? 

Ans.— t(l)  The  spark  frequency  of  a trans- 
mitter is  the  term  applied  to  designate  the 
number  of  sparks  discharging  across  the  gap 


per  second  of  time,  and  to  a large  extent  it 
is  a function  of  the  frequency  of  the  alter- 
nator which  is  charging  the  condenser;  but 
in  the  case  of  an  ordinary  plain  gap  it  is  also 
governed  by  the  length  of  the  discharge 
gap,  the  capacity  of  the  condenser,  the  volt- 
age of  the  transformer  and  the  design  of  the 
spark  electrodes. 

The  oscillation  frequency,  however,  is  the 
term  applied  to  the  radio-frequent  oscilla- 
tions flowing  through  the  condenser  dis- 
charge circuit  during  the  time  of  a spark 
discharge.  The  frequency  of  the  oscillations 
in  this  circuit  is  governed  strictly  by  the 
inductance,  capacity  and  resistance  thereof. 
Ignoring  the  resistance  of  the  circuit,  the 
frequency  of  the  oscillations  in  such  a cir- 
cuit can  be  obtained  from  the  following  for- 
mula : 

N = 5,033,000 

v ETc 

Ques. — (2)  Is  it  possible  for  an  amateur 
to  construct  an  arc  transmitter  operated  from 
500-volt  direct  current,  and  would  the  fluc- 
tuations of  the  current  on  a trolley  line 
prevent  its  practical  operation? 

Ans. — (2)  An  amateur  could  easily  con- 
struct an  arc  transmitter,  but  it  is  found 
that  ordinarily  they  do  not  operate  efficiently 
on  wave-lengths  below  3,000  meters;  conse- 
quently you  would  have  to  secure  a special 
Government  license  even  in  times  of  peace 
for  the  operation  of  this  set,  and  it  is  doubt- 
ful whether  such  permission  would  be 

granted.  r 

Undamped  short-wave  transmitters  have 
not  proved  a great  success  so  far,  although 
several  systems  which  produce  sparks  in  ex- 
cess of  20,000  per  second  have  been  found  to 
operate  efficiently  on  the  shorter  wave- 
lengths * * * 

F.  R.  A.,  Boston,  Mass.,  inquires: 

Ques. — (1)  What  is  meant  by  the  circular 
mil? 

Ans. — (1)  In  wire  measure,  a mil  is 
l/1000th  of  an  inch.  The  area  of  a round 
wire  one  mil  in  diameter  is  one  circular  mil. 
If  a wire  is  three  mils  in  diameter  or  .003 
of  an  inch,  then  it  has  a circular  mil  area  of 
nine  circular  mils. 

* * * 


A.  D.  R.,  Cleveland,  O.,  inquires: 

Ques. — (1)  Where  can  I obtain  a complete 
explanation  of  the  Baldwin  ampliphone  which 
has  been  used  so  much  of  late  in  wireless 
telegraph  work? 

Ans. — (1)  A complete  description  of  the 
function  of  this  telephone  is  given  in  the 
book  entitled  “Practical  Wireless  Teleg- 
raphy,” copies  of  which  can  be  purchased 
from  the  Wireless  Press,  Inc.,  42  Broad 
Street,  New  York  City. 

* * * 


N.  I.  D.,  Covington,  Ky,  inquires: 

Ques — (1)  In  what  respect  does  the  so- 
called  crystal  crystaloi  detector  differ  from 
ordinary  crystal  rectifiers? 
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ALL  LATEST  IMPROVEMENTS 


I want,  through  this  advertise- 
ment. to  establish  as  friendly 
business  relations  with  you  as  I 
possibly  can.  I want  you  to  re- 
alize also,  that  it  is  my  earnest 
effort  and  intention  to  give  you 
full  honest  value  for  every  dol- 
lar that  you  spend  with  me. 
This  is  the  only  way  I can  suc- 
ceed. My  advertisement  has  ap- 
peared in  this  magazine  contin- 
uously for  more  than  four  years. 
I am  building  up  my  business 
on  the  foundation  of  good  value 
and  square  dealings.  I am  sav- 
ing thousands  of  satisfied  cus- 
tomers, thousands  of  dollars,  by 
supplying,  perfect — late  style — 
visible  writing — typewriters,  at 
remarkably  low  prices. 

All  my  transactions  are  handled 
throughout  by  personal  cor- 
respondence. 1 assure  you  every 
courtesy  and  consideration  In 
your  dealings  with  me.  Your 
order  will  have  my  prompt, 
careful,  personal  attention.  I 
will  be  glad  to  do  business 


with  you. 


.-TYPEWRITER  SENSATION-. 

Free  TRIAL—  Use  As  You  Pay 

Send  me  only  $2.50  a month  until  the  total  price  of 
$48.80  is  paid,  and  the  machine  is  yours. 

This  is  absolutely  the  most  generous  typewriter  offer  ever  made.  Do  not  rent  a ma- 
chine when  you  can  pay  $2.50  a month  and  own  one.  Think  of  it — Busring  a $100.00  machine 
for  $48.80.  Cash  price,  $45.45.  Never  before  has  anything  like  this  been  attempted. 

slfsr.4LlD  L.  C.  SMITH 


Perfect  machines,  standard  size,  keyboard  of  standard  universal  arrangement— universally 
used  in  teaching  the  touch  system.  The  entire  line  of  writing  completely  visible  at  all 
times  has  the  inbuilt  tabulator  with  billing  devices,  the  two  color  ribbon — with  automatic  reverse  and  key  con- 
trolled shift,  automatic  flexible  paper  feed — automatic  paper  fingers,  the  back  spacer — ball  bearing  carriage  ac- 
tion— ball  bearing  shift  action — ball  bearing  type  bar — In  fact,  every  late  style  feature  and  modern  operating  con- 
venience. Gomes  to  you  with  everything  complete,  tools,  cover,  operating  book  and  lnstruc-  _ _ _ _ 

tions,  ribbon,  practice  paper — nothing  extra  to  buy.  Yon  cannot  imagine  the  perfec-  / 
tlon  of  this  beautiful  reconstructed  typewriter  until  you  have  seen  It.  / H.  A.  SMITH 

I have  sold  several  thousands  of  the«r  perfect  latest  style  L.  O.  Smith  machines  at  this  f 

bargain  price,  and  every  one  of  these  thousands  of  satisfied  customers  bad  this  beauti-  i Room  364-231  N. 

ful,  strictly  up-to-date  machine  on  five  days’  free  trial  before  deciding  to  buy  It.  I will  / Fifth  Aro. 

send  it  to  you  F.  O.  B.  Chicago  Cor  five  days’  free  trial.  It  will  sell  Itself,  but  If  you  9 . ni 

are  not  satisfied  that  this  is  the  greatest  typewriter  you  ever  saw,  you  can  return  / i-nicago,  111. 

it  at  my  expense.  You  won’t  want  to  return  it  after  you  try  it— you  cannot  / . . _ _ „ , . 

equal  this  wonderful  value  unywfcere.  ' _shl?L  ”•  C.  Smith 

You  Take  No  Risk— Put  In  Your  Order  NOW  / scribed  in  this  advertisement. 

When  the  typewriter  arrives  deposit  with  the  express  agent  $8.80  and  take  the  / anceS  Sf/sPPPTA^  U°a%  «!!!.' 
machine  Dor  five  days’  trial.  If  you  are  convinced  that  it  la  the  best  type-  chaw  nriSi  Wt  th. 

writer  you  ever  saw,  keep  it  and  send  me  $2.50  a month  until  my  bargain  / wr  ,^n^  The  tiSo  ^ p2m»in*5i2 
price  of  $48.80  is  paid.  If  you  don't  want  it,  return  it  to  the  express  agent  / iStfl  fully  ns id  fo£  nn 

receive  your  $8.80  and  return  the  machine  to  me.  I.  will  pay  the  return  / dmtoS  that  I have  flw  dan  In 
express  charges.  Thlu  machine  Is  anaranteed  Jost  as  .If  yon  paid  / which  to^  examine  and  try  the  type- 


$100.00  for  It.  it  is  standard.  Over  one  hundred  thousand  people  own 
and  use  these  typewriters  and  think  them  the  beat  ever  manufactured. 

The  supply  at  this  price  Is  very  limited,  the  prlee  will  / 
probably  be  raised  when  my  next  advertisement  ap-  / 
pears,  so  don’t  delay.  Fill  In  the  eonpon  today — mall 
to  me — the  typewriter  will  be  shipped  promptly.  There  / 
is  no  red  tape.  I employ  no  solicitors — no  collectors — no  chattel  / 
mortgage.  It  Is  simply  understood  that  I retain  title  to  the  Name 

machine  until  the  full  $48.80  is  paid.  Yon  emnnot  lose.  9 
It  Is  the  srreatest  typewriter  opportunity  you  will 
ever  have.  Do  not  send  me  one  eent.  Get  the 


writer.  If  I choose  not  to  keep  it  I 
will  carefully  repack  it  and  return  it  to 
the  express  agent.  It  is  understood  that 
you  give  the  standard  guarantee  for  one 
year. 


sure. 


coupon  in  the  malls  today- 

Harry  A.  Smith,  384-32VftcF;£oAT*nu* 


Lhe 

r/ 


/_ 


Address 
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Ans;0)  It  merely  consists  of  a mixture 
of  filings  sealed  up  in  a space  between  two 
metallic  lugs.  By  means  of  a buzzer  tester 
attached  to  the  detector  circuit,  the  filings 
are  made  to  cohere  and  'by  several  tests  a 
sensitive  point  of  rectification  is  found.  Un- 
like ordinary  crystal  detectors  this  one  re- 
quires a stopping  condenser  of  variable  ca- 
pacity and  if  one  of  this  type  is  provided 
better  results  will  be  obtained. 

Ques.— (2)  What  is  the  relative  sensitive- 
ness of  this  detector? 

Ans.— (2)  We  have  no  data  at  hand.  Some 
amateurs  report  very  good  results,  but  we 
have  nothing  to  show  that  the  detector  is 
more  sensitive  than  ordinary  galena  or  silicon 
rectifiers. 

Ques. — (3)  What  is  the  natural  wave- 
length of  an  aerial,  90  feet  in  length  and  40 
feet  in  height,  consisting  of  four  wires 
spaced  about  2%  feet  apart? 

Ans.-- (3)  The  natural  wave-length  of  this 
aerial  is  approximately  155  meters. 

Ques. — (4)  What  is  the  wave-length  of  a 
four-wire  aerial  spaced  2%  feet  apart,  the 
lead-ins  being  attached  to  the  center  and  the 
flat  top  portion  being  240  feet  in  length  and 
30  feet  in  height? 

Ans.— -(4)  The  natural  wave-length  of  this 
aerial  is  about  210  meters. 

♦ * * 

A.  B.  G.,  inquires: 

Ques.— (1)  How  can  I test  the  relative 
sensitiveness  of  various  oscillation  detectors? 

Ans. — (1)  The  sensitiveness  of  a number 
of  detectors  can  be  compared  bv  means  of 
a shunt  box,  t.  e.  a calibrated  resistance  con- 
nected in  shunt  with  the  head  telephone.  The 
receiving  detector  can  be  connected  in  the 
secondary  winding  of  a standard  receiving 
circuit  and  the  secondary  inductance  placed 
in  inductive  relation  to  the  coil  of  a wave- 
meter.  If  the  wave-meter  is  set  into  excita- 
tion by  a buzzer,  sounds  will  be  produced  in 
the  head  telephone,  depending  upon  the  ad- 
justment of  the  receiving  detector.  By  care- 
fully regulating  the  coupling  between  the 
wave-meter  and  the  secondary  coil,  very  ac- 
curate resonant  adjustment  can  be  obtained. 

With  the.  buzzer  in  operation,  the  resistance 
in  shunt  with  the  head  telephone  is  gradually 
reduced  untilthe  signals  just  disappear  and 
if  the  resistance  of  a telephone  is  known,  its 
resistance  can  be  added  to  that  of  the  shunt 
(for  the  least  audible  signals)  and  the  result 
divided  by  the  resistance  of  the  shunt.  The 
resultant  figure  will  indicate  the  increase  of 
strength  of  signal  over  the  least  audible  sig- 
nals in  the  head  telephone.  With  the  coil  of 
the  receiving  set  and  the  wave-meter  in  the 
same  position,  other  receiving  detectors  can 
be  inserted  in  the  circuit  and  if  the  buzzer 
is  heard  with  lesser  values  of  resistance  in 
shunt  with  the  head  telephone  it,  of  course, 
indicates  that  the  second  detector  under  test 
is  more  sensitive  than  the  first  one.  The  ratio 
of  sensibility  can  be  obtained  from  the  ratio 
of  the  relative  audibility  factors. 


E.  W.  T.,  Sidney,  Ohio,  inquires: 

Ques. — (1)  What  is  the  wave-length  of  an 
aerial,  85  feet  in  length,  47  feet  in  height  at 
one  end  and  30  feet  in  height  at  the  other? 

Ans. — (1)  The  natural  wave-length  is  ap- 
proximately 150  meters. 

Ques. — (2)  Do  you  favor  connecting  the 
terminals  of  the  primary  winding  of  a re- 
ceiving tuner  across  an  anchor  spark  gap  con 
nected  in  series  with  the  earth  lead? 

Ans.— *(2)  This  connection  is  feasible  if 
a rugged  oscillation  detector  is  employed, 
such  as  the  Marconi  magnetic  or  a crystal  of 
carborundum.  Care  must  be  taken  to  keep 
the  gap  at  a minimum  length  to  prevent  ex- 
cessive potentials  being  set  up  in  the  primary 
winding. 

Ques.— (3)  Please  state  the  maximum  pos- 
sible height  of  an  aerial  that  will  permit 
transmission  at  the  wave-length  of  200 
meters. 

Ans. — (3)  If  a coil  of  approximately  10,000 
centimeters  is  connected  in  series  at  the  base 
to  act  as  the  secondary  winding  of  an  oscil- 
lation transformer,  the  antenna  may  consist 
of  four  wires,  spaced  2%  feet  apart,  with  a 
height  of  100  feet  and  flat  top  length  of  40 
feet,  or  it  may  be  80  feet  in  height  and  60 
feet  in  length. 

An  aerial  60  feet  in  height  with  a flat  top 
portion  80  feet  in  length  will  have  a natural 
wave-length,  with  a small  coil  connected  in 
series  at  the  base,  of  approximately  200 
meters. 

♦ * * 

R.  W.,  Portsmouth,  O. : * 

Ans.  (1)  You  can  probably  restore  your 
vacuum  valve  bulb  to  normal  operating  con- 
ditions by  increasing  the  voltage  of  the  local 
battery.  It  may  be  that  you  have  a defective 
cell  m the  high  voltage  circuit  and  it  would 
be  well  to  test  them  individually  with  a volt- 
meter. 

Ans-  (2)  Regarding  the  regenerative  short 
wave  receiver  described  in  the  April  issue  of 
1 he  Wireless  Age:  You  are  advised  that  the 
note  of  the  incoming  signals  will  be  distorted 
under  certain  adjustments,  'but  a fair  degree 
of  amplification  also  can  be  obtained  without 
destroying  the  normal  note  of  the  spark 
transmitter. 

* * * 


S.  W.  S.,  Jefferson,  Ohio: 

, ’You  are  advised  to  purchase  a copy  of  the 
book,  How  to  Conduct  a Radio  Club,”  which 
contains  complete  wiring  diagrams  for  the 
connection  of  two  multi-point  switches  to 
vary  the  inductance  of  the  primary  winding 
of  a receiving  transformer. 

THe  receiving  tuner  you  have  described  is 
not  exactly  well  proportioned.  We  believe 
\ou  would  obtain  better  results  by  winding 
the  primary  with  No.  24  S.  S.  C.  wire  and 
the  secondary  with  No.  30  or  No.  32  S.  S.  C. 
wire.  If  the  tubes  you  mention  are  wound 
with  this  size  of  wire,  the  tuner  will  easr*,r 
respond  to  waves  up  to  4,000  meters. 
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(Cff^TQ)  SHORT  WAVE  REGENERATIVE 
RECEIVER  $32.50 

This  short  wave  regenerative  receiver  is  recommended  for  long  dis- 
tance relay  work  on  wave  lengths  approximating  180  to  450  miters.  It 
is  possible,  however,  to  receive  wave  lengths  up  to  nearly  1,000  meters 
sufficiently  with  reduced  amplification. 

The  circuit  used  is  the  Armstrong  regenerative  type  with  constants 
accurately  calculated  for  the  wave  lengths  referred  to  above  when  em- 
ployed in  conjunction  with  any  of  the  audion  detectors  described  In  our 
Manual  of  Wireless  Telegraphy. 

With  this  set  it  is  possible  to  receive  undamped  and  damped  waves. 
A blue  print  of  connections  with  detailed  Instructions  for  setting  up  and  operating  this  receiver  Is  sup- 
plied with  each  instrument.  Both  tube  and  round  type  audion  detectors  can  be  used  successfully  with  It. 
Our  248  Page  Pocket  Catalog  N 28  on  request. 

Manual  of  Wireless  Telegraphy  N 9,  180  Paqest  10  cents. 
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Try  for  Better  Wireless  Results; 
We’ll  Take  All  Risk 

QET  yourself  u Brandos  Wireless  Head  Set. 

Then  go  after  those  weak,  far-away  sig- 
nals that  have  been  eluding  you.  Go  after  the 
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If  our  wireless  receivers  don’t  show  up  better 
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Now  that  your  Wireless  Sets  are  discontinued,  tempo- 
rarily, it  goo 8 without  saying  that  you  MUST  keep  up  your 
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THE  OMNIGRAPH  AUTOMATIC  TRANSMITTER,  con- 
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IF  YOU  ARE  ALREADY  AN  OPERATOR,  IT  WILL 
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IF  YOU  ARE  A BEGINNER.  IT  WILL  MAKE  YOU  AN 
OPERATOR  IN  THE  SHORTEST  POSSIBLE  TIME. 
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The  loading  coil  you  mention  would,  of 
course,  increase  the  wave-length  to  a certain 
extent,  but  just  how  much  would  depend 
upon  the  dimensipns  of  the  aerial. 

Your  diagram  of  connections  showing  the 
position  of  the  inductance  taps  is  not  alto- 
gether approved,  because  it  does  not  permit 
sufficient  closeness  of  adjustment  One  of 
the  switches  on  the  primary  inductance  should 
foe  connected  to  the  first  ten  or  fifteen  in- 
dividual turns  of  the  coil.  The  second  switch 
should  be  connected  in  groups  of  ten  or  fif- 
teen turns  throughout  the  entire  length  of  the 
winding. 

* * * 

W.  W.,  Wichita,  Kan.; 

We  cannot  undertake  to  answer  queries  re- 
garding the  origin  of  mysterious  wireless  sig  - 
nals, nor  the  call  letters  of  stations  which 
are  not  listed  in  the  International  List  or  in 
the  Government  Call  List 

Your  second  and  third  queries  are  fully 
answered  in  the  book,  “How  to  Conduct  a 
Radio  Club.”  It  is  found  that  the  average 
receiving  tuner  gives  the  best  response  when 
the  variable  condenser  in  shunt  to  the  secon- 
dary winding  is  set  near  to  zero  values  of 
capacity.  This  affords  a maximum  voltage 
across  the  terminals  of  the  crystal  detector 
and  therefore  gives  greater  response.  The 
reason  you  cannot  use  larger  values  of  ca- 
pacity at  the  secondary  condenser  is  probably 
due  to  the  fact  that  your  tuning  coil  already 
has  sufficient  dimensions  for  resonance  with 
the  incoming  signal;  hence  the  addition  of 
capacity  across  the  secondary  turns  merely 
throws  the  circuit  out  of  resonance  and  there- 
fore decreases  the  strength  of  the  incoming 
signal. 

In  the  book,  “How  to  Conduct  a Radio 
Gub,”  the  dimensions  of  an  inductance  coil 
for  an  amateur’s  wave-meter  in  connection 
with  a Mesco  variable  condenser  are  given. 
We  cannot  undertake  to  calibrate  for  you  a 
wav  e-meter  made  up  of  a condenser  and  coil 
of  other  dimensions. 

* * * 

D.  B.  M.  G G.,  Aurora,  111.,  inquires: 

Ques. — (1)  Please  state  the  approximate 
wave-length,  inductance  and  capacity  of  an  in- 
verted L aerial  100  feet  in  length  and  75  feet 
in  height,  consisting  of  four  wires  of  No.  14 
copper  wire  spaced  about  2 feet  apart. 

Ans. — (1)  The  capacity  of  the  aerial  is  ap- 
proximately .0004  microfarad,  the  inductance 
about  76,000  centimeters  and  the  natural  wave- 
length close  to  220  meters. 

Ques. — (2)  Could  the  wave-length  of  this 
aerial  be  reduced  to  200  meters  by  use  of  a 
series  condenser? 

Ans. — (2)  A series  condenser  consisting  of 
three  plates  of  glass,  8 inches  by  8 inches, 
covered  with  tinfoil,  6 inches  by  6 inches,  all 
plates  being  connected  in  series,  would  re- 
duce the  wave-length  of  this  aerial  to  approxi- 
mately 200  meters  if  the  antenna  inductance 
were  properly  adjusted. 


H.  C.  B.,  Rochester,  N.  Y. : 

To  operate  a $4  or  % K.  W.  set  at  the  wave- 
length of  300  meters,  we  advise  you  to  em- 
ploy a condenser  of  .008  cr  .01  microfarad. 
Each  plate  of  glass  8 inches  by  8 inches,,  cov- 
ered with  tinfoil,  6 inches  by  6 inches^  will 
have  an  approximate  capacity  of  .0005  micro- 
# farad.  Therefore  twenty  of  these  plates  con- 
nected in  parallel  will  have  a total  capacity  of 
.01  microfarad.  If  a series  parallel  connection 
is  required,  you  would  need  eighty  plate.', 
forty  connected  in  parallel  in  each  bank  and 
each  bank  connected  in  series. 

To  operate  a ^ or  1 K.  W.  set  at  the  wave- 
length of  600  meters,  the  capacity  of  the  con- 
denser should  be  about  .015  microfarad  and 
you  will,  therefore,  require  thirty  of  the  small 
plates  connected  in  parallel,  or  for  a series 
parallel  connection  120  plates.  Sixty  plates 
should  be  connected  in  parallel  in  each  bank 
and  the  two  banks  should  be  connected  in 
series. 

* * * 

W.  T.  R.,  Weymouth,  Mass.,  inquires: 

Ques. — (1)  Would  it  pay  me  for  the  trouble 
to  purchase  a second-hand  automobile  spark 
coil  for  transmitting  purposes? 

Ans. — (1)  The  secondary  output  of  the  av- 
erage coil  of  this  type  will  not  permit  a trans- 
mitting range  in  excess  of  four  or  five  miles. 

Ques. — (2)  Would  you  advise  the  use  of  a 
condenser  in  connection  with  this  spark  coil? 
What  should  foe  its  dimensions? 

Ans. — (2)  Lacking  knowledge  of  the  sec- 
ondary voltage,  it  will  be  difficult  to  answer, 
but  ordinarily  a condenser  of  .003  or  .005  mic- 
rofarad will  be  quite  sufficient. 

* * * 

E.  S.,  South  Norwalk,  Conn.: 

It  is  quite  likely  that  the  power  line  which 
you  mention  will  cause  some  interference  with 
the  operation  of  your  receiving  set 

Ordinarily,  for  receiving  purposes,  two  wires 
will  give  as  good  results  as  four  wires. 

The  average  amateur’s  transmitting  aerial 
has  four  wires,  spaced  about  2%  feet  apart. 

Complete  data  for  the  natural  wave-length 
of  wireless  aerials  appeared  in  the  November, 
1915,  issue  of  The  Wireless  Age.  Note  care- 
fully the  wave-length  curves  given  in  that 
issue. 

* * * 

J.  R.  H.,  Winnipeg,  Manitoba,  inquires: 

Ques. — (1)  I have  intended  to  construct  a 
wave-meter  for  a considerable  time  past,  but 
as  I have  no  means  of  calibrating  one  I should 
like  to  know  if  it  is  possible  to  construct  a 
wave-meter  which  does  not  require  calibra- 
tion. 

Ans. — (1)  In  the  book,  “How  to  Conduct  a 
Radio  Club,”  the  dimensions  of  an  inductance 
coil  which  is  to  be  fitted  to  a certain  type  of 
Mesco  variable  condenser  are  given.  If  the 
dimensions  of  the  coil  given  in  this  book  are 
carefully  duplicated,  the  wave-meter  will  not 
require  calibration.  A complete  table  of  wave- 
lengths, which  will  be  accurate  within  two  or 
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If  you  ever  use 
an  m-a-f  you  will 
always  use  one. 
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The  Lenzite  Detector 
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hasn't  it  send  us  his  name. 

Your  money  refunded  if 
not  satisfactory. 

The  Lenzite  Crystal  Coiporation 

PASADENA,  CALIF. 

Send  money  order,  express  order  or  check  for  $5.00 
and  we  will  send  you,  postage  prepaid,  one  of  our 
Lenzite  wireless  detectors. 
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fe  FREE.  Soni  for  H today. 

WM.  J.  MURDOCK  CO. 

60  Carter  St.  CHELSEA,  MASS. 


The  Marconi  Trans- Atlantic 
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of  America,  Canada,  England 
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American  Transformers 
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design  and  construction  of 
transformers  for  extremely 
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three  per  cent,  is  supplied.  This  will  be  suf- 
ficient for  the  average  amateur's  require- 
ments. 

* * * 

C.  T.  P;,  Stryker,  O. : 

The  current  output  of  the  average  crowfoot 
gravity  cell  is  rather  low  and  consequently 
you  would  require  a great  number  of  cells 
connected  in  series  parallel  to  operate  an  in- 
ductioif  coil  A battery  of  the  Edison-Lalande 
type  would  give  a greater  current  output  and 
would  be  more  satisfactory  for  the  operation 
of  low-powered  apparatus. 

You,  of  course,  understand  that  amateur 
stations  throughout  the  United  States  will  be 
closed  during  the  war,  and  consequently  an 
answer  to  the  remainder  of  your  queries  would 
be  of  little  value  for  the  present. 

The  “Military  Signal  Corps  Manual/'  by 
Major  J.  Andrew  White,  will  be  placed  on 
sale  by  the  Wireless  Press,  Inc.,  within  two 
or  three  weeks. 

* * * 

G.  D.  T.,  Ala.: 

Regarding  your  query  about  aluminum  elec- 
trodes for  the  Clapp-Eastham  transmitters: 
We  do  not  know  where  these  can  be  pur- 
chased. 

* ♦ * 

C.  D.  M.,  Port  Lauderdale,  Fla. : 

Your  calculations  regarding  the  wave- 
length of  an  aerial  are  totally  wrong.  You 
cannot  state  that  a loading  coil  has  a certain 
wave-length  in  meters,  say,  for  example,  300 
meters,  and  that  when  connected  in  series 
with  an  antenna  of  150  meters,  the  possible 
wave-length  adjustment  will  be  450  meters. 

The  effect  of  any  loading  coil  upon  a given 
antenna  circuit  depends  upon  the  inductance 
and  capacity  of  the  aerial,  and  unless  these 
values  are  known,  the  possible  wave-length 
adjustment  cannot  be  calculated  in  advance. 

You  would  do  well  to  study  the  book,  “How 
to  Conduct  a Radio  Club,"  which  will  aid  you 
in  solving  the  problem  set  forth  in  your  com- 
munication. 

♦ ♦ * 

N.  G.,  Whitewright,  Tex. : 

Your  1%-inch  spark  coil  can  be  operated 
( from  a 110- volt  alternating  current  by  con- 
' necting  a small  sized  electrolytic  interruptor 
in  series.  You  may  have  to  insert  a ballast 
resistance  in  series  so  that  the  coil  will  not 
draw  excessive  current. 

The  book,  “How  to  Conduct  a Radio  Club," 
contains  complete  data  for  calculating  the 
wave-length  of  your  aerial  and  also  gives  di- 
mensions of  an  oscillation  transformer  suit- 
able for  a 200-meter  transmitting  set. 

* * * 

F.  T.  H.,  Waterbury,  Conn. : 

Your  aerial,  120  feet  in  length  with  an  av- 
erage height  of  50  feet,  has  ^ natural  wave- 
length of  205  meters,  and  if  you  will  attach 
the  lead-in  wires  to  the  center  instead  of  to 
the  end  of  the  flat  top,  you  can  work  this 
aerial  at  the  wave-length  of  200  meters  with- 
out a series  condenser. 


A half-pint  Leyden  jar  should  give  good  re- 
sults with  a 1-inch  spark  coil  provided  the 
length  of  the  spark  gap  is  properly  adjusted. 

The  average  small  spark  coil  gives  a better 
sending  range  by  connecting  the  spark  gap 
directly  in  series  with  the  ahtenna.  Many 
amateurs,  however,  contradict  this  statement 
and  say  that  they  have  been  able  to  transmit 
farther  with  an  oscillation  transformer.  Our 
experience,  however,  has  been  the  reverse. 

In  many  localities  the  Government  authori- 
ties (in  times  of  peace)  will  not  permit  an 
amateur  set  to  be  operated  with  the  spark  gap 
in  series  with  the  antenna.  An  oscillation 
transformer  is  positively  required. 

* * * 

C.  F.  M.,  Detroit,  Mich.: 

Mere  knowledge  of  the  number  of  feet  of 
wire  included  in  a tuning  coil  does  not  give 
us  sufficient  data  from  which  to  make  a cal- 
culation of  the  possible  wave-length  adjust- 
ment of  your  receiving  set. 

The  buzzing  sound  you  hear  is  undoubtedly 
due  to  induction  from  nearby  power  lines. 

* * * 

R E.  G.,  Lowell,  Mass.,  inquires: 

Ques. — (1)  Where  can  I purchase  a vacuum 
pump  and  glass  battery  jars  of  large  size? 

Ans. — (1)  They  can  be  purchased  from 

Eimer  & Amend,  211  Third  Avenue,  New 

York  City. 

* * * 

J.  H.,  Sharon,  Pa. : 

The  aerial  you  describe  has  a natural  wave- 
length of  slightly  less  than  200  meters,  and 
consequently  you  will  not  require  a series  con- 
denser. 

The  regenerative  receiver  is  the  type  of 
vacuum  valve  circuit  where  the  local  telephone 
circuit  is  coupled  hack  to  the  secondary  wind- 
ing of  the  receiving  transformer  through  a 
small  oscillation  transformer.  Connected  in 
this  manner  the  oscillations  of  radio  fre 
quency  repeated  in  the  local  telephone  circuit 
by  the  vacuum  valve  are  reinforced  upon  the 
grid  circuit  through  a small  oscillation  trans- 
former and  increased  strength  of  signals  is 
thus  obtained.  The  circuits  for  this  receiver 
are  fully  described  in  the  book,  “How  to  Con- 
duct a Radio  Club.” 

* * * 

J.  W.,  Dorchester,  Mass. : 

The  actual  receiving  range  of  a given  receiv- 
ing station  is  in  any  case  best  determined  by 
experiment.  There  are  so  many  conditions 
effecting  the  reception  of  radio  signals  and 
the  possible  range  that  it  will  be  difficult  to 
answer  your  query  directly. 

In  time  of  peace,  when  you  are  permitted 
to  use  your  receiving  station,  you  should  tune 
up  to  stations  within  range  and  look  up  the 
stations  corresponding  to  their  call  letters  in 
the  Government  Call  List.  In  this  way,  after 
a week  or  two  of  experimenting,  you  will  be 
enabled  to  determine  the  range  of  your  ap- 
paratus. 
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In  an  emergency,  when  the  operator  must  depend  upon  the 
storage  battery  as  the  source  of  current  supply,  the  battery 
must  instantly  furnish  the  necessary  energy. 

14  CXibC 99  batteries  have  proved  that  they  can  be  depended 
upon.  They  have  been  used  in  Wireless  service  since  its  first 
successful  introduction. 

batteries  “cost  most  to  make  but  least  to_use.” 

The  Electric  storage  Battery  Co. 

1 888 — PHILADELPHIA,  PA. — 1917 

New  York  Clereltad  Denver  Rochester  Minneapolis 

Chicago  St.  Louie  Detroit  Atlanta  Pittsburgh 

Boston  Kansas  City  San  Franelseo  Washington  Toronto 


The 

JSxfoe 

Battery 

for 

Wireless 


Regenerative  Panel 


Receives  GERMANY  and  Long  Distant 
Amateurs  on  short  aerials.  Price  with 
double  bulb  $14.00,  without  bulb  $9.00. 
Send  2c  stamp  for  Bulletin  No.  108. 

RADIO  APPARATUS  COMPANY,  Inc. 

Parkway  Building  Philadelphia,  Pa. 


New  Undanped  Wave  Cospler  No.  749 
Special  hrtrodictory  Price  $18.00 

32  in.  long,  10  In.  high  and  9 in.  wide  over  aU. 
On  average  sised  Aerial,  tunes  to  15.000  meters. 
Used  with  the  new  CHAMBERS  CIRCUIT,  will 
bring  in  signals  from  all  local  and  long-distance 
Undamped  Arc  Stations  without  the  use  of  Load- 
ing Coils,  or  Oscillating  Colls;  as  they  are  some- 
times called.  Lose  no  time  placing  jour  order, 
or  you  will  ml as  a great  offer. 

CHAMBERS'  CIRCUIT  is  entirely  new,  and 
think  of  it!  No  extra  Colls  to  pay  for,  and  price 
of  Coupler  only  SI 8. 00. 

Write  for  descriptive  matter. 

F.  B.  CHAMBERS  & CO. 

2046  Arch  St  Phlla.,  Pa. 


Established  1906 


THE  LUZERNE  RUBBER  CO. 


Manufacturers  of  Fine  Quality 


HARD  RUBBER  GOODS 

STANDARD  AND  SPECIAL 
Mala  Office  and  Factory; 

TRENTON  NEW  JERSEY 


A.  J.  Cox  & Company 

WESTERN  REPRESENTATIVES 
28  South  Jefferson  Street  CHICAGO.  ILL. 


CATAMM’  10 . 

IHeWiftam  B.  Duck  Co. 

AN»  1 


DUCK’S  „E 

No.  11  Electrical  and 
Wireless  Catalog 

Mailed  on  receipt  of  8c.  in  stamps  or 


coinprhichmay  bedeductedonfirst  dollar 
purchase.  Great  cost  of  catalog  and  low 
prices  prohibit  distribution  otherwise. 
What  This  Bi g Catalog  Contains : 
100 pp.  Wireless  Apparatus;  10pp.  Raw  Mate- 
rial; 6 pp.  Transformers:  8 pp.  Storage  Bat- 
teries; 15  pp.  Telegraph  Insta.;  42  pp.  Motors  and  Dynamoa;  10  pp 
Miniature  Lamps;  8 pp.  Flashlights;  5 pp.  Massage  Vibrators;  10 
pp.  Miniature  Railways;  5 pp.  Lighting  Plants;  10  pp.  Ammeters 
and  Voltmeters;  25  pp.  Electrical  and  Mechanical  Books:  12  pp. 
Telephone  Equipment;  10  pp.  Auto  Accessories;  13  pp.  Victrolas.  on 
Easy  Payment  Purchase  Plan:  30  pp.  General  Electrical  Supplies. 

THE  WILLIAM  B.  DUCK  CO.,  226-230  Superior  St.,  TOLEDO,  OHIO 


MIGNON  UNDAMPED  WAVE 


Cl  ■ WIRELESS  APPikRATUS 

AM  AT1T11D  ..J  rAMMrnrtAr  ncm 


I AMATEUR  and  COMMERCIAL  USE 

mm  * iThis  latest  Mignon  invention  is  entering  a new  field 

■ in  Radio  Engineering,  eliminating  the  so  familiar 

I •••  /5V  I LOOSE  COUPLERS  and  LOADING  COILS,  and 

* (tf> i * •■introduces  adjustable  DISC-CORES,  

■ •'  OmJS  • o jo  Wheretofore  considered  impossible. 

■ ‘ * r DISTANCE  RANGE  UNLIMITED. 

write  ,o,|Mlgnon  Wireless  Corporation!  MIHT—  g£S|& 

catalogue:  ELMIRA,  n.  y.,  v.  s.  a.  wireless  age 
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FREE 

while  they 
last 


GOOIDEILILr 

PRATT 


J 


We  will  send  a copy 
of  this  new  tool  book 
while  they  last,  t o 
every  tool  user  who 
writes  for  one. 

The  book  shows  over 
1500  Good  Tools  for 
all  trades;  if  you 
haven’t  one  now,  write 
immediately. 

Goodell-Pratt  Company 


ATENTS 


rWIITK  FOR  HOW  TO  OBTAIN  A PATENT. 

list  of  Patent  Buyers,  and  inventions  Wanted. 
SI, 000, 000  In  prises  offered  for  inventions.  Send 
Sketch  for  free  opinion  as  to  pat-  pn  I?I? 
entabillty.  Our  Four  iBook*  sent  W*  K 
free.  Patents  advertised  FreeJ  We  assist  m 
inventors  to  sell  their  Inventions. 

VICTOR  J.  EVANS  « CO..  708  Math.  Wa,hin.t«n,  D.  C. 


POCKET  BOOK  o/ ELECTRICITY 

FREE 


SPECIAL  WAR  EDITION 


\ Di«rihutrd  ts  ■ lupplcmcnt  to  our  big  Hand)  Hook  during  km- 
\ porary  government  *u«prn«ion  of  » irckw.  Li»tv  new  things  to  capm- 
\ ment  with.  AI»o  motor*,  fla»ltliglit>.  irlcgnipli  apparatus  punk'. 
\ magic  outfits,  hook*,  athletic-  good*,  c hemical  «ct».  tithing  tackle,  nocrl- 
\dea.  Handy,  interoAng.  For  oery  hoy  in  America.  Frrr  w rryerif 

TOE  tUenOWT  CCX.  mmm  Iwn  ■ 

W THE  NEW  MAN -STERN  COMPANY.  Dept  WA.13  OmM  OU. 


Telephone  Bryant  5477 


Electrical  Industries  Mfg.  Co. 


328  Weat  41st  St. 


New  York 


BIGLOW  QUALITY  STANDS  FOR 

tasteful  ^Printing 

L.H.  Biglow  ft  Company  62*"°ew  vork” 


Super-Sensthre  Microphone  Only  $6 

This  Instrument  la  offered  at  an  ex- 


Detectagraph  $12 

This  detecting  instrument  of  marvelous 


tremely  low  price.  It  is  excellent  for  sensitivity  can  be  used  for  detecting  se- 
• your  own  radio  amplifier.  Can  cret  conversations.  Outfit  consists  of 

tt<3))))»l  alBO  **  U8ed  111  many  experiments  where  Sensitive  Transmitter,  25-ft  Black  Cord, 


a sensitive  microphone  is  required. 


Receiver,  Headband,  Case  and  Battery. 


Send  for  One  To-day  and  Convince  Yourself 
MICROPtiO-DETECTOR  COMPANY,  121-4  Nassau  Straat,  Naw  York 
Makers  of  Super-Sensitive  Microphono  Apparatus 
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NOW,  IF  EVER 

ijOflOp  Your  Country  Calls  You 

For  Wireless 

Licensed  Operators  can  be  put  to  work  at  once 
on  Merchant  Vessels, 

The  building  of  1,000  additional  ships  to  supply  our  allies 
has  already  commenced.  Men  bolding  licenses  can  obtain 
important  posts  In  army  or  navy  service  if  they  prefer. 
Get  ready  quickly  thru  Individual  Instruction  in  our 

Summer  Courses 

Those  who  prefer  may  acquire  telegraphic  skill  only  for 
emergency  certificates.  Our  special 

Afternoon  Class 

also  accepts  women.  All  instruction  under  the  general 
supervision  of  E.  E.  Bucher,  Instructing  Engineer,  Mar- 
coni Co.  Tuition  fees  reduced.  Our  Employment  Agency 
assists  in  finding  temporary  day  employment  while 
studying.  Write  for  new  folder  A. 

Eastern  District  Y.M.C.A. 

MARCY  AVEL*  near  Broadway,  BROOKLYN 

18  minutes  from  Hudson  Terminals. 


ELECTRICAL 

ta  the  post  Si  years  tn  the  fundamentals  of  Applied  EleetdMty,  The 
Mtae  Bleetrteel  a* bool,  with  its  well-equipped  shops  and  labora- 
*•  peculiarly  well  qualified  to  give  a sisissui  eeweela 

“ ENGINEERING 

» » i l » . Including  Mathematics,  Steam  and  Gas  En* 

y V Vk  iii  J J . gines,MechanicalDrawing,Shop  Work,  and 

vajJNiyy yyiJj j Theoretical  and  PracticalElectrlclty,  In  all 
1 branches.  Students  actually  construct  dyna- 

mos,  install  wiring  and  test  efficiency  of 
IX  ' V electrical  machinery.  Course, with  diploma, 

^X  T complete 

L IN  ONE  YEAR 

For  practical  young  inen  with  limited  time,  25th  year  opens 
Sept.  26th.  135  Takoma  Ave.,  Washington,  b.  C. 


DO  YOU  READ  THE 
WIRELESS  WORLD? 

In  it  you  will  find  articles  relating 
to  the  PRACTICE  of  Radioteleg- 
raphy as  well  as  to  the  THEORY. 

The  QUESTIONS  and  AN- 
SWERS SECTION  is  open  to  YOU 
for  the  SOLUTION  OF  YOUR 
DIFFICULTIES. 

INSTRUCTIONAL  ARTICLES 
for  Home  Study  WRITTEN  BY 
EXPERTS. 

REVIEWS  OF  BOOKS  useful  to 
Wireless  Students.  The  interests  of 
Operators  are  well  catered  for. 

WRITE  for  a Specimen  Copy, 
post  free  to 

THE  WIRELESS  PRESS,  Ltd. 

Marconi  House,  Strand,  London,  England 

“WIRELESS  WORLD,”  $2.00  per  annum  for 
America.  Single  Copies,  20c  Post  Paid 


PREPARE 

TO  SERVE  YOUR  COUNTRY  AS  A 

Wireless  Operator 

and  at  the  same  time  learn  a 

VALUABLE  PROFESSION 

In  this  crisis  the  DEMAND  for  competent 
operators  is  ENORMOUS  and  very  URGENT 

Day  and  Evening  courses  In  Radio  Electricity, 
Radio  Engineering,  Radio  Laboratory  Work,  Code, 
Traffics  and  Laws  preparatory  for  License. 

Completely  equipped  Laboratory — expert  Instruc- 
tion— Dormitories — Employment. 

IV rile  for  catalogue 

Y.M.C.A.  Radio  School 

157  East  86th  St.  New  Yerk  City 


WIRELESS 

for  the  College  or  Prep.  School  man,  High 
School  graduate,  etc.  The  U.  S.  Gov’t  needs 
you  in  its  Naval  Reserve  and  Signal  Corps 

Attractive  openings.  Special  three  months’ 
Summer  course  starting  June  25th  prepares 
you  for  either  Gov’t  or  Commercial  Service. 
Endorsed  by  U.  S.  Gov't  and  Marconi  Co. 
Day  and  Evening  classes. 

Send  for  special  literature 

EASTERN  RADIO  INSTITUTE 

»*  C BOYLSTON  ST..  BOSTON 


If^Cari  Succeed! 

V What  other  men  have  accom- 

plished  through  I.  C.  S help, 
'X  I can.  If  the  1.  C.  S.  have 
\f\  raised  the  salaries  of  other 

^men,  they  can  raise  mine.  To 
me,  I.  C.  S.  means  ‘I  CAN 
SUCCEED.’” 


S Get  the  “I  Can  Succeed" 

spirit,  for  the  International 
Correspondence  Schools  can 
y raise  your  salary  — whether 

you’re  a dollar-a-day  man  or 
a dollar-an-hour  man.  No 
, ' - ' j matter  where  you  live,  what 

you  now  do,  or  how  little  time 
or  money  you  may  have,  the 
_ L C.  S.  nave  a plan  and  a 

Course  of  Training  to  fit  your  needs.  Hundreds  of  thousands 
of  ambitious  men  have  been  prepared  for  and  have  achieved 
success  through  I.  C.  S.  help  in  the  past  25  years— over  130,000 
are  now  studying,  getting  ready  for  the  big  job  ahead. 
Join  them  and  make  your  life  something  to  be  proud  of— 
you  can  do  it.  Just  mark  and  mail  the  coupon  TODAY 
and  find  out  how ; it  won’t  obligate  you  in  the  least 


INTERRAT10NAL  CORRESTOROarcl^  SCHOOLS,  Box6014Soraoton,  Pi. 

Explain  fully  about  your  Course  in  the  subject  marked  X i 
□ Electrical  Engineering  Q ADVERTISING  Q CHEMISTRY 

. Mechanical  Engineering  _ Salesmanship  " Illustrating 

. Mechanical  Drafting  m Commercial  Law  " Farming 

_ Civil  Engineering  _ Bookkeeping  “ Poultry 

_ Stationary  Engineering  m Stenography  " French 

. Mining  Engineering  m Civil  Service  " German 

J Architecture  □ Ry.  Mail  Service  " Italian 

AUTOMOBILES  □ SPANISH 


J Architectural  Drafting 
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STEEL  TOWERS 

GALVANIZED  or  PAINTED 


of  any  desired  height,  of 
first  class  construction  and 
at  extremely  low  prices . 

The  self-supporting  type  does 
away  with  guys  entirely  and 
those  of  moderate  height  do 
not  require  expensive  con- 
crete footings . 

MILLIKEN  BROTHERS 

INCORPORATED 

NEW  YORK,  111  BROADWAY 

London  - San  Francisco  - Buenos  Aires 

Hydro-Electric  Transmission  Engineers 

Manufacturers  of  all  Classes  of 
Structural  Steel  Work. 

Station  at  Fort  Monroe,  Virginia 


Public  Utilities  Bought  and  Sold 

Investigation  and  Engineering 
Reports  Furnished 

W e are  interested  in  and  can  furnish  in 
formation  concerning  the  following  Com- 
panies'— 

Long  Island  Lighting  Company 
Suffolk  Gas  & Electric  Light  Co. 

Suffolk  Light,  Heat  & Power  Co. 
Huntington  Light  & Power  Co.  I 

North  Shore  Electric  Light  & Power  Co. 
Perry  Electric  Light  Co. 

Sag  Harbor  Electric  Light  & Power  Co. 
Long  Island  Gas  Corporation 
South  Shore  Gas  Co. 

Consumers  Gas  Co.  of  Long  Island 
Warsaw  Gas  & Electric  Co. 

Northport  Water  Works  Co. 

Consult  us  before  installing  Wireless  I 

Stations. 

E.  L PHILLIPS  & CO.  i 

ENGINEERS  j 

50  Church  St.,  N.  Y.  C. 


High  Frequency 

MOTOR- GENERATORS 

for 

Wireless  Telegraphy 

and 

Wireless  Telephony 
CROCKER  - WHEELER 
COMPANY 

Ampere,  New  Jersey 
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Devoted  to  the  Highest  Form  of  Electrical  Experimenting 

Home  Study  Course  in  Military  Wireless 

A LECTURE  SERIES  BY  ELMER  E.  BUCHER 

The  Vacuum  Amplifier  in  Radio  Telephony 

NEW  DEVELOPMENTS  DESCRIBED  BY  PROF.  GOLDSMITH 

Signal  Officers’  Training  Course 

RECRUIT  INSTRUCTION  BY  MAJOR  WHITE 


What  Women  Can  Do  and  Are  Doing — The  Stations  of  Our  Northern  Ally — 

The  Radio  Controlled  Torpedo — An  Operator  in  the  War  Zone — and  Other  Features 


Through  THE  WIRELESS  AGE  you  can  keep  in  touch 
with  everybody  and  everything  worth  while  in  wireless  work 


In  this  illustrated  monthly  magazine  of  radio  com- 
munication every  new  achievement  is  reported,  and 
all  the  latest  Improvements  and  developments  in  the 
progress  of  wireless  throughout  the  world  are  de- 
tailed interestingly. 

You  need  this  information.  No  radio  engineer  or 
wireless  amateur  can  afford  to  be  without  it. 

Government  officials,  heads  of  Universities  and 
eminent  scientists  acknowledge  The  Wireless 
Ajge  as  the  authority  on  wireless  matters.  There 
is  no  guess  work;  all  its  information  is  secured  from 
the  investigators  themselves,  whether  the  subject  be 
governmental  work,  commercial  development  or  in- 
dividual experimentation. 

The  magazine  encourages  young  Inventors  to  write 
and  ask  questions.  Properly  qualified  authorities 
answer  them. 


Thus  The  Wireless  Age  helps  you  to  avoid 
costly  mistakes.  Its  main  purpose  is  to  advance  radio 
communication  and  to  assist  wireless  experimenters. 
The  unsolved  problems  in  radio  communication  are 
many.  There  is  no  doubt  that  among  the  amateurs 
today  are  many  who  will  work  these  out  and  earn 
the  world’s  recognition  and  gratitude.  By  telling  them 
what  has  been  done  and  is  being  done,  they  are 
equipped  for  the  task. 

One  of  the  strongest  features  of  the  magazine  is 
the  contest  designed  to  bring  out  new  ideas  among 
amateurs.  Valuable  prizes  are  awarded  each  month 
for  the  four  best  suggestions  or  informative  reports 
on  experiments  conducted  by  readers.  This  contest 
is  open  to  all. 

Instructive  articles  by  experts  appear  each  month. 
The  beginner  as  well  as  the  advanced  student  is 
provided  for. 


Training  Courses  in  WIRELESS  TELEGRAPHY  by  E.  E.  Bucher, 
Instructing  Engineer  of  the  Marconi  School,  and  in  SIGNAL 
CORPS  WORK  and  TACTICS  by  Maj.  J.  A.  White,  are 
provided  in  the  current  and  forthcoming  issues. 


THE  WIRELESS  AGE 

America* s National  Magazine  of 

RADIO  COMMUNICATION 

MONTHLY,  SUBSCRIPTION  PRICE  $ 2.00  A YEAR 

Foreign  Pottage,  48c  additional 


with  each  subscription  sent  in  direct,  at  $2.00  a year,  in  U.  S.  A.,  a 
cloth  bound  copy  of  the  only  complete  reference  workon  wireless. 


The  Year  Book  of  Wireless  Telegraphy 
and  Telephony 


The  Annual  Encyclopedia  of  Wireless 

Contains  a yearly  record  of  the  progress  of  wireless  telegraphy  and  telephony;  the  regula- 
tions of  the  International  Convention;  the  radio  laws  of  all  countries;  complete  lists  of  ship 
and  shore  stations  throughout  the  world,  their  call  letters,  wave-lengths,  range  and  hours 
of  service;  articles  by  the  greatest  authorities  on  vital  questions,  the  Articles  of  the  In- 
ternational Convention  on  Safety  of  Life  at  Sea;  application  of  wireless  to  the  mercantile 
marine;  the  technical  situation  of  radiotelephony — in  fact,  everything  YOU  haven’t  been 
able  to  find  out  elsewhere.  Also  full  glossary  of  the  most  useful  wireless  data  ever  com- 
piled and 

THE  WIRELESS  MAP  OF  THE  WORLD 


A Thousand  Pages  Well  Illustrated  Send  15c  Extra  for  Postage 


THE  WIRELESS  PRESS,  Inc. 

42  BROAD  STREET  NEW  YORK 
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THE  NEW  FACTOR  IN  WAR 


ACCUSTOMED  as  most  persons  are  to  consider  war  as  waste  and  devasta- 
tion, it  is  hard  at  first  to  reconcile  economics  of  a permanent  order  with 
a view  of  a nation  in  arms.  Nevertheless,  there  is  such  a thing  as  an  economic 
aspect  to  war.  For  mere  consideration  of  the  old  saw  which  has  to  do  with 
necessity  being  the  mother  of  invention,  starts  a train  of  thought  which  makes  it 
at  once  obvious  that  the  new  inventions  required  by  exigencies  which  brook 
no  delay  have  permanent  and  far-reaching  values  in  the  scientific  advancement 
of  the  world. 

Nothing  is  more  significant,  for  instance,  than  the  daily  growing  convic- 
tion that  dominion  of  the  air  will  ultimately  transcend  in  military  importance 
dominion  over  the  sea,  which  last  has  always  been  considered  the  deciding  fac- 
tor in  the  conquest  or  defense  of  continents.  Air  superiority  being  obtained  by 
preponderance  of  skill  and  equipment  in  the  fields  of  aircraft  and  radio  com- 
munication. command  of  sea  and  land,  therefore,  resolves  itself  largely  into  su- 
periority of  intellect  and  intensive  application  of  a nation’s  scientific  men.  Con- 
fidence in  the  vision  and  resourcefulness  of  American  military  officers  is  not  mis- 
placed ; they  have  no  superiors  in  fighting  leadership  and  will  quickly  absorb  the 
knowledge  of  men  experienced  in  the  highly  modernized  warfare.  It  is  obvious, 
therefore,  that,  backed  up  by  the  skill  and  resourcefulness  of  America’s  scientific 
men  and  industrial  giants,  the  national  initiative,  courage  and  organized  engi- 
neering skill  will  produce  for  the  Allied  Powers  the  means  of  obtaining  the  air 
superiority  of  flying  machines  and  wireless. 

In  this  situation  lie  tremendous  possibilities  for  service  to  the  nation  in 
the  radio  field ; inventiveness  is  more  than  ever  at  a premium  and  every  worker 
in  the  art  will  best  discharge  his  patriotic  duty  by  beginning  intensive  study  of 
military  requirements*  and  needs. 

The  experience  of  service  under  field  conditions  is  of  first  value,  and  the 
way  to  enlistment  is  easy. 

Laboratory  or  workshop  experimenting  for  those  who,  for  any  one  of  a 
number  of  reasons  cannot  take  the  field,  is  an  obligation  recognized  throughout 
the  fraternity  as  the  greatest  in  history.  If  ever  in  the  period  of  the  art’s  de- 
velopment unremitting  application  has  been  needed,  it  is  now;  this  is  no  time 
for  the  wireless  man  to  lose  interest.  The  most  imoortant  work  still  remains 
to  be  done  within  the  confines  of  a single  room  or  building;  research  and  ex- 
periment is  a patriotic  function  which  all  are  required  to  discharge. 


THE  WIRELESS  EQUIPPED  AIRPLANE 

r | 'HE  very  exigencies  of  war  which  give  it  an  economic  aspect  also  promote 
seemingly  strange  and  unusual  relationships.  Each  dav  sees  some  reversal 
of  form  in  matters  which  have  hitherto  amounted  to  veritable  traditions.  It 
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formerly  was  considered,  old-timers  will  recall,  a highly  subtle  form  of  humor 
to  refer  to  the  “horse  marines.,,  Yet  the  mental  spectacle  of  a mounted  soldier 
of  the  sea  is  hardly  less  reconcilable  than  the  latest  development  of  the  Army 
Signal  Corps — a 52-foot  power  boat  which  Yachting  announces  is  now  being 
built  for  this  army  corps.  Just  why  our  soldiers  are  sailors  too  in  this  connec- 
tion, is  revealed  as  a development  of  airplane  work,  the  boats  serving  as  tenders 
to  the  coast  patrol,  wireless-equipped  ’planes. 

To  date,  the  wireless-equipped  airplane  has  been  considered  a more  or  less 
theoretical  proposition.  But,  meagre  though  details  may  be,  reports  of  efficiency 
in  this  .field  are  steadily  coming  back  from  the  fighting  zone.  Where  once  the 
world  was  given  to  understand  that  wireless  on  aircraft  had  been  tried  early 
in  the  war,  and  quickly  abandoned,  it  is  now  generally  understood  to  be  the 
combination  of  greatest  reconnaissance  effectiveness  and  fire  control  value.  With 
power  generation  solved — as  it  seems  to  be — within  the  required  lightness  of 
weight,  development  of  radio  for  airplane  use  will  rapidly  advance.  Little  can 
be  learned  yet  of  what  the  warring  nations  have  accomplished  in  the  field,  but 
it  is  reasonably  certain  that  American  wireless  men,  under  the  spur  of  wartime 
necessity,  can  do  as  well,  if  not  better,  within  the  same  limits  of  time. 

There  are  two  recent  announcements  of  aviation  development  of  especial 
interest.  One  is  the  claim  o.f  an  inventor  that  the  stabilizer  has  now  reached  a 
stage  of  perfection  that  the  pilot  can  fall  asleep  at  the  wheel,  allowing  the  air- 
plane, through  its  automatic  action,  to  alight  safely.  Even  though  this  claim  be 
slightly  exaggerated,  it  is  obvious  that  stability  is  a small  cause  for  worry  when 
at  least  one  hundred  airplanes  rise  for  reconnaissance  every  day  on  the  fighting 
fronts  and  fatalities  are  so  few.  Of  even  greater  interest  is  the  other  announce- 
ment, that  the  wireless-equipped  ’plane  is  the  most  valuable  tool  in  the  hands 
of  our  Allies  for  spotting  submarines.  It  is  a fact  that  aircraft  flying  overhead 
can  trace  the  path  of  the  submarine  below  the  surface  of  the  water,  and  by  re- 
porting its  position  by  wireless  warning  is  given  to  nearby  merchantmen  to 
escape  or  war  vessels  to  destroy  the  undersea  craft. 

The  Government’s  appropriation  of  close  to  eighteen  million  dollars  for 
aerial  preparation  indicates  conclusively  how  large  the  aircraft  will  figure  in 
our  military  plans;  where  wireless-equipped,  as  a large  percentage  will  be,  wire- 
less men  will  be  needed  for  installation  and  operation.  Under  war  conditions 
the  art  is  growing,  not  being  contracted  as  some  might  think.  More  and  better 
opportunities  exist  right  now  than  ever  before,  but  the  call  is  for  perfection — 
knowledge  is  the  quality  sought.  This  is  the  time  for  intensive  study,  for 
amateur  as  well  as  engineer. 


THE  ROUND-UP  OF  GERMAN  WIRELESS  AGENTS 


/^ERMAN  spies  and  German  agents  have  held  the  limelight  lately  and  the 
^ startling  disclosures  of  machinations  wireless  borne  have  set  up  a buzz  of 
excited  comment  throughout  the  nation.  The  one  clear  item  in  the  whole  situa- 
tion seems  to  be  that  uncovering  plots  to  smuggle  military  information  out  of 
the  country  cause  great  surprise.  Why  this  should  be  so  is  not  clear.  Certainly, 
if  England  has  not  yet  been  able  to  rid  itself  of  German  secret  agents  established 
there  before  the  war,  the  United  States  has  less  chance  of  clearing  out  the  many 
here  who  long  have  had  virtually  unrestricted  sway  for  their  German  propo- 
ganda.  That  the  German  spy  machine  did  not  collapse  with  our  entrance  into 
the  war  is  obvious;  if  anything,  it  was  to  be  expected  to  carry  on  its  function 
with  renewed  energy. 

Exposure  of  the  scheme  to  ship  wireless  equipment  into  Mexico  created 
a sensation,  for  with  the  arrests  of  three  plotters  in  New  York  the  Commissioner 
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noted  that:  “In  a situation  of  this  kind  one  is  reminded  that  while  our  people 
did  not  even  know  of  the  departure  of  our  destroyers  for  the  war  zone  the  news 
was  published  in  Berlin  four  days  ahead  of  their  arrival  on  the  other  side.  I 
take  it,  it  is  in  the  mind  of  the  Government  that  this  may  be  part  and  parcel  of 
the  same  iniquity.”  When  it  was  further  announced  that  the  elaborate  plots 
of  Germans  had  added  one  more  failure  by  the  seizure  of  the  apparatus  by  our 
secret  service  agents  the  nation’s  figurative  sigh  of  relief  was  tempered  with  a 
thought  of  future  possibilities.  So  the  details  of  the  method  of  supplying  ap- 
paratus were  sought.  Briefly,  the  facts  disclosed  were  these:  The  apparatus 

shipped  by  Harry  F.  Perissi,  New  York  agent  of  the  Allgemeine-Electricitats- 
Gesellschaft,  or  General  German  Electrical  Company,  and  his  accomplices  to  the 
Mexican  agents  of  that  concern  got  no  further  than  Vera  Cruz,  where  it  was 
seized  through  the  work  of  agents  of  the  United  States  Government,  and  is 
now  in  the  possession  of  the  Department  of  Justice.  It  did  not  get  off  the  piers 
at  Vera  Cruz.  This  apparatus  was  shipped  from  New  York  in  January. 

It  is  believed  that  none  of  the  apparatus  sent  into  Mexico  was  ever  put  into 
operation.  Some  of  the  papers  seized  disclosed  the  activities  of  agents  of  the 
German  Government  who  had  been  assembling  wireless  parts  in  the  back  of  & 
store  in  Greenwich  Street.  During  November  several  of  the  machinists  working 
on  the  job,  who  were  Americans,  finding  out  what  they  were  doing,  quit  their 
places,  and  when  the  owner  of  the  property  exhibited  curiosity  as  to  what  was 
being  done  on  the  premises  the  “factory”  was  moved  to  another  house  in  Green- 
wich Street,  where,  the  police  said,  the  outer  room  was  disguised  as  the  office 
of  a tea  and  coffee  importing  house. 

It  is  not  clear  why  the  German  electrical  concern  which  Perissi  represented 
did  not  manufacture  wireless  plants  in  Germany  instead  of  here.  The  police  and 
detectives  have  found  at  least  150  plans  for  wireless  outfits,  drawn  in  great  de- 
tail, and  they  have  also  found  that  all  the  plans  and  bills  were  approved  by  one 
man,  supposedly  a German  agent,  whose  name  is  withheld  until  it  is  assured 
that  he  is  not  in  New  York.  The  authorities  consider  it  probable  that  he  is  in 
Mexico.  He  is  believed  to  have  been  assigned  by  the  German  Government  to 
the  task  of  establishing  a system  of  wireless  communication  between  America 
and  Germany  by  means  of  stations  in  Mexico  and  Central  America. 

While  the  authorities  feel  confident  that  the  German  attempt  to  send  wire- 
less outfits  from  New  York  to  Mexico  was  a failure,  they  are  not  confident  that 
outfits  were  not  sent  to  Central  American  countries  and  set  up.  There  have  been 
frequent  reports  of  powerful  wireless  plants  working  from  Central  America,  and 
some  months  ago  the  authorities  at  Colon  found  a complete  outfit  destined  to  a 
Central  American  consignee. 

In  vjew  of  this  condition  it  would  be  interesting  to  know  what  steps  have 
been  taken  to  detect  possible  operations  of  Central  American  outfits  of  German 
origin.  What  the  lay  public  may  accept  as  reassurances  are  not  so  reassuring  to 
wireless  men.  As  an  instance,  the  official  word  of  Mexico  that  no  station  in  that 
country  exceeded  625  miles  in  transmitting  range  sounds  impressive.  But  this 
distance  spanned,  with  an  ocean  relay  or  two,  would  carry  a message  to  Berlin. 
And  so  far  as  incoming  instructions,  are  concerned  there  are  certainly  no  difficul- 
ties in  receiving  from  Germany  or  hostile  vessels  and  putting  the  messages  over 
the  border  on  short  wave-lengths,  undetected  by  naval  stations.  An  espionage 
system  made  up  from  amateur  stations  now  inactive  would  certainly  detect  in 
short  order  strange  spark  notes,  if  these  existed,  for  the  amateur  man  is  familiar 
by  long  practice  with  virtually  every  note  within  his  receiving  range. 

Once  the  bustle  of  war  preparation  subsides,  the  question  of  utilizing  the 
valuable  amateur  receiving  equipment  will  be  a pertinent  subject  for  Government 
consideration.  At  the  proper  time  representative  men  in  the  experimental  field 
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should  be  summoned  as  a committee  to  work  this  out  on  a practical  basis.  Mean- 
while, amateurs  may  be  of  real  service  in  reporting  promptly  anything  of  a sus- 
picious nature  in  wireless  equipment.  Several  cases  have  been  so  reported  to 
The  Wireless  Age  and  prompt  action  has  been  taken  by  the  authorities  in  the 
various  districts  from  which  the  information  was  supplied. 

WIRELESS  INVALUABLE  IN  WORLD  EVENT 


'T'HROUGH  correspondence  from  Bassett  Digby  in  Stockholm  an  explanation 

is  given  why  the  United  States  was  puzzled  over  the  fact  that  the  first  an- 
nouncements of  the  Russian  revolution  reached  America  from  the  Nauen  wire- 
less station,  by  way  of  Sayville,  L.  I.,  thus  coming  from  Berlin.  The  explanation 
is  quite  simple. 

The  first  word  about  the  resolution,  despatched  by  the  Petrograd  Telegraph 
Agency,  was  sent  by  wireless.  It  reached  every  capital  in  Europe  simultaneously. 
The  news  at  once  went  into  print  for  home  consumption  in  the  neutral  countries, 
Germany,  and  Austria.  Some  of  the  entente  allies,  however,  including  Britain, 
held  up  publication  until  they  received  confirmation  from  the  ambassadors  at 
Petrograd.  British  censors  held  up  all  news  cables  from  neutral  countries  to 
America  which  dealt  with  the  revolution  until  the  Foreign  Office  got  a wire 
from  Sir  George  Buchanan,  on  the  strength  of  which  Bonar  Law  made  his  fa- 
mous declaration  to  the  commons  of  the  abdication  of  the  czar. 


In  the  meanwhile  Berlin,  free  of  these  restraints,  relayed  the  message  to  Say- 
ville by  wireless. 

Had  not  Marconi  invented  wireless  telegraphy  the  Russian  revolution  would 
have  been  far  bloodier — and  it  might  not  have  succeeded. 

Wireless  played  a tremendously  important  part  in  the  democratic  upheaval 
that  freed  the  Russian  people  from  the  shackles  of  the  old  regime. 

There  was  a period  of  grave  danger  in  Petrograd  when  the  revolutionaries 
seemed  to  be  getting  the  upper  hand  and  the  adherents  of  the  czar's  corrupt 
ministry  sought  to  hide  themselves.  For  some  hours  the  wireless  stations  in 
the  capital  were  left  without  authorized  supervision  or  direction.  Any  group  of 
armed  men  representing  themselves  to  be  delegates  of  the  Duma  and  producing 
forged  authorizations  could  have  taken  charge  and  directed  the  despatch  of 
military  secrets  invaluable  to  the  German  army.  Such  messages  need  not  have 
aroused  the  suspicions  of  the  operators,  for  they  could  have  been  in  code. 

Tidings  of  this  emergency  came  to  the  ears  of  the  war  committee  at  the 
Duma,  which  immediately  formed  a wireless  division  in  charge  of  Captain  Roder. 

First,  strict  control  was  gained  over  the  stations  in  Petrograd  and  Finland. 
Then,  one  by  one,  the  outlying  wireless  stations  of  the  empire  were  talked  to 
and  won  over  to  the  side  of  the  revolutionaries.  In  many  of  these  outlying  sta- 
tions the  old  regime  still  held  sway ; the  town  and  provincial  governors  were 
not  yet  dismissed.  The  stations  agreed  to  accept  any  amount  of  messages  from 
them,  but  merely  to  spike  them  without  transmission.  Thus  cohesion  between 
the  governors  was  badly  damaged. 

In  a few  hours  the  Duma  was  in  free  communication  with  the  wireless 
stations  in  Finland,  Tsarskoe  Selo,  Moscow,  Kronstadt,  Turkestan,  and  Siberia. 
It  was  in  close  touch,  too,  with  the  Baltic  and  Black  Sea  fleets,  and  the  naval 
station  at  Vladivostock. 


Not  taking  any  chances,  the  Duma  rigged  up  a special  supplementary  station 
at  its  Tauris  palace  headquarters,  so  that  should  squads  of  ProtopopofFs  gen- 
darmerie temporarily  regain  possession  of  the  regular  city  stations  communica- 
tion with  the  world  would  still  be  possible.  The  Duma  station  was  kept  busy 
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receiving  foreign  news  and  despatches  from  diplomatic  sources  in  the  allied  coun- 
tries to  the  west. 

Telegraph  and  telephone  service'  all  over  Russia  in  the  meanwhile  was 
broken  or  badly  disorganized.  The  Duma  station  was  used  not  only  by  the 
provisional  government,  but  by  the  obstreperous  and  anarchic  council  of  soldiers 
and  labor  deputies. 


THE  UNUSUAL  EMPLOYMENT  OF  RADIO  AT  THE  FRONT 


pROM  the  same  source  comes  an  interesting  description  given  by  a Russian 
* officer  of  one  of  the  numerous  little  mobile  field  wireless  outfits  operating 
near  the  front.  The  whole  wireless  station  can  be  unloaded  from  its  auto  truck, 
rigged  up  and  be  ready  for  work  in  twenty  minutes.  The  seventy  foot  masts 
are  hollow  and  made  in  sections  which  are  screwed  together  when  taken  off 
the  truck. 

The  simple  peasant  soldiers,  many  of  whom  come  from  remote  villages 
where  wireless  has  never  been  heard  of,  are  greatly  fascinated  by  the  station 
and  like  to  stand  around  when  they  can  get  a chance  and  watch  the  flasning  01 
the  spark  and  listen  to  its  song.  “It  sounds  like  butter  in  a frying  pan,”  they 
say.  They  have  coined  a nickname  for  the  men  in  the  wireless  crew,  which,  as 
near  as  possible  in  English,  is  “sparkers”  or  “the  spark  men.” 

Normally  the  station  is  quiet.  In  the  little  cabin,  canvas  walled  and  canvas 
roofed,  sits  an  operator  with  a telephone  cap  clamped  to  his  head,  always  wait- 
ing for  instructions  from  “the  line,”  which  is  another  name  the  Russians  have  for 
the  trenches. 

Often  it  is  absolutely  quiet  outside  in  the  starry  night  around  the  station. 
Not  a shot  breaks  the  stillness.  But  through  the  operator’s  phone  comes  the 
uproar  of  rifle  and  machine  guns,  and  the  bombardments  of  the  heavy  batteries, 
for  messages  are  phoned  to  him  for  transmission  from  dugouts  right  up  on  the 
firing  line  of  the  front,  twenty  or  thirty  miles  away. 

These  little  stations  catch  the  entente’s  daily  communiques,  and  those  of 
the  German  and  Austrian  general  staffs.  They  come  at  definite  times.  Some- 
times one  sees  the  operator  hurriedly  finishing  a meal  or  refusing  a third 
glass  of  tea.  He  explains  that  French  headquarters  will  want  to  talk  with 
him  in  a few  minutes.  And,  sure  enough,  in  a few  minutes  along  comes 
France’s  communique.  It  is  odd  to  stand  a little  way  off  and,  glancing  at 
the  forlorn  canvas  hut  and  its  two  sticks,  lost  in  the  drifted  snows,  with  no 
other  signs  of  life  in  sight,  hear  the  aerial  voices  of  all  Europe. 

Officers  visiting  the  station  make  a point  of  getting  the  right  time.  The 
operator  nightly  sets  his  watch  by  the  midnight  time  signal  flung  out  by  the 
Eiffel  tower  in  Paris. 

The  longest  official  communiques  sent  through  the  air  every  day  are  those 
of  the  Germans.  They  are  signed  by  Ludendorf.  From  Germany,  too,  every 
day  comes  the  Radio  Gazette,  in  condensed  form — a sort  of  aerial  condensed 
newspaper,  which  is  dilated  and  worked  up  into  the  daily  flysheet  news- 
papers distributed  to  the  German  troops  on  all  the  fronts. 

The  station  does  not  have  much  to  do  at  times  of  lull  on  the  front,  as 
then  all  the  staffs  are  linked  by  telephone  and  telegraph  wire.  Its  busy  times 
come  during  the  battles. 

Some  of  the  mobile  stations  do  much  service  with  floating  cavalry  units, 
by  which  they  are  prized.  During  the  great  Russian  advance  in  Volhynia 
and  Galicia  last  summer,  for  instance,  cavalry  squadrons  kept  in  touch 
with  their  bases  while  pursuing  the  retreating  Austrians  almost  exclusively 
by  means  of  these  auto  wireless  outfits  that  accompanied  them  wherever  they 
went.  — The  Editor. 
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INTERFERENCE  BETWEEN  RADIO 

STATIONS 

ITS  CAUSES,  EFFECTS  AND  CURES 
A Guide  Compiled  from  Expert  Opinion  on  this  Important  Subject 

Part  II  of  the  Scries , The  Control  of  Wireless — Federal  Government  Monopoly 

or  Private  Enterprise f 

Does  interference  between  wireless  stations  of  the  United  States  Navy  and  those 
of  the  commercial  companies  prevail  to  a degree  that  their  work  is  hampered?  Is 
it  avoidable?  Who  is  to  blame?  Does  it  warrant  the  taking  over  by  the  Govern- 
ment of  all  commercial  stations?  Is  its  existence,  an  incentive  for  the  development 
of  technical  discovery  and  invention? 

The  following  pages  present  an  exhaustive  review  of  all  the  arguments  made 
on  this  subject,  as  brought  out  in  the  recent  hearings  before  the  Committee  of  the 
House  of  Representatives,  held  to  decide  the  merits  of  the  proposed  bill  for  the 
regulation  of  radio  communication. 

The  Government  view  was  presented  t>y  leading  members  of  the  Administration 
and  prominent  naval  officers. 

The  views  held  by  scientists  and  heads  of  the  commercial  companies  were  ad- 
vanced by  men  eminent  in  the  field  of  wireless  research  and  officials  of  wireless 
companies. 

The  testimony  of  Government  witnesses  is  printed  in  Roman. 

The  testimony  of  those  favoring  the  maintenance  of  private  control  of  wireless 
enterprise  is  printed  in  italics. 


Following  is  a list  identifying  those  who 
expressed  their  views  on  the  subject: 

Hon.  Josephus  Daniels,  Secretary  of  the  Navy. 

Professor  Alfred  H.  Goldsmith,  professor  in  Physics  at  the 
College  of  the  City  of  New  York. 

George  H.  Clark,  expert  aid  for  the  Bureau  of  Steam  Engi- 
neering, Navy  Department. 

David  Sarnoff,  commercial  manager  of  the  Marconi  Wireless 
Telegraph  Company  of  America. 

Hon.  William  C.  Redfield,  Secretary  of  Commerce. 

Professor  M.  I.  Pupin,  of  Columbia  University. 

Dr.  L.  W.  Austin,  expert  in  radio  telegraphy  for  the  Navy 
Department. 

Professor  Arthur  E.  Kennelly,  of  Harvard  University. 

Lieutenant  S.  C.  Hooper,  United  States  Navy. 

Commander  D.  W.  Todd,  United  States  Navy. 

George  S.  Davis,  general  superintendent  wireless  department, 
United  Fruit  Company. 

Hon.  Newton  D.  Baker,  Secretary  of  War. 

Professor  Charles  F.  Marvin,  Chief  of  the  United  States 
Weather  Bureau. 

Lieutenant  R.  R.  Waesche,  United  States  Coast  Guard. 

Captain  W.  H.  G.  Bullard,  United  States  Navy. 
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Secretary  Daniels:  This  mutual  interference  between  stations  has  always 
been  a very  serious  question.  Many  inventors  have  been  and  are  working  on  the 
problem  and  great  improvements  in  apparatus  and  methods  have  resulted,  but  the 
number  of  installations  and  the  consequent  extension  of  radio  communication 
have  increased  faster  than  science  has  increased  its  possibilities  as  regards  non- 
interference, while  the  constantly  increasing  distances  over  which  these  com- 
munications take  place  increase  the  difficulty  to  a very  great  extent.  The  net 
result  is  that  the  number  of  communications  that  can  take  place  at  the  same 
time  in  a given  area  is  still  limited.  One  station  or  system  must  wait  for  another 
to  finish ; there  are  many  chances  for  disputes,  which  sometimes  are  carried  on 
between  operators  by  radio,  especially  when  the  operators  are  not  under  strict 
control,  adding  to  the  time  wasted.  There  is  needless  duplication  of  effort,  and 
in  cases  of  distress  the  confusion  resulting  from  many  interests  attempting  to 
render  aid,  get  news,  or  satisfy  curiosity,  is  very  dangerous.  To  permit  the 
greatest  amount  of  business,  Government  and  commercial,  being  done  through 
consistent  changes  in  apparatus,  through  systematic  apportionment  of  and  prompt 
and  frequent  changes  of  Wave-lengths,  and  through  standardized  methods  of 
operating,  one  management  is  necessary. 

Professor  Goldsmith : The  proposed  act  is  untimely  and  useless  as  a means 
of  eliminating  interference,  which  should  not  be  legislated  out  of  existence  by  the 
extinction  of  healthy  development,  but  avoided  by  sound  engineering  expedience . 
The  success  of  the  latter  method  of  procedure  is  unanswerably  demonstrated  by 
the  remarkable  development  of  the  wire  telephone  field  along  engineering  lines . 
The  proposed  act  is  in  this  regard  to  the  last  degree  reactionary  and  unimagin- 
ative. * 

Secretary  Baker:  The  transmission  of  wireless  messages  is  a thing  in  which 
interferences  are  so  destructive  that  unless  somebody  controls  the  means  of 
transmission,  nobody  can  succeed  in  it. 

Professor  Pupin:  If  interferences  exist  on  account  of  the  present  imper- 
fection of  the  wireless  art,  then  these  interferences  should  be  diminated,  not 
by  legislation,  but  by  perfection  of  the  art. 

Commander  Todd:  Some  gentlemen  state  positively  that,  with  their  devices, 
it  is  quite  possible  to  have  as  many  conversations  as  there  are  telephone  wires, 
or  something  like  that.  They  have  been  saying  that  since  about  1909,  but  they 
have  not  yet  been  able  to  demonstrate  the  practicability  of  their  devices.  We. 
still  have  the  interference.  These  inventions  are  still  just  about  to  be  given  to  us. 

Professor  Goldsmith:  The  problem  of  interference  is  sure  to  be  solved  in 
the  near  future  by  technical  means  now  under  development  by  the  companies , 
through  such  expedients  as  sustained  wave  radiation,  beat  reception,  and  certain 
other  methods  not  as  yet  published. 

Secretary  Redfield  on  the  Disadvantages  of  Two  Systems 

Secretary  Redfield:  The  two  systems  of  coastal  stations,  one  owned  and 
operated  by  the  Navy  Department  and  the  other  by  private  companies,  not  only 
involve  an  economic  waste  to  the  people  of  the  United  States,  who  must  support 
directly  or  indirectly  both  of  them,  but  they  also  at  times  and  in  places  interfere 
with  each  other,  and  prevent  each  other  from  efficient  operation,  owing  to  the 
imperfect  development  of  the  art  of  radio  communication.  Each  deprives  the 
other  to  an  extent  and  at  various  times  and  places  of  its  full  measure  of  useful- 
ness. 

Professor  Pupin:  In  April , 1914,  when  our  bluejackets  had  landed  in  Vera 
Crus,  the  Navy  could  not  force  a message  through  between  Arlington,  or  even 
Key  l Vest,  and  Vera  Crus.  It  70 as  impossible,  not  because  the  Mexicans  had  a 
ivircless  apparatus  which  interfered  unth  ours,  and  not  because  anybody  else  had 
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it,  but  because  there  the  static  was  going  on  in  the  Gulf  of  Mexico  and  prevented 
our  messages  from  reaching  Vera  Cruz . Interference  in  wireless  telegraphy  due 
to  static , is  so  serious  that  sometimes  a wireless  station  can  not  receive  a message 
for  forty-eight  hours  or  even  twice  forty-eight  hours . These  are  the  most  serious 
interferences  we  have,  and  you  cannot  get  rid  of  them  by  legislation.  The  only 
way  to  get  rid  of  them  is  by  perfection  in  the  wireless  art. 

Lieutenant  Hooper:  I have  come  to  the  belief  that  the  interference  question 
is  absolutely  unsolvable  except  by  Government  ownership  of  coast  stations.  It 
can  always  be  proved,  apparently,  by  the  scientists,  that  we  should  not  have  any 
interference,  but  it  cannot  be  done.  In  the  operation  there  is  interference  all 
the  time  between  the  ships,  between  ship  and  shore  stations,  and  between  rival 
shore  stations,  and  there  always  will  be  unless  the  Government  takes  over  the 
coastal  stations.  I have  heard  it  stated,  even  recently,  that  there  is  no  interference 
between  the  Navy  and  shore  stations,  and  yet  you  can  go  into  any  locality  at 
any  time  and  see  that  there  is  the  most  serious  interference.  You  have  two  or 
three  stations  in  a restricted  area,  and  one  has  to  wait  until  the  other  gets 
through.  It  would  be  much  more  efficient  if  you  had  just  the  one  station  there 
handling  all  the  work,  and  there  would  not  be  any  argument  about  it  any  time. 


Suppression  of  Commercial  Stations  Would  Not  Solve  the  Problem 

Professor  Kennelly:  So  soon  as  you  have  scrapped  and  suppressed  the 
pozver  stations , the  commercial  stations , you  will  still  be  bothered  in  the  antiquated 
system  in  undisputed  control  of  the  Navy  that  no  longer  has  interference  from 
power  stations — it  will  still  be  bothered  by  this  man  here  and  this  little  amateur 
there.  The  whole  system  will  be  one  of  repression  and  star-chamber  action  and 
confiscation. 

If  you  will  go  to  some  central  radio  station  with  a big  tozver  anywhere 
in  this  country  and  listen  in,  you  can  hear  hundreds  of  people  talking  to  each 
other,  most  of  them  zvithout  any  interference  at  all — only  occasional  interference. 
It  is  so  when  we  are  talking  to  each  other  in  a room,  using  the  same  air.  We  have 
no  quarrel,  one  against  the  other.  We  all  have  difficulties.  The  real  difficulties 
are  capable  of  being  overcome. 

Professor  Marvin:  As  long  as  interference  exists  as  at  present,  a proper 
distribution  of  the  stations  along  the  coast  will  improve  conditions.  In  our 
Weather  Bureau  work  we  experience  the  ill  effects  of  interference  in^f  trans- 
mission of  weather  reports.  There  was  a case  reported  a short  time^ago  of  a 
vessel  trying  to  communicate  its  report  to  a Government  coastal  station,  but 
could  npt  do  so  on  account  of  interference  with  one  of  the  commercial  stations 
operating  at  the  same  time.  The  commercial  station  was  requested  to  desist,  but 
declined  to  do  so.  These  weather  reports  are  made  up  at  a certain  hour  in  the 
morning  and  have  to  be  forwarded  at  once.  If  they  are  received  in  time,  we 
utilize  them,  but  if  they  are  delayed  in  transmission,  our  forecasts  and  warnings 
are  issued  without  the  information  contained  in  those  messages.  And  when  those 
cases  occur  we  do  not  know  what  the  conditions  at  sea  may  be,  and  very  great 
importance  attaches  to  some  of  these  reports.  Naval  vessels  plying  the  coast, 
or  merchant  vessels,  may  know  of  conditions  off  the  coast  of  which  we  have  no 
knowledge,  and  the  report  from  them,  in  conjunction  with  the  reports  from  our 
land  stations,  gives  us  an  idea  of  meteorological  conditions  that  may  enable  us  to 
send  warnings  of  immense  value  to  the  shipping  along  the  coast ; whereas  failure 
of  a report  of  that  kind  to  come  through  means  a serious  loss  to  the  interests. 

Mr.  Davis:  Until  the  establishment  of  a system  of  stations  by  the  United 
Fruit  Company,  there  were  no  adequate  means  of  getting  information  to  the 
Weather  Bureau  in  regard  to  storms  or  approaching  storms  which  cross  these 
waters  at  certain  seasons  of  the  year , I refer  particularly  to  the  hurricanes 
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which  pass  up  through  the  Caribbean  Sea  and  the  Gulf  during  the  late  summer 
months,  and  which  have  proven  so  disastrous  to  shipping  and  to  the  cities  of 
New  Orleans  and  Galveston  and,  in  fact,  to  the  entire  Gulf  coast.  It  is  almost 
entirely  through  the  fruit  company's  system  of  stations  ( and  I think  that  the 
Weather  Bureau  will  bear  me  out  in  this  statemeftt)  that  they  are  enabled  to 
receive  these  observations  in  time  to  issue  warnings  which  have  saved  millions 
of  dollars  in  shipping  in  the  Gulf  and  Caribbean  Sea.  True,  there  is  still  room 
for  improvement  in  this  service,  and  we  are  taking  steps  to  the  end  that  these 
“observer”  messages  on  which  the  Weather  Bureau  bases  their  forecasts  can  be 
dispatched  from  any  point  in  the  Caribbean  Sea  to  New  Orleans,  and  thence  to 
Washington  in  the  shortest  possible  space  of  time  after  they  are  made.  Some  of 
these  messages  are  sent  in  via  the  naval  station  at  Guantanamo,  but  the  great 
majority  come  in  through  stations  of  the  fruit  company's  system. 

The  relative  opportunities  for  naval  men  and  civilian  scientists  becoming 
wireless  experts  is  covered  by  the  remarks  of : 

Commander  Todd:  Ordinarily,  in  my  position,  I would  stay  fully  three 
years  ashore.  My  predecessor  stayed  nearly  four  years,  but  that  was  very  un- 
usual. 

Having  this  matter  in  charge,  I could  stay  longer  by  special  arrangement. 

But  it  would  jeopardize  my  career.  I might  make  myself  a sort  of  a radio 
scientist  and  a very  poor  naval  officer.  I must  go  to  sea  to  learn  my  profession 
and  to  keep  in  the  game,  so  to  speak.  We  are  all  anxious  to  be  known  as  sea- 
going officers,  efficient  on  board  ship  above  all  else. 

Professor  Kennelly : Take  Captain  Bullard.  He  was  in  charge  of  this  naval, 
radio  station  service  up  to  a little  while  ago.  Where  is  he  now ? I understand 
that  the  Navy  Department  has  called  him  away,  and  he  has  forgotten  all  abou ff 
this  wireless  subject  by  now.  And  by  the  time  he  is  through  serving  on  his 
ship,  in  his  line  of  duty , he  will  find  himself  behind  in  the  art.  Are  you  going  to 
put  this  art  into  the  hands  of  officers  who  will  be  taken  from  one  post  to  another 
and  have  all  of  their  efforts  thrown  to  the  winds ? 

Dr.  Austin:  The  claim  is  made  that  if  these  scientists  were  left  to  them- 
selves they  would  solve  this  problem  of  interference ; but  of  course  we  all  know 
it  has  not  been  solved ; and  that  it  is  only  by  regulation  and  control  by  one  central 
body  that  successful  working  can  be  carried  on.  And  a more  complete  control 
would,  in  my  opinion,  give  even  better  conditions  of  working  than  those  which 
we  have  to-day. 

How  Interference  Brought  About  Telephone  Improvements 

Professor  Kennelly:  It  was  in  America  that  all  the  important  improve- 
ments have  come  about  in  the  telephone  as  a direct  result  of  interference.  In  the 
early  days  of  the  telephone  you  could  not  talk  to  your  neighbor  without  hearing 
all  the  neighborhood.  Inventors  came  forward,  all  the  brightest  minds  in  the 
telephonic  art  zvere  stimulated  to  do  something  to  overcome  this  difficulty.  But 
nozv  if  you  are  going  to  introduce  a plan  to  suppress  this  interference  because  it 
has  been  causing  a little  trouble  and  been  preventing  some  one  Government  officer 
from  hearing  another  Government  officer,  of  course,  you  zvill  have  a fool's  para- 
dise for  the  time  being.  But  what  of  the  hereafter? 

Lieutenant  Hooper:  The  radio  art  is  in  its  infancy  now  and  there  are  a few 
big  stations,  but  if  they  are  allowed  to  go  on  increasing  in  number  nobody  will 
be  able  to  work  at  all.  It  is  something  you  can  not  see,  and  therefore  you  do  not 
realize  the  conditions  that  exist.  If  you  saw  two  trains  trying  to  pass  each  other 
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on  the  same  track  you  would  not  permit  it ; it  would  be  stopped  right  away.  This 
is  a similar  condition ; but  you  do  not  see  it  and  therefore  the  seriousness  of  it 
does  not  dawn  on  you. 

Professor  Pupin : Ordinary  telegraphy  and  telephony  by  wires  had  the  same 
experience  in  their  early  history  as  vie  are  having  in  the  wireless  art . They  had 
inductive  disturbances  of  two  different  kinds,  those  produced  in  a wire  by  the 
operation  of  other  wires,  and  inductive  disturbances  produced  by  God . Novi 
although  it  is  possible  to  get  around  the  inductive  disturbances  produced  by  man 
through  legislation,  you  can  not  get  around  those  created  by  God,  by  means  of 
legislation . 

Commander  Todd : We  must  have  flexibility  in  our  range  of  wave-lengths 

in  order  to  get  away  from  the  intentional  interference  of  the  ships  of  the  enemy. 
The  enemy  will  attempt  to  break  up  all  our  communication  by  sending  signals 
on  the  same  wave  lengths  we  use.  Therefore  we  must  have  a wide  range  of  wave 
lengths  from  which  to  choose,  and  methods  for  shifting  from  one  to  another 
every  few  signals,  if  necessary,  and  in  that  way  to  keep  ahead  of  them.  It  is 
understood  that  some  nations  have  elaborate  arrangements  for  interfering,  and 
they  have  arrangements  by  which  they  can,  at  the  same  time  they  are  interfering, 
get  through  their  own  communications.  All  this  has  been  studied.  We  are  doing 
the  same  thing  and  trying  to  do  it  better. 


Government  Ownership  of  No  Avail  in  This  War  Emergency 


Professor  Pupin:  What  legislation  is  going  to  prevent  the  enemy  in  time 
of  war,  from  interfering  with  us ? It  is  told  by  the  English  wireless  operators 
who  took  part  in  the  battle  off  Falkland  Islands,  that  the  Germans,  as  soon  as 
the  battle  started,  went  up  and  down  the  scale  of  their  wireless  sparks  for  the 
purpose  of  making  it  impossible  for  the  English  ships  belonging  to  that  squadron 
to  communicate  with  each  other . How  could  any  act  of  legislation  or  Govern- 
ment ownership  have  prevented  that? 

Commander  Todd:  Unless  Government  ownership  is  accomplished,  the 

time  will  come  when  one  station  will  insist  on  saying  that  it  has  as  much  right 
to  work  as  another  station.  Where  interference  is  greatest,  there  are  ordinarily 
three  interests  involved,  the  Navy  and  two  others.  We  have  a situation  like  that 
in  New  .Orleans,  another  one  on  the  west  coast,  in  San  Francisco,  and  are  soon 
to  have  one  in  Hawaii.  Their  interests  are  involved,  but  without  some  special 
arrangements  the  stations  can  not  work  satisfactorily.  All  three,  or  more,  stations 
could  send  together  and  all  could  receive  together  on  different  wave-lengths.  This 
would  make  them  come  to  terms  with  us.  If  they  insisted  on  working  or  com- 
bined to  divide  up  all  the  time  between  themselves,  the  Government  stations 
could  fall  back  on  this  and  require  them  to  give  the  Government  communications 
half  the  time  and  relieve  the  Government  stations  of  the  necessity  of  “fighting 
for  the  air.”  There  is  no  dignity  in  that. 

Professor  Pupin:  Let  us  have  a committee,  such  as  the  National  Advisory 
Committee  for  Aeronautics  appointed  by  the  Government.  Let  us  have  four 
Army  and  Navy  men,  four  Government  officials  and  four  university  men.  And 
I think  it  would  be  all  right  to  have  some  men  representing  the  operating  com- 
panies. Then  when  it  comes  to  regulating  the  wireless  art  for  the  purpose  of 
avoiding  interference  with  the  operations  of  the  Army  and  Navy,  we  will  have 
one  motive  in  every  member  of  that  committee,  the  motive  of  patriotism,  which 
will  szveep  everything  else  aside.  We  want  to  help  the  Army  and  Navy.  We  do 
not  want  to  interfere  with  them. 

Lieutenant  Hooper:  I went  to  Key  West  and  while  I was  attempting  to 
work  with  one  of  our  ships  from  the  Key  West  naval  radio  station,  one  of  the 
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merchant  ships  passing  close  by  Key  West  started  to  call  the  Marconi  station  at 
Tampa,  Fla.,  which  is  several  hundred  miles  away  from  Key  West,  and  I was 
unable  to  receive  anything  from  the  ship  I was  attempting  to  work  with,  several 
hundred  miles  away,  because  the  ship  close  by  would  insist  on  calling  a station 
some  distance  away  and  trying  to  work  with  it,  knowingly  interfering,  in  spite 
of  the  international  regulations.  The  ship  close  by  should  really  have  given 
her  message  to  me  as  being  the  nearest  coastal  station ; but  the  ships  have  oper- 
ators who  are  loyal  to  the  concerns  for  which  they  work.  For  example,  if  they 
are  working  for  the  Marconi  company,  they  won't  give  their  message  to  the 
nearest  coastal  station  at  all  times,  if  by  any  possibility  they  can  work  with  a 
Marconi  station.  In  this  case  the  passing  ship  should  have  given  her  message 
to  Key  West.  They  were  within  ten  miles  of  Key  West,  but  they  did  not  do 
that,  the  operator  insisting  on  calling  a station  300  miles  away  and  making  so 
much  noise  I could  not  work  with  any  ship,  even  the  one  which  should  have 
logically  worked  with  me.  If  they  had  given  the  message  to  me  at  Key  West, 
they  could  have  done  it  on  low  power  and  it  would  have  made  no  trouble. 

Commercial  Stations  Superior  To  Those  of  the  Navy 

Mr.  Samoff:  I say  without  hesitation  that  if  the  coastal  stations  in  the 
United  States  are  turned  over  to  the  Navy  Department  the  service  rendered  from 
ship  to  shore  will  be  highly  inefficient,  and  there  is  no  doubt  about  that  statement. 
I have  listened  to  the  operations  of  the  Navy  wireless  stations;  I have  heard  them 
work  with  ships  at  sea  and  with  other  stations,  and  at  the  same  time  I have  heard 
the  commercial  operators  working  with  ships  at  sea  and  shore  stations.  The 
comparison  is  about  from  25  to  75  per  cent . in  favor  of  the  commercial  station, 
and  any  good  telegraph  man  who  has  handled  the  traffic  will  bear  me  out  in  that 
statement. 

Commander  Todd:  If  the  high-power  stations  of  the  commercial  companies 
could  work  without  interfering  with  the  Government's  high-power  stations,  in 
all  circumstances,  all  would  be  right.  The  inventors  and  scientists  are  promising 
us  immunity  from  this  interference,  promising  us  more  communication  in  a given 
area.  And  they  are  succeeding  to  some  extent.  The  apparatus  is  very  much 
improved.  But  we  are  still  far  from  getting  so  that  we  can  have  a great  number 
of  communication^.  The  field  is  limited,  and  for  that  reason  they  cannot  work 
many  high-power  stations  without  actual  interference. 

Professor  Pupin:  If  I had  my  own  way  I should  produce  as  many  inter- 
ferences as  I possibly  could,  for  the  purposes  of  development  of  the  art,  so  that 
no  ingenuity  of  man  could  interfere  with  a wireless  operator  when  he  receives. 
Things  are  being  done  to-day  by  well  organized  industrial  research  laboratories 
which  will  undoubtedly  lead  to  wonderful  results  so  far  as  preventing  interfer- 
ences produced  by  the  acts  of  man  are  concerned. 

Captain  Bullard:  What  we  are  concerned  in  primarily,  and  the  basic  prin- 
ciple of  this  bill,  as  I understand,  is  the  prevention  of  interference  with  ships  at 
sea,  so  that  we  can  get  messages  to  ships  at  sea,  where  there  are  no  other  means 
of  communication  with  them. 

Mr.  Davis:  To  facilitate  radio  work  in  general,  to  and  from  ships' at  sea  in 
particular,  no  one  questions  but  that  the  complete  elimination  of  interference 
would  facilitate  it,  but  such  elimination  must  come — as  it  has  been  coming  for  the 
past  10  or  12  years — by  the  development  of  science,  due  to  keen  competition  and 
the  hope  of  large  returns  by  scientists  and  inventors  which  zmrrant  their  spending 
considerable  sums  in  making  experiments,  rather  than  through  control  by  any 
single  administration  or  company. 

Mr.  Clark:  Now,  a point  I wish  to  bring  out  is  that  it  is  not  the  ship  stations 
that  are  interfering.  We  are  not  claiming  that.  It  is  the  shore  stations  that  are 
interfering  with  the  ships  and  with  each  other,  as  well  as  with  the  Navy.  Corn- 
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mander  Todd  will  show  you  a chart  indicating  how  congested  the  wave-length 
situation  is  at  the  present  time  between  600  and  15,000  meters.  All  we  desire  is 
to  bring  the  shore  stations  into  harmony  so  that  they  will  not  intentionally  or 
unintentionally  interfere  with  each  other.  When  this  chart  is  shown  and  the  sug- 
gestion which  is  evident  is  likewise  shown,  I think  the  necessity  for  regulation 
will  be  very  clear. 

Mr.  Sarnoff : When  interference  does  occur,  the  majority  of  it  must  occur 
from  ships,  because  there  are  more  ship  stations  than  there  are  coast  stations v 
The  proposed  bill  does  not  touch  upon  that  question  at  all.  It  does  not  correct 
the  condition  in  regard  to  the  600-meter  wave  length  nor  the  300 -meter  wave 
length,  which  is  insufficient.  If  the  Navy  does  take  over  the  coastal  stations,  it 
will  still  have  to  handle  the  same  volume  of  traffic  that  is  handled  by  the  com- 
mercial companies.  The  time  limit  will  not  be  cut  down,  put  it  will  be  increased 
because  of  inefficient  operation  on  the  part  of  Navy  operators.  Therefore,  how 
will  it  aid  in  solving  the  problem  of  interference f 

Lieutenant  Waesche:  There  are  a number  of  cases  on  record  where  delay 
in  rendering  assistance  to  vessels  in  distress  has  been  caused  by  interference ; in 
other  words,  the  radio  stations  have  not  been  able  to  disseminate  this  information 
quickly.  Coast-guard  cutters,  being  small  vessels,  cannot  use  effectively  a wave- 
length of  1,800  meters,  or  greater,  and  therefore  we  are  more  or  less  bound  by 
the  London  Convention  to  send  all  of  our  official  traffic  to  the  nearest  coastal 
station.  As  a result,  official  business  of  the  Government  has  to  be  carried  on  at 
times  through  commercial  stations.  If  the  Government  controlled  that  commercial 
station,  we  would  not  have  this  interference,  and  would  get  better  results,  due 
to  this  close  co-operation  and  due  to  their  understanding  our  work,  knowing 
exactly  what  to  do  with  the  messages  when  they  got  them,  how  to  handle  distress 
calls,  and  where  our  vessels  are  located,  and  all  that,  which  would  not  be  pos- 
sible with  the  commercial  companies. 

Mr.  Davis:  There  are  two  things  that  make  that  interference — one  is  the 
sending  of  messages  and  the  other  is  the  law  itself  which  requires  you  to  use  a 
certain  wave-length  for  sending  those  messages.  Now  Government  ownership 
is  not  going  to  reduce  the  number  of  messages  sent;  neither  is  it  going  to  change 
the  law.  So  that  I do  not  see  that  we  will  be  any  better  off , as  far  as  interference 
is  concerned , with  Government  ownership  than  we  are  now;  in  fact,  either  under 
the  control  of  any  one  company  or  a Government  department. 

Lieutenant  Hooper  on  the  Advantages  of  Naval  Wireless 

Lieutenant  Hooper:  There  are  a good  many  troubles  because  the  com- 
mercial operators  won’t  recognize  any  one  coastal  station  as  the  controlling  sta- 
tion. The  commercial  operators  think  that  the  commercial  only  ought  to  con- 
trol, and  they' won’t  pay  any  attention  sometimes  to  the  naval  station  when  they 
are  told  to  keep  quiet ; and  the  naval  operator  will  think  that  the  naval  station 
ought  to  control  the  situation  a.nd  won’t  pay  any  attention  to  the  commercial 
station.  When  the  question  of  interference  has  to  be  settled  immediately  on 
account  of  a distress  call,  both  sides  try  to  take  charge  and  refuse  to  give  way 
to  the  other.  That  happens  right  along.  I have  heard  a ship  make  an  S O S,  and 
then  a disgraceful  condition  would  follow  where  several  shore  stations  attempted 
to  communicate  with  the  ship,  and  several  ships  and  the  nearest  naval  station  and 
the  nearest  commercial  station  would  all  try  to  take  control  of  the  situation  and 
nobody  would  obey  orders  from  anywhere.  Now  there  has  got  to  be  one  com- 
pany running  the  whole  business;  it  has  got  to  be  the  Navy  or  some  commercial 
company,  and  then  the  operators  will  respect  the  rules  of  that  one  company.  The 
Navy  is  better  qualified  to  do  it  because  the  Navy  operators  are  disciplined ; they 
understand  that  they  have  to  carry  out  orders ; the  military  service  always  does 
have  more  disciplined  employees. 
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CONTROL  of  a torpedo  by  wireless  from  shore  or  a distant  point  has  been 
the  subject  of  investigation  by  Arthur  E.  Ericson,  of  Manchester,  Mass., 
the  resulting  mechanism  having  as  its  distinguishing  feature  the  use  of  two 
distinct  wave-lengths  in  transmitting  control  signals  and  two  separately  tuned 
receivers  for  operating  the  torpedo's  steering  mechanism. 

In  radiodynamics  the  selectivity  problem  is  the  greatest,  and  the  invention 
illustrated  seeks  to  overcome  operation  of  the  selective  receiver  by  a hostile 


transmitter  setting  up  forced  oscillations.  Under  Mr.  Ericson's  plan  an  enemy 
transmitter  must  be  capable  of  sending  simultaneously  two  waves  of  exactly  the 
same  length  employed  in  controlling  the  torpedo,  otherwise  the  direction  of  the 
torpedo  as  gauged  from  the  shore  control  would  be  little  influenced  by  malicious 
interference.  The  great  improbability  of  hostile  stations  being  able  to  emit  two 
waves  of  exactly  corresponding  length  adds  interest  to  this  device. 

The  receiving  station,  or  torpedo,  is  provided  with  cut-out  devices,  whereby 
the  steering  motor  circuit  is  automatically  broken  whenever  the  rudder  has  been 
operated  into  its  hardover  position,  either  to  port  or  starboard,  so  that  further 
impulses  designed  to  turn  the  rudder  to  the  port  or  starboard  side  will  have  no 
efTect  when  the  rudder  is  already  in  its  extreme  position  to  that  side. 

For  rotating  the  rudder  a reversible  motor  is  provided;  this  is  connected, 
in  one  direction  or  the  other,  to  a source  of  current  by  the  energizing  of  one  or 
the  other  of  its  controlling  relays.  The  rotation  of  this  motor  in  one  direction 
or  the  other  causes  the  rotation  of  a threaded  rod  upon  which  is  mounted  a 
threaded  block  which  travels  back  and  forth  by  the  rotation  of  the 
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Figure  / — Rudder  control  of  torpedo 


rod,  the  block  being  connected  to  the 
rudder  to  rotate  the  latter  in  one  direc- 
tion or  the  other  as  the  block  travels  in 
forward  or  reverse  direction  upon  the 
rod. 

At  both  sending  and  receiving  sta- 
tions, use  is  made  of  synchronously 
rotating  contact  makers,  which  alter- 
nately pass  over  contacts  of  a first  and 
a second  series,  termed  the  “left  con- 
tacts” and  the  “right  contacts”.  A con- 
trolling switch  at  the  sending  station 
has  two  positions,  in  one  of  which  a 
local  circuit  is  completed  to  energize  a 
controlling  relay  when  the  contact  maker  is  in  engagement  with  any  contact  or 
segment  of  the  first  series.  When  the  switch  is  in  the  other  circuit-closing  posi- 
tion, the  relay  is  energized  when  the  contact  maker  engages  any  contact  of  the 
second  series.  Radio  impulses  are  emitted  while  the  controlling  relay  is  ener- 
gized. The  radio  waves  received  on  the  torpedo,  or  other  unit  to  be  controlled, 
cause  the  energizing  of  one  or  another  of  two  relays,  in  accordance  with  the 
position  of  the  controlling  switch  at  the  sending  station.  When  the  controlling 
switch  is  in  its  “left”  position,  impulses  are  sent  out  during  the  times  the  con- 
tact maker  at  the  sending  station  is  in  engagement  with  the  contacts  of  the  left 
series.  During  such  intervals  of  time,  the  corresponding  relay  at  the  receiving 
station  on  the  torpedo  is  energized,  resulting  in  the  energizing  of  a local  circuit, 
which  causes  the  rotation  of  the  rud- 
der in  proper  direction  to  turn  the 
torpedo  to  the  left.  When  the  con- 
trolling switch  at  the  sending  station 
is  in  its  “right”  position,  radio  im- 
pulses are  sent  out  during  the  intervals 
of  time  in  which  the  sending  contact 
maker  engages  the  contacts  of  the  right 
series,  during  which  time  the  other  re- 
lay at  the  receiving  station  is  energized, 
resulting  in  the  closing  of  a local  cir- 
cuit, whereby  the  rudder  is  rotated  in 
the  opposite  direction. 

NOVEL  DESIGN  IN  RECEIVERS 

Selectivity  in  wireless  receiving  ap- 
paratus, in  combination  with  an  im- 
proved method  of  amplifying  signals,  is 
the  contribution  of  Elmer  E.  Bucher  in 
a receiving  method  recently  devised. 

The  usual  method  of  obtaining  reso- 
nance in  a receiver  is  superceded  by 
the  use  of  a metallic  sheet  or  cylinder 
in  electrostatic  relation  with  a tuning 
coil,  to  one  end  of  which  is  connected 
the  vacuum  valve  detector.  By  adjust- 
ment of  the  cylinder  shown  in  the  ac- 
companying diagram,  a point  will  be 
found  on  the  coil  where  resonance  is 

obtained  with  the  distant  transmitter,  Circuit  diagram  cf  receiver 
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or  at  which  the  maximum  potential  is  impressed  upon  the  grid  element  of  the 
valve  shown  at  6 in  the  accompanying  drawing.  This  novel  form  of  circuit  con- 
nection to  the  detector  is  found  to  act  as  an  amplifier  of  signals. 

The  merit  of  the  method  of  varying  the  inductance  of  the  antenna  circuit 
is  its  simplicity,  the  multipoint  switch  and  the  usual  sliding  contact  being  dis- 
pensed with.  In  relation  to  the  latter,  it  is  noted  that  mechanioal  wear  on  the 
wire  is  reduced  to  a minimum  and  breaking  soldered  connections  to  inductance 
changing  switches  eliminated. 

This  system  of  tuning  has  obvious  value  for  portable  apparatus  of  military 
type  which  is  subject  to  shock  and  vibration. 


AND  who  was  Strada?  The  writer  has  tried  to  find  out.  All  he  knows  is 
that  the  great  Scottish  Judge,  Lord  Karnes  (1696-1782),  in  his  “Elements 
of  Criticism,”  wrote  that  “Strada’s  Belgic  History  is  full  of  poetical  images, 
which,  discording  with  the  subject,  are  unpleasant,  and  they  have  a still  worse 
effect,  by  giving  an  air  of  fiction  to  a genuine  history.”  The  rest  of  his  remarks 
upon  the  Belgic  historian  do  not  concern  us  at  this  time. 

From  March  1st,  1711,  to  December  6th,  1712,  the  English  people  were 
daily  instructed  and  amused  by  “The  Spectator,”  which  was  conducted  by 
Joseph  Addison  and  Sir  Richard  Steele.  A copy  of  the  first  edition  of  this 
work  published  in  this  country  lies  before  me  and  in  the  number  for  December 
6th,  1711,  I read  as  follows: 

“Strada,  in  one  of  his  prolusions,  gives  an  account  of  a chimerical  corres- 
pondence between  two  friends  by  the  help  of  a certain  loadstone,  which  had 
such  virtue  in  it,  that  if  it  touched  two  of  several  needles,  when  one  of  the 
needles  so  touched  began  to  move,  the  other,  though  at  never  so  great  a distance, 
moved  at  the  same  time,  and  in  the  same  manner.” 

Then  we  are  told  that  these  two  friends  each  made  dial-plates  exactly  alike, 
having  letters  of  the  alphabet  instead  of  numbers  upon  their  surface,  and  arranged 
the  needles  in  a manner  similar  to  the  hands  of  a clock.  These  needles  were  placed 
on  pivots  so  that  they  could  move  easily  and  point  to  any  letter  desired.  No 
matter  how  many  miles  the  friends  were  separated  they  could  converse  by  simply 
moving  the  needles  to  any  letter  they  wished. 


Marconi — Man  of  Action 


His  Visit  to  This  Country 
Reveals  the  Large  Part  He  Has 
Taken  in  the  World  War 


A BRIEF  explanation  of  the  purpose 
of  the  Italian  Missions’  visit  to  this 
country  was  given  by  Guglielmo  Mar- 
coni, a member  of  that  mission,  soon 
after  his  arrival  in  Washington. 

“The  purpose  of  this  mission  to 
America,  of  which  I happen  to  be  a 
member,  is  primarily  to  pay  the  re- 
spects of  our  country  to  President  Wil- 
son and  to  assure  you  all,  through  him, 
what  a tremendous  confirmation  of  all 
our  faith  of  the  last  two  years  it  is  to 
have  this  nation  of  a hundred  million 
people  come  to  make  common  cause 
with  us.”  said  the  inventor. 

“We  also  intend  to  tell  you  how 
you  can  help  us  in  many  material 
ways  other  than  your  participation 
with  troops  and  fleets.  We  need  your 
coal  and  wheat  and  shipping  now,  but 
beyond  that  we  hope  to  demonstrate 
to  you  that  Italy  will  need  your  enterprise  and  capital  after  the  war  to  do 
what  the  Germans  have  done  heretofore  in  developing  our  industries.  We 
want  America  to  come  to  Italy  to  help  us  solve  our  industrial  problems,  as 
so  many  hundreds  of  thousands  of  our  people  have  been  coming  to  America 
to  help  you  solve  your  problems  by  furnishing  the  labor.  I believe  that  this 
emigration  to  America  will  be  resuiped  as  soon  as  the  war  is  over,  for  even 
then  Italy  will  have  a surplus  population.  But  in  return  for  that  we  need 
your  money  and  your  organizing  and  inventive  ability.  Let  a better  under- 
standing between  the  countries  in  these  matters  be  one  of  the  products  t*j 
grow  out  of  the  war.  Let  the  word  America  in  Italy  stand  for  what  the 
word  Germany  has  stood  for,  in  a business  way,  in  the  past.” 

Referring  to  technical  military,  problems,  Mr.  Marconi  remarked  that 
Italy  had  the  most  difficult  front  in  Europe. 

It  is  540  kilometers  long,  and  much  of  it  extends  over  mountains  10,000  feet 
in  height.  To  maintain  this  and  to  advance  our  lines,  as  the  Italian  armies  have 
been  doing  very  vigorously  s'ince  the  arrival  of  this  mission  in  America, 
4,000,000  men  are  under  arms.  Mr.  Marconi  explained  that  at  the  beginning 
of  our  participation,  which  was  at  a time  when  things  were  not  going  well 
with  the  Allies  (that  is  significant  of  our  motives),  we  were  able  to  send 
enough  men  to  the  frontier  to  force  Austria  to  divert  300.000  men  from  her 
operations  against  the  then  retreating  Russians.  Our  entry  into  the  war 
at  that  particular  moment  made  the  Russian  retreat  less  disastrous  than 


The  degree  of  Doctor  of  Science  was 
recently  conferred  upon  Gwlielmo  Mar- 
coni by  Columbia  University  This  photo- 
graph shows  the  inventor  and  Professor 
Benjamin  Lawrence 
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it  otherwise  would  have  been.  That  has  been,  for  the  most  par:,  the  nature 
of  the  military  service  which  Italy  has  rendered  her  allies.  She  has  kept  en- 
gaged hundreds  of  thousands  of  troops  who  but  for  Italy  would  have  been 
available  for  operations  on  the  west  and  east  fronts. 

It  has  not  been  generally  known  that  Italy  gave  Russia  300,000  rifles, 
millions  of  cartridges  and  thousands  of  motor  lorries  for  her  transport 
service.  Mr.  Marconi’s  personal  participation  in  securing  these  in  time  for 
the  Brusiloff  advance  is  disclosed  in  the  following  letter  which  he  received 
from  the  late  Earl  Kitchener: 


War  Office,  20th  December,  1915. 

Dear  Sir  William  Marconi: 

I am  glad  to  learn  from  your  letter  of  the  6th  inst.  that  you  have  been 
so  successful  in  your  efforts  to  organize  the  manufacture  of  cartridges  for 
the  rifles  which  your  Government  has  lent  to  Russia.  General  Delme-Rad- 
cliffe  has  told  me  how  invaluable  your  influence  and  advice  have  been,  and 
I thank  you  most  heartily  for  the  great  trouble  which  you  have  taken  in  this 
matter.  It  is  of  great  value  to  know  that  I may  rely  on  further  help  from 
you  should  the  occasion  arise,  and  I greatly  appreciate  your  kind  offer. 

I The  question  of  the  shipment  of  the  cartridges  from  America  is  being 
gone  into,  and  arrangements  will  probably  be  made  to  include  them  in  ship- 
ments of  other  Russian  supplies  from  that  country.  Perhaps  it  will  be 


more  convenient  if  we  communicate  di- 
rect with  the  Italian  War  Office  on  this 
point  as  soon  as  we  are  in  a position  to 
make  a definite  proposal. 

With  renewed  thanks  for  all  your 
help,  believe  me,  yours  very  truly, 

(Signed)  KITCHENER. 

The  House  of  Representatives  in 
Washington  gave  an  enthusiastic  re- 
ception to  the  inventor  on  June  2nd ; 
the  members  of  the  commission  were 
likewise  cordially  welcomed,  but  only 
the  Prince  of  Udine  and  Mr.  Marconi 
made  speeches.  Mr.  Marconi  said  in 
part : 

“It  is  my  privilige  to  have  lived  in 
America  for  many  years,  and  I flatter 
myself  that  I know  Americans  very  well. 
I have  learned  to  appreciate  in  America 
two  things  that  I can  express  in  two 
words — justice  and  fair  play.  You  are 
ready  to  back*  anything  that  you  think 
may  be  of  good  to  the  world,  and  you 
are  ready  to  encourage  any  honest  en- 
deavor to  advance  science  or  the  appli- 
cations of  science,  and,  although  you 
are  the  greatest  industrial  nation  in  the 
world,  although  there  is  healthy  compe- 
tition— and  it  is  only  by  that  healthy 
competition  there  can  be  such  progress 
— what  you  do  here  is  always  fair.  I 
can  say  that  with  absolute  conviction 
from  the  bottom  of  my  heart.” 
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France  has  sent  three  technical  experts 
from  her  postal  service  to  confer  with  the 
United  States  authorities  on  wireless  and 
zoire  interference  in  war  tune.  Seated  at 
the  table  is  Lieutenant  Colonel  J.  B.  Pomey , 
chief  engineer  of  the  Post  Office  Depart- 
ment; on  the  left  is  Lieutenant  L.  Routhil- 
lon,  engineer,  zvireless  service ; on  the 
right  is  Captaitl  G.  Valensi.  engineer,  re- 
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Four  days  later  the  father  of  wireless  attended  the  commencement  ex 
erciscs  at  Columbia  University,  in  New  York.  The  inventor  was  among  the 
candidates  for  honorary  degrees.  In  presenting  Marconi  Dr.  Butler  said: 
“Guglielmo  Marconi — Plenipotentiary  of  the  Italian  Government  in  deli-? 
cate  and  important  negotiations  relative  to  the  war  in  which  our  countries 
are  jointly  engaged  on  behalf  of  free  institutions ; to  whom  has  been  granted 
the  almost  superhuman  power  to  give  wings  to  words  that  thev  may  fly  to 
the  uttermost  parts  of  the  earth  bearing  messages  from  and  to  the  heart  of 
man,  and  whose  name  has  already  become  a common  noun,  I gladly  admit 
you  to  the  degree  of  Doctor  of  Science  in  this  university.” 

Mr.  Marconi  already  possesses  degrees  from  Oxford,  Glasgow,  Aber- 
deen, Liverpool  and  Pennsylvania,  and  besides  being  a senator  and  com- 
missioned officer  in  the  army  and  navy  of  Italy,  has  had  bestowed  upon  him 
by  the  King  of  England  the  Honorary  Knighthood  of  the  Grand  Cross  of 
the  Victorian  Order. 


Opportunity  for  Special  Service ! 

THE  Signal  Enlisted  Reserve  Corps  of  the  United  States  Army  needs 
several  thousand  trained  electrical  men,  particularly  those  experienced  in 
radio  work,  including  operators,  construction  men,  maintenance  men  and  elec- 
tricians, and  presents  an  exceptional  chance  for  service.  Ten  Field  Battalions 
are  now  being  organized  in  the  Eastern  Department  of  the  United  States 
Army  and  it  is  expected  that  they  will  be  mobilized  in  the  near  future. 

The  Signal  Enlisted  Reserve  Corps,  which  will  be  a part  of  the  new 
National  Army,  comprises  both  Field  and  Telegraph  Battalions,  the  former 
serving  with  the  various  divisional  headquarters  in  the  field  and  the  latter 
maintaining  communication  with  interior  bases. 

The  “Nerves  of  the  Army”  is  a name  aptly  applied  to  this  very  necessary 
branch  of  the  military  service,  with  its  lines  of  communication  between  the 
Commanding  General  of  the  Division  and  his  cavalry,  artillery  and  infantry 
brigades,  as  well  as  with  regimental  and  battalion  headquarters.  In  their 
electrical  work  the  Signal  Corps  Field  battalions  maintain  telegraph,  tele- 
phone and  radio  communication,  while  in  visual  signaling  they  use  wig-wag 
and  semaphore  flags  and  heliograph,  in  the  day  time;  and  at  night  flashlight 
and  lantern. 

In  signaling  parties,  three  or  four  men  are  often  employed  and  there  are, 
therefore,  a large  proportion  of  non-commissioned  grades,  such  as  Sergeants 
and  Corporals.  Competent  men  have  excellent  chances  for  promotion. 

The  Enlisted  Reserve  Corps  is  composed  of  men  from  18  to  45  years  of 
age,  and  is  subject  to  only  15  days*  annual  service  in  peace,  while  in  war 
time  it  may  be  called  at  the  discretion  of  the  President.  Pay  corresponds 
to  the  Regular  Army,  and  uniforms  are  furnished  as  well  as  transportation 
to  place  of  mobilization. 

Enlistment  for  this  exceptionally  attractive  arm  of  the  service  may  be 
made  by  applying  to  the  Signal  Officers  of  the  various  Departments  of  the 
United  States  Army,  as  follows: 

Eastern  Department,  Army  Building,  39  Whitehall  St.,  New  York,  N.  Y. 
Central  Department,  Federal  Building,  Chicago,  111. 

Northeastern  Department,  Nottingham  Chambers,  Boston,  Mass. 
Southeastern  Department,  People’s  Bank  Building,  Charleston,  S.  C. 
Southern  Department,  Ft.  Sam  Houston,  San  Antonio,  Tex. 

Western  Department,  San  Francisco,  Cal. 
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Signal  Officers’  Training  Course 

A Wartime  Instruction  Series  for  Advanced 
Amateurs  Preparing  for  U.  S.  Army  Service 

SECOND  ARTICLE 

By  MAJOR  J.  ANDREW  WHITE 

Chief  Signal  Officer,  Junior  American  Guard 
( Copyright , 1917,  Wireless  Press,  Inc.) 


THE  past  few  weeks  have  seen  the  realization  of  many  developments  fore- 
shadowed by  predictions  which  have  appeared  in  these  pages.  The  de- 
mand for  signalmen  is  increasing  daily  and,  should  the  plans  for  the  dominion 
of  the  air  by  airplanes  be  passed  by  Congress,  the  opportunities  for  radio  men 
in  the  Signal  Corps  of  the  Army  will  surpass  anything  hitherto  offered  in  the 
technical  branches  of  the  service. 

Those  among  the  readers  of  this  magazine  who  are  not  of  military  age 
are  face  to  face  with  the  advisability  of  engaging  in  courses  of  intensive  military 
study.  The  day  of  universal  liability  to  service  is  at  hand  and  military  training 
is  assured  as  a national  obligation  for  future  generations.  The  obvious  advan- 
tage of  securing  admission  to  the  signal  service  is  disclosed  not  only  in  the 
higher  rates  of  pay  but  in  the  unusual  opportunities  for  promotion  and  recogni- 
tion of  technical  skill. 

The  aviation  section  of  the  Army  is  a branch  of  the  Signal  Corps.  At  present 
its  proportions  are  decidedly  limited,  but  the  probable  extent  of  its  future  ex- 
pansion is  revealed  in  the  following  interview  with  Brigadier  General  George 
O.  Squier,  Chief  Signal  Officer  of  the  Army  and  vice-president  of  the  National 
Amateur  Wireless  Association.  He  had  been  quoted  as  being  in  favor  of  regi- 
ments and  brigades  of  “winged  cavalry”  to  put  the  “Yankee  punch”  into  the 
war.  Commenting  on  the  $6(X),0(X),000  airplane  building  programme  that  is 
to  be  laid  before  Congress  by  the  Council  of  National  Defence,  Gen.  Squier  said: 
“By  the  ‘Yankee  punch’  I mean  a characteristically  American  way  of  work- 
ing  to  get  big  results.  We  have  a reputation  of  looking  at  old  things  from  a 
new  angle,  and  there  is  no  reason  why  the  American  Army,  when  it  takes  the 
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field,  should  not  live  up  to  what  they  stand  for.  The  field  of  glory  for  us  will 
be  in  the  air,  sending  our  myriads  of  airplanes  over  the  German  lines  to  teach 
Germany  that  we  have  come  to  win. 

“Airplanes  are  the  logical  fighting  machines  for  Americans,  because  we  are 
an  imaginative  people,  and  when  our  imagination  strikes  fire  nothing  can  stop 
us.  We  are  impatient  of  plodding  methods,  a nation  of  individualists.  We  are 
willing  to  send  our  hundreds  of  thousands  to  the  front  if  needs  be  to  dig  holes 
and  burrow  in  the  soil  for  interminable  months,  but  we  don't  get  enthusiastic 
over  the  idea.  We  want  something  that  appeals  to  our  knack  for  inventing 
things,  for  getting  over  obstacles  in  an  original  way.  And  the  air  way  is  our 
way. 

“It  might  be  of  interest  to  point  out  that  all  of  the  picturesque  features  in 
the  matter  of  invention  and  innovations  of  a startlingly  modern  nature  have 
been,  up  to  now,  advertised  exclusively  by  the  German  side  of  the  European 
argument.  The  talk  of  coming  Zeppelin  raids,  of  artillery  ponderously  mag- 
nificent, of  schools  of  U-boats  was  spread  through  Germany.  Every  housewife, 
every  butcher  boy  in  Germany  impatiently  awaited  the  results  of  the  Kaiser’s 
sensational  inventions.  And  when  Count  Zeppelin’s  monsters  went  after  Eng- 
land with  bombs  while  ‘Big  Berthas’  began  dropping  unbelievable  gigantic  shells 
into  Belgium,  it  was  a signal  for  the  German  spirit  to  go  wild  with  patriotism. 

“I  haven’t  the  slightest  doubt  of  the  Yankee’s  nerve  and  ability  to  endure 
any  hardship  as  well  as — perhaps  better  than — the  citizens  of  any  other  country. 
But  what  I am  considering  is  how  to  give  American  qualities  to  our  brothers  in 
arms  at  their  maximum  efficiency. 

“The  answer  gained  is  airplanes  and  yet  more  airplanes.  Every  young 
American  worthy  of  a name  would  be  keen  to  join  our  flying  army.  The  game 
ideally  suits  our  national  temperament.  With  the  wealth  we  can  devote  and  our 
unqualified  facilities  for  manufacturing  there  is  no  reason  in  the  world  why  we 
should  not  be  able  to  produce  in  a comparatively  short  space  of  time  an  over- 
whelming aerial  fleet. 

“An  army  in  the  air,  regiments  and  brigades  of  winged  cavalry,  mounted  on 
gas  driven  flying  horses,  could  blind  the  eyes  of  Germany  until  her  gunners,  ab- 
solutely deprived  of  range  finders,  would  be  put  out  of  business  by  the  Allied 
artillery. 

“The  modern  type  of  land  war  is  dependent  upon  two  things  above  all  others : 
aviation  and  artillery.  They  are  co-operating  elements  in  a fighting  army,  and 
against  an  enemy  a flying  machine  is  a terror  and  a menace  to  big  guns.  That 
airplanes  are  positively  essential  for  directing  artillery  fire  is  an  axiom  among 
military  men  who  have  seen  action  in  the  sort  of  battles  being  fought  on  the 
Western  front. 

“The  magnificently  obvious  thing,  then,  is  to  knock  out  Germany’s  eyes  by 
a thrust  through  the  air.  But  my  idea  would  be  something  vastly  larger  than 
a thrust.  An  inundation  of  airplanes  would  better  express  the  idea  in  its  magni- 
tude. Sweep  the  Germans  from  the  sky,  blind  the  Prussian  cannons  and  the  time 
would  be  ripe  to  release  an  enormous  flock  of  flying  fighters  to  raid  and  destroy 
military  camps,  ammunition  depots,  military  establishments  of  all  kinds.  The 
idea  is  so  vast  that  it  would  read  like  the  dream  of  an  old-fashioned  fiction 
writer.  No  young  boy  could  be  concerned  in  a story  of  adventure  more  wonder- 
ful than  this  ‘Yankee  punch’  should  furnish  to  actual  experience.  And  the  Prus- 
sians have  never  dreamed  of  an  expedition  so  mighty  or  so  sensational.  Our 
air  programme  should  have  the  effect  of  working  both  ways — crushing  the  nerve 
out  of  Germany  and  inspiring  our  folks  at  home  with  renewed  enthusiasm  for 
the  war. 

“We  have  seen  Germany  time  and  again  take  100,000  or  200,000  back  or 
forth  for  the  gain  or  loss  of  a little  ground.  Then  there  is  more  digging  in, 
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more  building  ofr-shelters,  more  living  in  the  mud  and  dust,  burrowing  like  moles. 
Our  young  men  cannot  go  wild  over  warfare  in  the  trenches,  however  splendidly 
they  will  do  their  duty.  But  put  the  war  into  the  air — and  watch  us  fight !” 

This  message  of  inspiration  should  be  the  signal  for  every  reader  of  the 


A demonstration  of  preparedness  in  X-ezv  York;  iSuo  members  of  tiie  Junior  American 

Guard  on  parade 


Wireless  A(;e  to  prepare.  Wireless  operators  by  the  hundred  are  needed  for 
the  air  program,  young  men  in  the  best  of  physical  condition  and  trained  as 
military  observers.  More  wireless  operators  and  engineers  will  be  needed  at  the 
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field  stations  for  receiving,  in  fact,  as  has  been  said  before  in  these  columns, 
every  available  amateur  in  the  country  can  be  used  in  Uncle  Sam's  fighting  forces. 

The  process  of  training  a civilian  for  military  duty  is  more  than  a per- 
functory one,  however.  Young  men  subject  to  the  draft  know  that  they  will 
attend  encampments  for  this  purpose  and  remain  there  for  months  of  arduous 
work  before  seeing  service.  It  is  well  for  the  younger  men  to  realize  also  that 
in  this  war,  or  one  which  may  follow,  their  turn  will  eventually  come.  This  is 
the  time  to  prepare.  The  summer  vacation  season  is  here  and  the  woods  and 
fields  call.  The  time  formerly  spent  in  enjoyable  loafing  or  sportsmanship  pur- 
suits should  be  profitably  devoted  to  mastering  the  rudiments  of  military  training. 

Probably  the  most  effective  and  quickest  way  of  accomplishing  this  is 
through  placing  local  radio  clubs  on  a military  footing,  or  gathering  together 
the  amateurs  of  a neighborhood  and  organizing  as  a cadet  signal  corps  com- 
pany. Through  the  arrangements  made  by  the  National  Amateur  Wireless  Asso- 
ciation with  the  Junior  American  Guard  the  facilities  of  this  organization  are 
made  available  for  all  wireless  men. 

It  is  necessary  only  to  secure  the  services  of  an  ex-army  man  or  National 
Guardsman  of  experience  to  take  military  command  for  purposes  of  instruc- 
tion. A man  of  this  type  can  usually  be  found  in  any  community,  failing  which 


The  type  of  men  who  are  preparing  young  Americans  for  military  service  in  the  future 
is  illustrated  in  this  view  of  the  officers  of  the  1st  Brigade,  N.  V., 

Junior  American  Guard 


attendance  at  summer  cadet  posts  such  as  that  of  the  Junior  American  Guard 
at  Stony  Point,  N.  Y.,  can  be  arranged  for.  Uniforms  are  necessary;  the  in- 
terest is  best  sustained  and  the  purpose  of  military  drill  made  clearer  when  all 
persons  in  the  ranks  present  the  same  appearance.  The  cost  is  small;  an  ex- 
cellent grade  of  khaki  uniform,  consisting  of  coat,  breeches,  cap  and  leggings 
may  be  secured  from  Junior  American  Guard  headquarters,  52  Beaver  Street, 
New  York,  for  $3.85  or  $4.00  delivered  out  of  town.  Instruction  may  then 
be  immediately  begun. 

Recruits  in  the  Signal  Corps  of  the  Army  receive  their  first  instruction  as 
infantry,  the  purpose  being  to  accustom  men  to  act  as  one  and  obey  commands 
without  question.  The  initial  step  in  the  instruction  is  known  as  the  School  of 
the  Soldier.  This  is  very  elementary  instruction,  but  important  because  it  teaches 
the  recruit  the  courtesies  of  the  service  and  how  to  stand,  face  and  march  when 
in  ranks. 

The  extracts  which  follow  are  from  the  writer's  “Military  Signal  Corps 
Manual,"  in  which  volume  the  instruction  of  individuals,  squads,  sections,  com- 
panies and  battalions  is  given  in  detail. 

GENERAL  PRINCIPLES  AND  OBJECT  OF  INSTRUCTION 

The  certain  transmission  of  information  and  orders  from  commanding  officers  to  their 
subordinates  and  information  from  subordinates  to  commanding  officers,  regardless  of  con- 
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ditions  or  terrain  (the  country  in  which  the  military  unit  is  operating),  is  the  ultimate 
object  of  all  training. 

The  instruction  is  designed  to  develop  resourcefulness,  initiative,  and  self-reliance  for 
the  Signal  Corps  men  of  all  grades.  The  regulations  prescribe  the  method  of  training  in 
the  ordinary  duties  of  field  companies  and  battalions  of  the  Signal  Corps,  and  all  members 
must  be  so  thoroughly  drilled  in  these  duties  that  in  the  excitement  of  action  they  may  bo 
performed  readily,  naturally,  and  as  a matter  of  second  nature. 

Since  varied  conditions  arise  in  handling  signal  corps  troops,  no  hard  and  fast  rules  can 
be  laid  down  to  cover  all  conditions;  much  is  left  to  the  energy  and  ingenuity  of  the  officers 
and  noncommissioned  officers. 

Instruction  must  therefore  be  conducted  with  a view,  first,  to  drilling  the  personnel 
thoroughly  in  their  habitual  duties;  and  second,  to  afford  officers  and  men  practical  exper- 
ience in  dealing  with  the  situations  and  difficulties  which  arise  in  campaign. 

A progressive  order  is  to  be  followed  in  all  instruction,  commencing  with  theoretical 
instruction  in  the  smallest  upit  and  proceeding  to  the  larger  one,  culminating  in  field 
maneuvers. 

Thorough  training  of  the  individual  soldier  is  the  basis  of  efficiency.  Precision  and 
attention  to  detail  are  required  in  this  instruction,  for  from  it  the  soldier  must  acquire  that 
habit  of  implicit  obedience  to  orders,  and  of  accurate  performance  of  his  individual  duties, 
which  is  the  indispensable  requisite  for  efficiency  in  combined  'raining.  Drills  should  be 
frequent,  but  short. 

Recruits  are  assembled  in  small  squads  for  the  beginning  of  their  instruction.  As  the 
instruction  progresses  it  may  be  consistently  carried  on  by  sections,  platoons,  or  by  the 
entire  company.  This  principle  also  applies  to  technical  training,  particularly  to  visual 
signaling,  telegraphy  and  telephony.  Grouping  according  10  progress  and  efficiency  should 
be  strictly  carried  out;  those  who  lack  aptitude  and  quickness  should  be  placed  under 
experience  instructors. 

The  training  of  the  recruit  includes  instruction  in  the  duties  of  sentinels,  the  care  of 
equipment,  packing  of  field  kits,  tent  pitching,  pistol  practice  and  the  customs  and  courtesies 
of  the  service,  in  addition  to  his  training  as  a signalman. 

The  instructor  of  each  unit  is  its  immediate  chief,  and  should  be  given  all  due  latitude 
in  conducting  the  instruction,  and  be  held  to  strict  accountability  for  results  attained.  The 
habit  of  self-reliance  and  a feeling  of  responsibility  for  the  instruction  of  their  respective 
units,  as  well  as  the  proper  feeling  of  pride  in  these,  may  thus  be  developed  among  *he  sub- 
ordinate commanders. 

The  instructor  always  maintains  a military  bearing  and  by  a quiet,  firm  demeanor,  sets  a 
proper  example  to  the  men.  Faults  should  be  corrected  without  nagging. 

The  drill  regulations  are  furnished  as  the  guide.  In  the  interpretation  of  the  regula- 
tions, the  spirit  must  be  sought.  Quibbling  over  the  minutiae  of  form  is  indicative  of  fail- 
ure to  grasp  the  spirit.  Drills  and  ceremonies  are  disciplinary  exercises  designed  to  teach 
precisive  soldierly  movements,  and  to  inculcate  that  prompt  subconscious  obedience  which  is 
essential  to  proper  military  control.  To  this  end,  smartness  and  precision  should  be  exacted 
in  the  execution  of  every  detail. 

GENERAL  RULES 

Movements  that  may  be  executed  toward  either  flank,  are  explained  as  toward  but  one 
flank,  it  being  necessary  merely  to  substitute  left  for  right , or  the  reverse,  to  have  the  ex- 
planation of  the  corresponding  movement  toward  the  other  flank. 

Any  movement  may  be  executed  either  from  the  halt,  or  when  marching,  unless  other- 
wise prescribed. 

All  movements  on  foot  not  especially  excepted  may  be  executed  in  double  time.  If  the 
- ovement  be  from  the  halt,  or  when  marching  in  quick  time,  the  command  double  time  pre- 
cedes the  command  march;  if  marching  in  double  time,  the  command  double  time  is  omit- 
ted. * 

To  hasten  the  execution  of  a movement  begun  in  quick  time,  the  command : 

1.  Double  time.  2.  MARCH  is  given.  The  leading  or  base  unit  continues  to  march  at 
quick  time,  or  remains  at  halt  if  already  halted;  the  other  units  complete  the  execution  of 
the  movements  at  double  time  and  then  conform  to  the  gait  of  the  leading  or  base  unit. 

If,  in  forming  elements  abreast  of  each  other,  the  command: 

1.  Company  (platoon,  etc.).  2.  HALT  be  given  during  the  movements,  only  those  ele- 
ments halt  which  have  reached  their  new  position ; the  others  continue  the  march  and  halt 
on  reaching  their  positions. 

For  the  purpose  of  correcting  errors  while  marching,  the  instructor  may  command 

1.  In  place.  2.  HALT,  when  all  halt  and  stand  fast.  To  resume  the  movement  the  com- 
mands : 

1.  Resume.  2.  MARCH,  are  given. 

To  revoke  a preparatory  command,  or  being  at  a halt,  to  begin  anew  a movement  im- 
properly begun,  the  instructor  commands : “as  you  were,”  at  which  the  movement  ceases 
and  the  former  position  is  resumed. 
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Th,e  first  essentials  of  military  drill,  as  given  to  the  recruit  before  he  is  al- 
lowed in  the  ranks  are  outlined  in  the  following. 

This  instruction  has  for  its  object  the  training  of  the  individual  recruit,  and  afterwards 
the  squad.  It  must  be  given  with  the  greatest  attention  to  detail. 

The  instructor  explains  briefly  each  movement,  first  executing  it  himself,  if  practicable. 
He  requires  the  recruits  to  take  the  positions  unassisted  and  does  not  touch  them  for  the 
purpose  of  correcting  faults,  except  when  they  are  unable  to  correct  themselves.  He  avoids 
keeping  them  too  long  at  the  same  movement,  although  each  should  be  understood  before 
passing  to  another;  by  degrees  the  desired  precision  and  uniformity  is  exacted. 

In  the  instruction  of  the  recruit,  frequent  short  rests  are  given  in  order  that  the  men 
may  not  be  unduly  fatigued. 

The  instructor  takes  advantage  of  these  rests  to  instruct  the  recruits  in  the  customs  and 
courtesies  of  the  service,  the  duties  of  the  orderlies,  the  proper  manner  of  receiving  messages 
from  and  delivering  them  to  officers,  etc.,  so  that  when  the  recruit  finally  leports  for  duty 
he  will  not  only  know  his  prescribed  drill  thoroughly,  but  will  know  how  to  conduct  himself 
as  a trained  soldier. 

For  the  individual  instruction,  a few  recruits,  usually  not  exceeding  four,  are  placed  in 
single  rank,  about  4 inches  apart. 

POSITION  OF  THE  SOLDIER,  OR  ATTENTION 

Heels  on  the  same  line  and  as  near  each  other  as  the  conformation  of  the  man  permits. 

Feet  turned  out  equally  and  forming  an  angle  of  about  45  degrees. 

Knees  straight  without  stiffness. 

Hips  level  and  drawn  back  slightly;  body  erect  and  resting  equally  on  hips;  chest  lifted 
and  arched;  shoulders  square  and  falling  equally. 

Arms  and  hands  hanging  naturally,  thumb  along  the  seam  of  the  trousers. 

Head  erect  and  squarely  to  the  front,  chin  drawn  in  so  that  the  axis  of  the  head  and 
neck  is  vertical;  eyes  straight  to  the  front. 

Weight  of  the  body  resting  equally  upon  the  heels  and  balls  of  the  feet. 

TO  ASSEMBLE 

To  teach  recruits  to  assemble,  the  instructor  first  places  them  in  a single  rank  arranged 
according  to  height,  the  tallest  man  on  the  right;  intervals  of  4 inches  are  maintained  be- 
tween men,  as  nearly  as  practicable.  The  objects  of  the  interval,  it  is  explained,  are  to  give 
freedom  *of  movement  in  marching.  Recruits  are  directed  to  open  out  the  right  elbow 
slightly  until  the  left  elbow  of  the  man  on  the  right  is  lightly  touched,  the  elbow  ds  then 
withdrawn.  This  is  repeated  several  times  and  the  recruits  are  then  instructed  to  fall  out 
and  the  man  on  the  right  being  placed  in  position,  they  are  instructed  that  at  the  command 
fall  m they  successively  and  quickly  take  tneir  places  in  rank  as  before. 

THE  RESTS 

Being  at  a halt,  the  commands  are  FALL  OUT;  REST;  AT  EASE;  and,  1.  Parade. 
2.  REST. 

At  the  command  fall  out,  the  men  may  leave  the  ranks,  but  are  required  to  remain  in  the 
immediate  vicinity.  They  resume  their  former  places,  at  attention,  at  the  command  FALL  IN. 

At  the  command  rest , each  man  keeps  one  foot  in  place,  but  is  not  required  to  preserve 
silence  or  immobility. 

At  the  command  at  ease , each  man  keeps  one  foot  in  place  and  is  required,  to  preserve 
silence  or  immobility. 

1.  Parade.  2.  REST.  Carry  the  right  foot  6 inches  to  the  rear,  left  knee  slightly 
bent;  clasp  the  hands,  without  constraint,  in  front  of  the  center  of  the  body,  fingers  joined, 
left  hand  uppermost,  left  thumb  clasped  by  the  thumb  and  forefinger  of  the  right  hand; 
preserve  silence  and  steadiness  of  position. 

To  rdsume  the  attention:  1.  Squad.  2.  ATTENTION. 

The  men  take  the  position  of  the  soldier. 

EYES  RIGHT  OR  LEFT 

1.  Eyes.  2.  RIGHT  (left).  3.  FRONT. 

At  die  command  right,  turn  the  head  to  the  right  oblique,  eyes  fixed  on  the  line  of 
eyes  of  the  men  in,  or  supposed  to  be  in,  the  same  rank.  At  the  command  front,  turn  the 
head  and  eyes  to  the  front 
FACINGS 

To  the  flanks.  1.  Right  (left).  2.  FACE. 

Raise  slightly  the  left  heel  and  right  toe ; face  to  the  right,  turning  on  the  right  heel, 
assisted  by  a slight  pressure  on  the  ball  of  the  left  foot;  place  the  left  foot  by  the  side  of 
the  right.  Left  face  is  executed  on  the  left  heel  in  the  corresponding  manner. 

Right  (left)  half  face  is  executed  similarly,  facing  45  degrees. 

“To  face  in  marching”  and  advance,  turn  on  the  ball  of  either  foot,  step  off  with  the 
other  foot  in  the  new  line  of  direction ; to  face  in  marching  without  gaining  ground  in  the 
new  direction,  turn  on  the  ball  of  either  foot  and  mark  time. 

To  the  rear.  1.  About.  2.  FACE. 

Carry  the  toe  of  the  right  foot  about  half  foot-length  to  the  rear  and  slightly  to  the  left 
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of  the  left  heel,  without  changing  the  position  of  the  left  foot;  face  to  the  rear,  turning 
to  the  right  on  the  left  heel  and  right  on  the  left  heel  and  right  toe;  place  the  right  heel  by 
ihe  side  of  the  left. 

SALUTE  WITH  THE  HAND 

1.  Hand.  2.  SALUTE 

Raise  the  right  hand  smartly  until  the  tip  of  the  forefinger  touches  the  lower  part  of  the 
headdress  (if  uncovered,  the  forehead)  above  the  right  eye,  thumb  and  fingers  extended 
and  joined,  palm  to  the  left,  forearm  inclined  at  about  45  degrees,  hand  and  wrist  straight; 
at  the  same  time  look  toward  the  person  saluted.  (Two)  Drop  the  arm  smartly  by  the  side. 
STEPS  AND  MARCHING 

With  the  exception  of  right  step,  all  steps  in  marching  executed  from  a halt  begin  with 
the  left  foot. 

The  length  of  the  full  step  in  quick  time  is  30  inches,  measured  from  heel  to  heel  and 
the  cadence  is  at  the  rate  of  120  steps  per  minute. 

The  length  of  the  full  step  in  double  time  is  36  inches;  the  cadence  is  at  the  rate  of  180 
steps  per  minute. 

The  instructor,  when  necessary,  indicates  the  cadence  of  the  _step  by  calling  1,  2,  3,  4, 
or  left,  right,  the  instant  the  left  and  right  foot,  respectively,  should  be  planted. 


Companies  of  the  Washington  Heights  Battalion , Junior  American  Guard , drilling  as 
infantry ; an  illustration  of  the  position  “ attention ” 


The  arms  hang  naturally,  the  hands  moving  about  six  inches  to  the  front  and  three 
inches  to  the  rear  of  the  seam  of  the  trousers. 

All  steps  in  marching  and  movements  involving  march  are  executed  in  quick  time  un- 
less the  squad  be  marching  in  double  time,  or  double  time  be  added  to  the  command;  m the 
latter  case  double  time  is  added  to  the  preparatory  command.  Examples : 1.  Squad  right, 
double  time.  2.  MARCH. 

QUICK  TIME 

Being  at  a halt,  to  march  forward  in  quick  time:  1.  Forward.  2.  MARCH. 

At  the  command  forward,  shift  the  weight  of  the  body  to  the  right  leg,  left  knee 
straight. 

At  the  command  march , move  the  left  foot  smartly  straight  forward  30  inches  from 
the  right,  sole  near  the  ground,  and  planted  without  shock;  next,  in  like  manner,  advance 
the  right  foot  and  plant  it  as  described;  continue  the  march.  The  arms  swing  naturally. 

Being  at  a halt,  or  in  march  in  quick  time,  to  march  in  double  tame:  I.  Double  time. 

2.  MARCH. 

If  at  a halt,  at  the  first  command  shift  the  weight  of  the  body  to  the  ilight  leg.  At  the 


e 


July,  1917 


MILITARY  PREPAREDNESS 


727 


command  march , raise  the  forearms,  fingers  closed,  to  a horizontal  position  along  the  waist 
line,  take  up  an  easy  run  with  a step  and  cadence  of  double  time,  allowing  a natural  swing- 
ing motion  to  the  arms. 

If  marching  in  quick  time,  at  the  command  march , given  as  either  foot  strikes  the 
ground,  take  one  step  in  quick  time,  and  then  step  off  in  double  time. 

To  resume  the  quick  time:  1.  Quick  time.  2.  MARCH. 

At  the  command  march,  given  as  either  foot  strikes  the  ground,  advance  and  plant  the 
other  foot  in  double  time;  resume  the  quick  time,  dropping  the  hands  by  the  sides. 

TO  MARK  TIME: 

Being  in  march:  1.  Mark  time.  2.  MARCH.  At  the  command  march  given  as  either 
foot  strikes  the  ground,  advance  and  plant  the  other  foot : bring  up  the  foot  in  rear  and  con- 
tinue the  cadence  by  alternating  raising  each  foot  about  two  inches  and  planting  it  on  a line 
with  the  other. 

Being  at  a halt,  the  command  march,  raise  and  plant  the  feet  as  described  above. 

THE  HALF  STEP 

1.  Half  step.  2.  MARCH. 

Take  steps  of  15  inches  in  quick  time,  18  inches  in  double  time. 

Forward,  half  step , halt,  and  mark  time,  may  be  executed  one  from  the  other  in  quick 
or  double  time. 

To  resume  the  full  step  from  half  step,  or  mark  time:  1.  Forward.  2.  MARCH. 

SIDE  STEP 

Being  at  a halt  or  mark  time:  1.  Right  (left  step).  2.  MARCH. 

Carry  and  plant  the  right  foot  15  inches  to  the  right;  bring  the  left  foot  beside  it  and 
continue  the  movement  in  the  cadence  of  quick  time. 

The  side  step  is  used  for  short  distances  only  and  »s  not  executed  in  double  time. 

BACK  STEP 

Being  at  a halt  or  mark  time:  1.  Backward.  2.  MARCH 

Take  steps  of  15  inches  straight  to  the  rear. 

The  Iback  step  is  used  for  short  distances  only  and  is  not  executed  in  double  time. 

TO  HALT 

* To  arrest  the  march  in  quick  or  double  time:  1.  Squad.  2.  HALT. 

At  the  command  halt,  given  as  either  foot  strikes  tl)c  ground,  plant  the  other  foot  as  in 
marching;  raise  and  place  the  first  foot  by  the  side  of  the  other.  If  in  double  time,  drop  the 
hands  by  the  sides. 

TO  MARCH  BY  THE  FLANK 

Being  in  march:  1.  By  the  right  (left)  flank.  2.  MARCH. 

At  the  command  march,  given  as  the  right  foot  strikes  the  ground,  advance  and  plant 
the  left  foot,  then  face  to  the  right  in  marching  and  step  off  in  the  new  direction  with  the 
right  foot. 

TO  MARCH  TO  THE  REAR 

Being  in  march : 1.  To  the  rear.  2.  MARCH. 

The  command  march,  given  as  the  right  foot  strikes  the  ground,  advance  and  plant  the 
left  foot;  turn  to  the  right  about  on  the  balls  of  both  feet  and  immediately  step  off  with  the 
left  foot. 

In  marching  in  double  time,  turn  to  the  right  about,  taking  four  steps  in  place,  keeping 
the  cadence,  and  then  step  off  with  the  left  foot. 

COVERING  AND  MARCHING  ON  POINTS 

The  instructor  indicates  two  points  and  requires  recruits,  in  succession,  to  place 
themselves  upon  the  prolongation  of  a straight  line  through  these  points  and  then  to  march 
upon  them  both  in  quick  and  double  time. 

It  is  demonstrated  to  the.  recruits  that  they  cannot  march  in  a straight  line  without 
selecting  two  points  in  the  desired  direction  and  keeping  them  covered  while  advancing. 

A distant  and  conspicuous  landmark  is  next  selected  as  the  point  of  direction.  The  re- 
cruit is  required  to  choose  two  intermediate  points  in  line  with  the  point  of  direction  and 
march  upon  it  by  covering  these  points,  new  points  being  selected  as  -he  advances. 

Careful  execution  of  the  foregoing  is  essential  to  the  success  of  the  Signal 
Corps  unit.  Too  great  care  cannot  be  taken  to  have  this  first  instruction  per- 
fected, for  without  it,  the  later  use  of  wire  carts  and  wireless  in  the  field  will  not 
be  efficiently  executed  and  its  military  value  will  be  negligible. 

In  the  so-called  School  of  the  Soldier  outlined  in  the  foregoing,  amateurs 
will  find  sufficient  necessary  preliminary  drill  to  occupy  the  evenings  or  days  of 
the  weeks  which  will  intervene  until  the  next  article  appears. 
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Editor's  Note. — This  is  the  third  installment  of  a condensed  course  in  wireless  tel- 
egraphy, especially  prepared  for  training  young  men  and  women  in  the  technical  phases 
of  radio  in  the  shortest  possible  time.  It  is  written  particularly  with  the  view  of  instruct- 
ing prospective  radio  operators  whose  spirit  of  patriotism  has  inspired  a desire  to  join 
signal  branches  of  the  United  States  reserve  forces  or  the  staff  of  a commercial  wireless 
telegraph  company,  but  who  live  at  points  far  from  wireless  telegraph  schools.  The  lessons 
to  be  published  serially  in  this  magazine  are  in  fact  a condensed  version  of  the  textbook, 
“Practical  Wireless  Telegraphy/'  and  those  students  who  have  the  opportunity  and  desire 
to  go  more  fully  into  the  subject  will  find  the  author’s  textbook  a complete  exposition  of 
the  wireless  art  in  its  most  up-to-date  phases.  Where  time  will  permit,  its  use  in  con- 
junction with  this  course  is  recommended. 

The  outstanding  feature  of  the  lessons  will  be  the  absence  of  cumbersome  detail.  Being 
intended  to  assist  men  to  qualify  for  commercial  positions  in  the  shortest  possible  time 
consistent  with  a perfect  understanding  of  the  duties  of  operators,  the  course  will  con- 
tain only  the  essentials  required  to  obtain  a Government  commercial  first  grade  license 
certificate  and  knowledge  of  the  practical  operation  of  wireless  telegraph  apparatus. 

To  aid  in  an  easy  grasp  of  the  lessons  as  they  appear,  numerous  diagrams  and  draw- 
ings will  illustrate  the  text,  and,  in  so  far  as  possible,  the  material  pertaining  to  a particular 
diagram  or  illustration  will  be  placed  on  the  same  page. 

Because  they  will  only  contain  the  essential  instructions  for  working  modern 
wireless  telegraph  equipment,  the  lessons  will  be  presented  in  such  a way  that  the 
field  telegraphist  can  use  them  in  action  as  well  as  the  student  at  home. 

Beginning  with  the  elements  of  electricity  and  magnetism,  the  course  will  continue 
thr6ugh  the  construction  and  functioning  of  dynamos  and  motors,  high  voltage  transformers 
into  wireless  telegraph  equipment  proper.  Complete  instruction  will  be  given  in  the  tuning 
of  radio  sets,  adjustment  of  transmitting  and  receiving  apparatus  and  elementary  practical 
measurements. 
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ELEMENTARY  ELECTRICITY  AND  MAGNETISM 
The  Production  of  Electrical  Currents 

FRICTIONAL  ELECTRICITY 

Although  the  phenomenon  of  electrification  by  friction  is  of  interest  in  so  far  as 
the  production  of  so-called  positive  and  negative  electric  charges  is  concerned,  the 
apparatus  for  the  production  of  these  charges  has  no  direct  bearing  or  relation  to 
modern  instruments  for  the  production  of  currents  of  radio-frequency;  hence  the 
subject  will  be  gone  over  briefly. 

(1)  It  is  found  that  two  such  elements  as  glass  and  silk  when  rubbed  together 
exhibit  the  property  of  electrification,  and  will  attract  like  bodies  such  as  bits  of 
paper,  wools  or  feathers.  These  bodies  are  then  said  to  be  in  a state  of  electric*! 
charge.  The  glass  is  said  to  possess  positive  electrification,  the  silk  negative  electri- 
fication. 


(2)  If  a glass  rod  is  rubbed  with  a piece  of  silk  and  is  touched  to  a pith  ball 
suspended  by  a light  thread,  the  ball  will  be  repelled  by  the  rod,  but  on  the  other 
hand,  if  the  same  pith  ball  is  placed  near  to  a stick  of  sealing  wax  which  is  rubbed 
with  cat’s  fur,  the  pith  ball  will  be  attracted. 


(3)  Because  it  has  been  observed  that  the  electrification  produced  on  glass  by 
rubbing  it  with  silk  will  have  an  opposite  effect  upon  an  electrified  body  (such  as  a 
pith  ball  which  has  previously  been  electrified  by  touching  it  to  a charged  glass  rod) 
from  that  of  a stick  of  sealing  wax  when  rubbed  by  flannel,  the  terms  positive  and 
negative  electrification  have  been  adopted. 


(4)  These  are  purely  conventional  terms  that  have  no  foundation  other  than  that 
they  were  convenient  to  denote  the  foregoing  phenomenon. 


(5)  A positively  electrified  body  is  one  which  has  the  same  effect  upon  other 
electrified  bodies  as  a piece  of  glass  when  rubbed  with  silk,  and  a negatively  electrified 
body  is  one  which  acts  upon  another  electrified  body  like  a stick  of  sealing  wax  rubbed 
with  cat’s  fur  or  flannel. 


(6)  The  kind  of  electrification  placed  upon  glass  by  rubbing  it  with  another 
material  depends  upon  the  material.  Glass,  for  instance,  when  rubbed  with  cat’s  fur 
possesses  negative  electrification,  but  when  rubbed  with  silk  positive  electrification. 
Most  electrical  textbooks  or  handbooks  have  a table  showing  the  various  elements 
which,  when  rubbed  together,  will  create  electric  charges. 
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(7)  When  electrified  bodies  are  freely  suspended,  the  following  effects  are  ob- 
served: 

(a)  BODIES  WITH  LIKE  CHARGES  WILL  REPEL. 

(b)  BODIES  WITH  UNLIKE  CHARGES  ATTRACT. 

(8)  When  bodies  possessing  electric  charges  are  placed  in  contact,  all  signs  of 
electrification  disappear  and  they  are  then  said  to  be  discharged. 


(9)  If  bodies  containing  positive  and  negative  charges  are  joined  together  by  a 
wire,  a temporary  flow  of  electrical  current  will  take  place  through  the  wire,  and  if  the 
electrification  is  constantly  supplied,  a continuous  flow  of  current  will  take  place 
through  the  wire. 


(10)  Charged  bodies,  if  connected  together  by  a silk  thread,  will  not  discharge, 
but  if  joined  by  any  of  the  metals,  such  as  silver,  copper,  iron,  steel,  etc.,  the  charges 
will  neutralize;  hence,  those  materials  which  conduct  electric  charges  from  point  to 
point  are  termed  conductors  and  those  which  do  not  permit  the  free  passage  of  elec- 
trical charges  are  termed  insulators. 

(11)  A body  which  is  supposed  to  have  an  excess  of  electrical  charge  is  said  to 
be  positively  electrified  and  that  which  has  less  is  said  to  be  negatively  electrified. 
This  is  not  known  to  be  the  case  but  is  merely  assumed. 

(12)  Hence  when  a body  with  a positive  charge  is  joined  to  one  with  a negative 
charge  by  means  of  a copper  wire,  it  is  generally  assumed  that  an  electrical  current 
flows  in  the  direction  from  the  positive  charge  towards  the  negative  charge. 

(13)  Whenever  positively  charged  bodies  are  placed  near  one  another  they  tend 
to  move  together  and  the  space  between  them  is  in  a state  of  electric  strain.  This 
strain  is  called  the  electrostatic  field,  and  the  space  is  said  to  contain  electrostatic 


lines  of  force. 
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Figure  8 


OBJECT  OF  THE  DIAGRAM. 

To  show  the  use  of  the  apparatus  known  as  the  electroscope. 


PRINCIPLE. 

When  an  electrical  charge  is  given  to  the  gold  leaves  they  will  diverge  or  repel 
one  another,  and  thus  show  the  presence  of  an  electrostatic  charge. 


DESCRIPTION  OF  THE  INSTRUMENT. 

A glass  jar,  J,  having  an  insulating  stopper,  R,  carries  the  metal  rod,  M,  on  the 
end  of  which  are  hung  strips  of  gold  or  aluminum  foil,  L,  L. 


OPERATION. 


If  an  electrified  glass  rod,  G,  with  a positive  charge  is  brought  near  to  the  upper 
terminal  of  the  electroscope,  a charge  of  the  kind  it  possesses  will  be  repelled  to  the 
leaves  and  a charge  of  the  unlike  kind  will  be  drawn  to  the  upper  end. 


Hence  a positively  charged  glass  rod  will  place  a negative  charge  on  the  upper 
end  of  the  electroscope  and  a positive  charge  on  the  gold  leaves. 

A negatively  charged  body  brought  near  the  upper  terminal  will  place  a positive 
charge  on  the  upper  end  and  a negative  charge  on  the  leaves. 
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SPECIAL  REMARKS. 

(1)  To  determine  the  sign  of  an  unknown  electric  charge,  proceed  as  follows: 

(a)  Rub  a piece  of  sealing  wax  with  cat’s  fur; 

(b)  Touch  electroscope  with  sealing  wax; 

(c)  The  leaves  of  the  electroscope  now  possess  a negative  charge; 

(d)  Bring  charged  body  with  unknown  electrification  near  to  the 
terminal  of  the  electroscope; 

(e)  If  the  leaves  show  greater  divergence,  the  unknown  charge  pos- 
sesses the  same  electrification  as  the  gold  leaves,  i.  e.,  a negative 
charge; 

(f)  If  when  a body  of  an  unknown  charge  is  brought  near  to  the 
electroscope  the  leaves  collapse  or  tend  to  fall  together,  the  un- 
known body  possesses  a positive  charge,  that  is  to  say,  the  nega- 
tive charge  on  the  leaves  is  drawn  towards  the  upper  end. 


(2)  When  an  electrified  body  is  brought  near  to  another  not  electrified,  there  will 
be  induced  in  the  end  of  the  uncharged  body  nearest  to  the  charged  one,  electrifi- 
cation of  opposite  sign,  but  in  the  far  end  electrification  of  the  same  sign. 

(3)  Thus  a positively  charged  body  will  induce  a negative  charge  in  the  end  of 
a body  brought  near  to  it. 

(4)  The  charge  thus  placed  in  the  uncharged  body  is  said  to  be  caused  by 
electrostatic  induction. 

(5)  The  separation  of  the  gold  leaves  is  a measure  of  the  potential  difference 
between  a charged  body  and  the  earth. 

(6)  The  term  potential  in  electricity  is  analogous  to  pressure  in  water  systems. 
It  is  the  difference  of  potential  between  two  charged  bodies  which  causes  an  electric 
current  to  flow. 

(7)  A body  which  is  positively  charged  is  generally  considered  to  be  one  which 
has  a higher  potential  than  that  of  the  earth. 

(8)  A body  negatively  charged  is  considered  as  one  which  has  a potential  lower 
than  the  earth. 
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Figure  9 


OBJECT  OF  THE  DIAGRAM. 

(1)  To  show  how  the  capacity  of  a conductor  can  be  increased  by  placing  it 
near  to  another  conductor. 

(2)  To  show  the  fundamental  principle  of  the  condenser. 

PRINCIPLE. 

The  capacity  of  the  plate,  P-2,  is  greatly  increased  by  bringing  it  near  to  another 
metallic  plate,  P-1,  connected  to  earth. 

DESCRIPTION  OF  THE  APPARATUS. 

Two  copper  plates,  P-1  and  P-2,  are  mounted  on  insulating  stands. 

P-1  is  connected  to  earth.  P-2  is  joined  to  an  electroscope  by  a copper  conductor 
giving  an  electric  charge  by  one  of  various  means. 

OPERATION. 

If  a positive  charge  is  given  to  plate  P-2  the  gold  leaves  of  the  electroscope  will 
diverge  and  as  P-2  is  placed  nearer  to  P-1  the  gold  leaves  will  fall  together. 

The  further  from  P-I,  P-2  is  placed  the  greater  will  be  the  divergence  of  the 
leaves  and  the  closer,  the  less  the  divergence. 

SPECIAL  REMARKS. 

(1)  If  plates  P-1  and  P-2  are  placed  very  close  and  a number  of  additional 
charges  are  supplied  to  P-2,  the  normal  charge  of  P-2  will  be  restored  as  shown  by 
the  divergence  of  the  leaves,  that  is  to  say,  P-2  returns  to  its  original  electrical  po- 
tential. 

(2)  It  is  to  be  especially  noted  that,  inasmuch  as  a greater  quantity  of  electric 
charge  is  required  to  raise  P-2  to  its  original  potential  when  placed  near  to  P-1,  it 
is  said  that  the  capacity  of  P-2  for  holding  an  electric  charge  has  under  these  con- 
ditions been  increased. 

(3)  It  should  now  be  clear  that  the  capacity  of  a body  is  measured  by  the  amount 
of  electricity  which  must  be  placed  upon  it  in  order  to  raise  its  electrical  potential 
to  a definite  value. 

(4)  The  apparatus  of  Figure  9 is  called  a condenser  and  a condenser  always 
consists  of  two  metallic  plates  separated  by  an  insulating  material  which  may  be  air, 
glass,  micanite,  hard  rubber  or  any  of  the  well  known  insulating  materials.  The 
most  common  form  of  electric  condenser  is  the  Leyden  jar. 
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The  Production  of  Electrical  Currents. 

In  order  to  produce  a steady  flow  of  electric  current  in  an  electrical  circuit, 
two  conditions  are  necessary. 

(1)  There  must  be  maintained  a steady  electrical  pressure  known 
as  electromotive  force  or  potential  difference; 

(2)  A suitable  conducting  path  to  pass  the  current. 

(1)  A metallic  circuit  in  which  a current  flows  with  little  opposition  is  said  to 
be  a conductor.  One  which  offers  considerable  resistance  is  known  as  a partial  or 
fair  conductor  and  a substance  which  greatly  impedes  the  flow  of  electrical  current 
is  termed  an  insulator. 

(2)  Conductors,  therefore,  are  distinguished  from  insulators  by  their  ability  to 
transmit  electric  charges  from  point  to  point. 


Conductors 

In  the  order  of  their  increasing  resis- 
tance. 

Silver 

Copper 

Gold 

Aluminum 

Zinc 

Iron 

Platinum 

Nickel 


Insulators 

In  order  of  their  increasing  resistance. 

Dry  air 

Shellac 

Paraffin 

Resin 

Silver 

Wax 

Glass 

Mica 

Ebonite 

India  Rubber 

Silk 

Paper 

Oils 


(3)  There  is  no  hard  and  fast  line  to  be  drawn  between  a conductor  and  an  in- 
sulator. All  so-called  insulators  conduct  electricity  to  some  extent  and  all  so-called 
conductors  possess  varying  degrees  of  resistance  according  to  the  material. 

(4)  The  specific  resistance  of  any  material  is  the  resistance  of  a piece  of  unit 
length  and  unit  cross  section  at  an  arbitrarily  adopted  degree  of  temperature.  It  is,  in 
fact,  the  resistance  of  an  inch  cube  of  any  substance  at  the  temperature  of  melting 
ice. 


(5)  Silver  is  taken  as  unity  and  the  relative  resistance  of  any  other  material  is 
calculated  from  this  as  a base. 


(6)  For  example,  with  annealed  silver  taken  as  a unity  or  1,  the  specific  resis- 
tance of  German  silver  is  13.92  and  for  platinum  6.022. 

(7)  Resistance  may  be  defined  as  that  property  of  a conductor  which  opposes  the 
flow  of  an  electric  current,  the  spent  energy  being  manifested  in  the  form  of  heat. 
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METHODS  OF  GENERATING  ELECTROMOTIVE  FORCE. 


HOW  ACCOMPLISHED. 


NAME  OF  DEVICE 
OR  APPARATUS. 


(1)  By  friction.  I Rubbing  Together  of  two  unlike)  Frictional  machine. 

I materials,  such  as  silk  and  glass.) 

(2)  By  chemical  action.  ( Chemical  action  of  a liquid  upon  | Primary  or  secondary 

. j two  unlike  elements  such  as  >■  batteries  (storage  cells). 
( copper  and  zinc.  ) 


(3)  By  mechanical  mo-  f The  dragging  of  a copper  con- 1 The  dynamo  or  genera- 
tion. \ ductor  through  a magnetic  field  / tor. 


(4)  By  thermal  action,  f The  heating  of  the  junction  of ) The  thermo  couple. 
1 two  metallic  elements.  ) 


QUES. — What  are  some  of  the  effects  of  the  flow  of  an  electrical  current  through  a metal- 
lic conductor  t 

ANS. — (1)  The  production  of  a magnetic  field; 

(2)  The  heating  of  a wire; 

(3)  The  electrochemical  decomposition  of  a liquid. 


QUES. — What  is  meant  by  an  electrical  circuit  t 


ANS.— The  term  circuit  is  applied  to  the  entire  path  through  which  the  transference 
of  electrical  energy  takes  place. 


QUES— What  is  an  electrical  circuit  ordinarily  composed  off 

ANS. It  generally  consists  of  a number  of  pieces  of  electrical  apparatus,  joined 

together,  either  in  series  or  in  parallel,  which  in  turn  are  connected  to  a source  of 


electromotive  force. 
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Figure  10 


OBJECT  OF  THE  DIAGRAM. 


To  show  fundamentally  the  construction  of  an  electro-chemical  cell,  i.  e.,  one  type 
of  apparatus  for  the  generation  of  electromotive  force  by  chemical  action. 

PRINCIPLE. 

Two  unlike  metallic  elements,  such  as  copper  and  zinc,  when  placed  in  a dilute 
solution  of  acid  or  alkali  exhibit  signs  of  electrification  and  either  element  takes  a 
higher  or  lower  electrical  potential  than  the  liquid.  When  the  terminals  of  the  plates 
are  joined  together  by  a copper  wire,  an  electric  current  will  flow  through  the  ex- 
ternal circuit. 

An  electroscope  placed  near  to  the  zinc  terminal  will  show  the  same  electrifica- 
tion as  appears  on  silk  when  rubbed  with  glass. 


DESCRIPTION  OF  A SIMPLE  CELL. 

A glass  jar  partially  filled  with  a dilute  solution  of  acid  or  alkali  has  a plate  of 
zinc,  Z,  and  a plate  of  copper,  C,  slightly  separated. 


OPERATION. 

When  the  outside  terminals  of  the  plates  are  joined  together,  an  electric  current 
will  flow  through  the  wire. 

During  the  flow  of  the  current,  the  zinc  strip  gradually  wastes  away;  the  con- 
sumption of  the  zinc,  in  fact,  furnishes  the  energy  to  drive  the  current  through  the 
cell  and  through  the  external  circuit. 
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The  chemical  action  within  a copper  and  zinc  cell  during  the  flow  of  current  may 
be  summed  up  as  follows: 

(a)  When  the  current  starts  to  flow  the  sulphuric  acid  attacks  the 
zinc  plates  and  forms  zinc  sulphate; 

(b)  Some  of  the  hydrogen  in  the  solution  is  liberated  and  it  appears 
on  the  copper  element; 

(c)  Many  of  the  gas  bubbles  cling  to  the  copper  plate  which  tend 
to  insulate  it  from  the  liquid. 

(d)  The  accumulation  of  hydrogen  gas  also  tends  to  set  up  a pres- 
sure against  that  produced  by  the  cell  proper; 

(e)  These  two  actions  tend  to  reduce  the  flow  of  current  and  when  the 
electromotive  force  of  the  cell  drops,  or  in  other  words,  its  ability 
to  deliver  an  electric  current  is  considerably  reduced,  the  cell  is 
said  to  be  polarized. 


QUES. — How  may  polarisation  of  an  electro-chemical  cell  be  prevented T 
ANS. — In  three  ways: 

(1)  By  chemical  methods; 

(2)  By  mechanical  methods. 


Example  of  Chemical  Methods. 

(1)  The  destruction  of  the  hydrogen  by  the  addition  to  the  solution 
of  bichromate  of  potash  or  nitric  acid; 

1 (2)  The  use  of  a double  fluid  cell  such  as  the  Daniell  cell  which  con- 

sists of  a zinc  plate  immersed  in  zinc  sulphate  and  a copper  plate 
immersed  in  copper  sulphate.  In  this  cell  the  material  driven 
out  of  the  solution  at  the  copper  plate  is  metallic  copper  rather 
than  hydrogen.  In  its  most  commonly  used  form,  this  particular 
type  is  known  as  the  gravity  cell; 

(3)  The  packing  of  manganese  dioxide  about  the  carbon  or  positive 
plate  of  a cell.  The  hydrogen  is  slowly  attacked  by  the  manga- 
nese dioxide  which,  to  a large  extent,  will  prevent  polarization. 


Example  of  Mechanical  Methods. 


(1)  The  agitation  of  the  liquid  or  actual  shaking  of  the  negative  ele- 
ment of  the  cell  to  destroy  the  accumulation  of  hydrogen  bubbles; 


(2)  Corrugating  or  roughening  the  surface  of  the  negative  element 
which  causes  the  gas  to  form  into  large  bubbles  and  slowly  rise 
to  the  surface. 


Digitized  by 


Google 


738 


THE  WIRELESS  AGE 


July,  1917 


In  a simple  cell  which  is  not  supplied  with  means  to  prevent  polarization,  current 
will  only  flow  for  a short  time.  Such  a cell  is  usually  classified  as  an  open  circuit 
cell. 

In  cells  in  which  polarization  does  not  take  place,  such  as  the  gravity  cell,  current 
can  be  taken  from  it  for  a period  until  the  zinc  is  consumed  or  the  liquid  spent.  Such 
cells  are  known  as  closed  circuit  cells. 

Closed  circuit  cells  generally  deliver  low  values  of  current  and  are  required  to  be 
kept  on  closed  circuit  continuously  in  order  that  the  two  solutions  may  not  diffuse. 


EXAMPLES  OF  COMMONLY  USED  ELECTRO  CHEMICAL  CELLS. 


\ 


Type 

Positive  Ele- 
ment 

Negative  Ele- 
ment 

Solution 

E.M.F. 

Volts 

Remarks 

Daniell  Cell 

Zinc  “crow- 
foot” 

Copper 

Zinc  sulphate 
Copper  sulphate 

1.08 

Continuous 

service 

'Leclanche  Cell 

Zinc  rod 

Carbon  plate 
inside  porous 

Ammonium 
chloride  sal 

1.5 

Momentary  cur- 
rents of  inter- 

cup 

ammoniac 

mittent  service. 

Bichromate  Cell 

Zinc  plate 

2 carbon  plates 

Sulphuric  acid 
and  bichromate 
of  potash 

2.1 

! 

Momentary  cur- 
rent zinc  must 
b e withdrawn 
when  cell  is 
not  in  use. 

Edison  Cell 
(R.  R.  type) 

Zinc  (zinc  plate 
on  either  side 
of  a copper  ele- 
ment) 

Black  oxide  of 
copper 

l 

Caustic  potash 

0.7 

Continuous 

service 

SPECIAL  REMARKS. 

(1)  The  so-called  dry  cell  is  not  really  dry. 

(2)  The  zinc  plate  is  used  as  a container  and  the  carbon  plate  is  placed  in  a moist 
paste  which  generally  consists  of  one  part  of  zinc  chloride,  one  part  of  zinc  Oxide, 
three  parts  of  plaster  paris,  one  part  of  crystals  of  sal-ammoniac  and  two  parts  of 
water. 


(3)  It  should  be  understood  that  the  terminal  of  the  copper  plate  of  an  electro- 
chemical cell  is  known  as  the  positive  terminal,  but  the  immersed  portion  is  known 
as  the  electro  negative  element;  whereas  the  terminal  of  the  zinc  plate  is  known  as 
the  negative  pole,  but  the  immersed  portion  is  the  electro  positive  element. 
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Figure  12 

OBJECT  OF  THE  DIAGRAM. 


(Figure  11)  To  show  the  fundamental  construction  of  a simple  storage  cell. 
(Figure  12)  To  show  the  direction  of  the  flow  of  current  after  the  cell  has  been 
“charged.” 


PRINCIPLE. 

When  an  electrical  current  from  an  outside  source  is  made  to  flow  from  one  lead 
plate  to  another  through  a dilute  solution  of  sulphuric  acid,  an  electro-chemical 
change  is  produced  which  gives  these  plates  dis-similar  properties. 

The  plate  connected  to  the  positive  pole  of  the  primary  cells  receives  a brown 
coating  of  peroxide  of  lead.' 

The  opposite  plate  becomes  spongy  or  porous. 


DESCRIPTION  OF  A SIMPLE  STORAGE  CELL. 

Two  lead  plates  are  immersed  in  a 16%  to  20%  solution  of  sulphuric  acid  and 
their  terminals  connected  to  the  positive  and  negative  poles  of  a primary  battery. 

A storage  cell  may  have  several  plates  connected  in  parallel  and  its  capacity  for 
furnishing  current  thereby  increased. 

Modern  storage  cells  are  charged  by  direct  current  dynamos. 


SPECIAL  REMARKS. 


(1)  Electricity  is  not  stored  up  in  a storage  cell,  but  the  current  supplied  to  the 
cell  during  the  charging  process  produces  an  electrochemical  change  which  gives  the 
plates  dis-similar  properties,  and  so  long  as  this  change  is  evident,  there  will  be  a 
difference  of  potential  at  the  terminals,  and  therefore,  an  electromotive  force. 
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(2)  The  plate  connected  to  the  positive  pole  of  a dynamo  or  battery  of  primary 
cells  is  called  the  anode  and  the  opposite  plate  the  cathode. 

(3)  When  the  anode  is  joined  to  the  cathode  by  a wire  (as  shown)  the  current 
will  flow  from  the  anode  to  the  cathode  outside  the  cell  and  from  the  cathode  to  the 
anode  inside  the  cell. 

(4)  A storage  cell  will  continue  to  supply  current  until  the  lead  peroxide  is 
partly  used  up,  and  during  the  process  of  discharge,  the  plates  will  gradually  return 
to  the  state  they  were  in  before  the  charging  process  took  place. 

(Storage  cells  will  be  described  In  detail  further  on,  particularly  In  the  chapters  de- 
voted to  emergency  apparatus  and  auxiliary  radio  transmitters.) 


QUES. — How  can  the  electric  circuit  of  a battery , such  as  shown  in  Figure  3 be  closed  t 

ANS^-The  circuit  is  closed  by  connecting  together  the  wires  leading  from  the  termi- 
nals of  the  copper  and  zinc  plates. 

QUES. — What  is  meant  by  an  external  circuit T 

ANS. — An  external  circuit  iB  the  path  the  current  takes  from  plate  to  plate  outside 
the  cell. 

QUES. — How  may  the  strength  of  the  current  in  the  external  circuit  be  regulated t 

ANS. — By  means  of  a variable  resistance  coil,  L e.,  a coil  made  of  wire  having  a high 
specific  resistance  such  as  German  silver. 

QUES— What  determines  the  rate  of  current  flow  of  a primary  cell T 

ANS. — The  size  of  the  plates,  their  proximity,  and  the  resistance  of  the  liquid;  also 
the  resistance  of  the  external  circuit. 

QUES.— tWhat  is  the  unit  of  electromotive  force ? 

ANS.— The  volt. 

QUES. — What  is  the  unit  of  current  strength f 

ANS. — The  ampere. 

QUES. — What  is  the  unit  of  resistance  f 

ANS. — The  ohm. 


QUES. — What  is  the  unit  of  current  quantity ? 

ANS. — The  coulomb. 

QUES. — What  is  the  unit  of  electric  power? 

ANS. — The  watt.  (1  wattuzl  voltxl  ampere;  746  wattszzil  horsepower.) 
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QUES. — What  is  the  current  output  of  the  average  primary  cell  such  as  commercial  types 
of  dry  cells? 

A NS. — The  current  output  varies  from  15  to  50  amperes. 

QUES. — What  is  the  electromotive  force  of  the  average  primary  and  secondary  cell ? 

ANS. — The  electromotive  force  of  primary  cells  varies  from  0.6  to  2.1  volts.  The 
E.  M.  F.  of  the  Edison  Storage  Cell  is  1 2 volts  and  of  the  lead  plate  storage 
cells  from  2.1  to  2.6  volts. 

QUES. — What  is  the  physical  standard  for  the  volt,  the  ampere  and  the  ohm? 

ANS. — The  standard  for  the  volt  is  the  E.  M.  F.  of  the  Weston  Cadmium  cell  which 
has  an  electromotive  force  of  1.018  volts  at  a temperature  of  20  degrees  Centi- 
grade. 

* 

The  physical  standard  for  the  ampere  is  designated  as  follows:  It  is  found  that  if  a 
silver  and  copper  electrode  is  dipped  in  a neutral  solution  of  silver  nitrate  (con- 
sisting of  15  parts  by  weight  of  silver  nitrate  and  18  parts  of  water)  a steady 
current  of  one  ampere  flowing  from  the  silver  to  the  platinum  plate  will  deposit 
.001118  grams  of  silver  on  the  platinum  per  second. 

The  international  ohm  is  the  resistance  offered  to  the  How  of  an  unvanring  electric 
current  by  a column  of  mercury  106.3  centimeters  long,  weighing  14.4531  grams, 
at  a temperature  of  32  degrees  Fahrenheit. 

QUES. — How  may  the  total  E.  M.  F.  of  a given  battery  in  chemical  cells  be  increased ? 

ANS. — By  joining  them  in  series. 

QUES. — What  does  a series  connection  consist  of? 

ANS. — In  joining  the  positive  terminal  of  one  cell  to  the  negative  terminal  of  the  next 
cell  and  so  on  throughout  the  series.  By  this  connection  the  total  E.  M.  F.  is 
that  of  one  cell  multiplied  by  the  number  of  cells  in  the  circuit  (provided  their 
E.  M.  F.’s  are  equal.) 

QUES. — How  may  the  current  output  of  a number  of  cells  be  increased? 

ANS. — By  arranging  the  cells  in  parallel. 

QUES. — What  does  a parallel  connection  consist  of? 

ANS. — The  connecting  together  of  all  positive  terminals  and  of  all  negative  terminals. 

By  this  connection,  the  current  output  is  that  of  one  cell  multiplied  by  the  number  of 

cells. 


(To  be  Continued ) 
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Radio  Telephony 

By  ALFRED  N.  GOLDSMITH,  PH.D. 

Director  of  the  Radio  Telegraphic  and  Telephonic  Laboratory  of  the  College  of  the  City  of  New  York 

ARTICLE  VII 

(Copyright,  1917,  by  Wireless  Press,  Inc.) 

ONE  of  the  circuits  devised  in  1914  by  Mr.  Franklin  of  Marconi's  Wireless 
Telegraph  Company  of  England  is  shown  in  Figure  74.*  It  will  be  noticed 
that  the  plate  oscillating  circuit  is  tuned  by  means  of  the  condenser,  C and  that 
one  of  its  inductances,  L",  is  coupled  to  the  grid  circuit  inductance,  U . The  grid 
circuit,  L IJ  C,  is  also  tuned.  Ener- 
getic oscillations  can  thus  be  obtained. 

It  will  be  noticed  further  that  there 
is  included  in  the  circuit  between  fila- 
ment and  grid  the  battery,  B'.  The 
purpose  of  this  battery  is  to  enable 
choosing  such  normal  grid  potential 
as  shall  give  a desired  plate  current 
through  the  bulb,  and  desired  output 
with  high  efficiency.  Indeed,  it  is 
necessary  with  most  bulbs  to  keep  the 
grid  at  a negative  potential,  since,  if 
the  grid  becomes  positive,  current  be- 
gins to  flow  from  the  grid  to  the  fila- 
ment with  consequent  absorption  of 
energy  in  the  grid  circuit.  The  ampli- 
fying action  of  the  tube  and  its  effi- 
ciency as  a sustained  current  generator 
are  then  impaired. 

In  Figure  75  is  shown  a simplified 
diagram  of  another  form  'of  transmit- 
ting circuit  used  by  the  English  Mar- 
coni Company  in  its  ship  radiophone  transmitters.  The  details  of  the  wiring 
diagram  will  be  given  under  “Control  Systems."  It  need  only  be  mentioned 
that  the  alternating  current  energy  is  withdrawn  from  the  oscillator  at  Lx. 

Dr.  de  Forest  has  carried  on  extensive  experiments  with  vacuum  tube  oscil- 
lators. One  of  the  earliest  and  simplest  circuits*  is  his  “ultraudion”  circuit,  shown 
in  Figure  76.  It  is  normally  used  in  receiving,  though  it  is  naturally  available  also 

• British  patent.  No.  13,248.  of  1914. 


Figure  74 — Marconi  Company-Franklin 
Circuit,  1914 
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for  generation  of  greater  power.  As 
shown,  the  telephone  T and  battery  B 
in  the  plate  circuit  are  shunted  by 
the  “a  bridging  condenser”  C".  Con- 
nected between  the  plate  and  grid  is 
the  oscillating  circuit,  L C,  one  side  of 
which  is  directly  connected  to  the 
plate,  and  the  other  to  the  grid  by  the 
small  condenser,  C'.  This  condenser 
is  usually  shunted  by  a leakage  resist- 
ance (not  shown  in  the  figure)  which 
prevents  the  accumulation  of  an  ex- 
cessive negative  charge  on  the  grid  and 
consequent  limitation  of  the  plate 
current. 

Dr.  de  Forest  explains  the  action  as 


Figure  76 — de  Forest  ultraudion  circuit 


Figure  75— English  Marconi  Company 
oscillating  circuit;  modified  form 

follows:  “There  is  only  one  oscillating 

circuit.  This  circuit  is  such  that  a sudden 
change  of  potential  impressed  on  the 
plate  produces  in  turn  a change  in  the 
potential  impressed  on  the  grid  of  such  a 
character  as  to  produce,  in  its  turn,  an 
opposite  change  of  value  of  potential  on 
the  plate,  etc.  Thus  the  to-and-fro  action 
is  reciprocal  and  self-sustaining.”  In  thus  explaining  the  action  of  the  device, 
Dr.  de  Forest  takes  sharp  issue  with  Mr.  Armstrong,  who  claims  that  the  cir- 
cuit is  “regenerative”  in  the  sense  that  there  is  an  inductive-capacity  coupling  be- 
tween the  plate  and  grid  drcuits,  which  latter  circuits  are  claimed  by^Mr^Arnv- 

strong  to  be  existent  and  clearly  defined.  ^ ‘ ^ 

A later  oscillating  circuit  (1915),  I 

due  to  de  Forest,  is  shown  in  Figure 
77.  It  will  be  seen  that  this  circuit 
differs  from  the  normal  ultraudion  in 
that  there  ir  a coupling  added  between 
the  grid  and  plats  circuits.  This  coup- 
ling is  L and  L"  and  is  presumably  in- 
tended to  reinforce  the  production  of 
osdllations  and  produced  greater  out- 
puts in  consequence.  The  coil,  L",  is 
referred  to  as  a “tickler”  coil. 

Though  detailed  wiring  diagrams  of 
the  arrangement  shown  in  Figure  78 
are  not  available,  it  is  of  some  interest. 

It  shows  a complete  de  Forest  radio- 
phone transmitter  and  receiver.  At  the 
left  is  shown  the  bulb-mounting  panel. 

Dr.  de  Forest  has  given  the  name  of 
“oscillion”  to  the  bulb  shown  in  the 


mthn 


Figure  77— de  Forest  oscillating  circuit, 
1915 
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Figure  78 — de  Forest  “oscillion”  radiophone  transmitter  ( and  receiving  set) 


figure.  This  bulb  has  a tungsten  “W”  filament,  a grid  of  tungsten  wire  wound  on  a 
glass  support,  and  two  nickel  plates.  As  seen  from  the  figure,  the  bulb  is  air- 
cooled by  means  of  the  small  fan  placed  underneath  it.  The  two  instruments 
mounted  on  top  of  the  panel  are  respectively  indicators  of  the  filament  amper- 
age and  plate  circuit  current  of  the  oscillion.  The  switch  at  the  left  hand  side 
turns  the  plate  current  of  the  tube  on  and  off.  The  filament  current  control- 
rheostat  handle  is  shown  in  the  lower  right  hand  corner  of  this  panel.  In  the 
middle  box  are  mounted  the  various  portions  of  the  oscillating  circuits  and 
microphone  control  apparatus.  The  microphone  transmitter  is  visible  on  the 
front.  The  equipment  to  the  right  of  the  figure  is  a fairly  normal  audion  re- 
ceiving set. 

The  question  of  considerable  outputs  from 
vacuum  tube  oscillators  has  led  to  the  consider- 
ation of  methods  of  heat-resistant  tube  construc- 
tion. An  attempt  in  this  direction  is  shown  in 
Figure  79  and  is  due  to  de  Forest.  The  two 
metal  vessels,  6 and  7,  are  so  arranged  that  the 
space  between  them  is  filled  by  a heat-conducting 
fluid,  e.  g.,  mercury  or  certain  oils.  This  fluid 
acts  at  the  same  time  as  a means  of  sealing 
the  inner  vessel  and  of  preventing  air  leakage. 

The  grid,  filament,  and  plate  structure  are 
mounted  inside  the  inner  vessel  in  the  usual 
manner.  The  inner  vessel  is  corrugated  in  the 
region,  20,  so  as  to  provide  plenty  of  heat  con- 
ducting surface  where  this  is  most  needed. 

The  General  Electric  Company  has  developed 
a number  of  types  of  extremely  high  vacuum 
tubes  and  the  circuits  necessary  for  their  use. 

One  of  the  simplest  of  these,  and  one  having 
marked  advantages,  is  shown  in  Figure  80. 

Here  both  plate  circuit  L " C"  G and  grid  circuit  U C are  tuned  and  coupled 
to  each  other.  The  output  circuit  is  connected  to  the  inductance,  L,  coupled 
as  shown.  A unique  feature  of  the  circuit  is  that  the  same  generator,  G,  is 
used  both  for  lighting  the  filament  through  the  auxiliary  regulating  re- 
sistance, R , and  for  supplying  the  plate  circuit  directly.  It  is  thus  possible  to 
connect  such  an  arrangement  directly  to  a single  source  of  direct  current  and 
to  start  the  oscillation  by  merely  closing  a single  switch.  Such  automatic  ac- 
tion is  a desideratum  in  radiophone  equipment. 


Figure  79 — de  Forest  high-power 
tube  construction 
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The  actual  appearance  of  the  General 
Electric  pliotron  or  three-electrode  tube  ^ 

is  indicated  in  Figures  81,  82  and  83. 

The  first  of  these  figures  shows  the  ^ 

mode  of  mounting  the  filament  and  grid  f 

member  of  a pliotron.  The  “W”  hla- 

ment  is  suitably  anchored  and  supported.  x ? Qg 

The  grid  itself  is  wound  on  a tungsten  °°  j/  £cg>  C11  s 

frame.  Figure  82  represents  a later  97*1  9™ 

type  of  filament  and  grid  support.  This  gp»| 

type  has  increased  rigidity  and  is  more  — >— <' 

heat  resistant.  In  addition,  the  insula-  L L L 

tipn  has  been  improved,  particularly  > 

with  a view  to  resisting  the  extremely  ^ * 

high  temperatures  attained  within  the  ^ N 

bulbs  when  in  operation.  The  appear- 

ance  of  one  of  the  complete  bulbs  is  

clearly  shown  in  Figure  83.  The  mas-  / 
sive  tungsten  plates  are  seen  to  be  prop-  G 

erly  supported  outside  the  filament  grid  Figure  SO— General  Electric  Company 
structure,  and  from  the  opposite  end  of  oscillating  circuit 

the  tube.  Tubes  of  this  sort  can  stand  thousands,  and  even  tens  of  thousands, 
of  volts  between  plate  and  filament  without  showing  any  blue  glow  due  to  gas 
present  in  the  tube.  The  output  of  even  a comparatively  small  tube  of  the  type 
shown  in  Figure  83  runs 


into  hundreds  of  watts  at 
plate  voltages  of  about  one 
thousand  volts.  Such 
tubes  and  the  circuits  as- 
sociated with  them  will 
be  further  considered  un- 
der a later  heading, 
wherein  complete  radio- 
phone sets  of  the  General 
Electric  Company  are 
shown. 

We  consider  next  cer- 
tain phases  of  the  work  of 
the  Western  Electric 
Company.  A circuit  used 
for  the  production  of  os- 
cillations by  that  company 
and  due  to  Mr.  Edwin 
Colpitts  in  1915  is  shown 
in  Figure  84.  The  plate 
circuit  is  fed  from  the 
battery,  B,  which  is  in 
series  with  the  choke  coil 
or  inductance,  Lx.  Con- 
sequently the  plate  volt- 
age does  not  remain  con- 
stant. The  tyned  plate  os- 


V !_  JX-'' 


cillating  circuit  is  L'  C't  Figure  81— Filament  and  Figure  82— Filament  and 
this  being  inductively  element  of  grid  element  of 

coupled  to  the  tuned  grid  pliotron  pliotron 
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1 Figure  84 — Western  Electric  Company — Colpitts 

oscillating  circuit 

circuit,  L.  C.  The  grid  is  maintained  at  a negative 
potential  by  means  of  the  battery,  Bf,  the  oscillations 
impressed  on  the  grid  being  prevented  from  passing 
through  the  battery,  &?,  by  means  of  the  inductance, 
L2.  The  output  of  the  bulb  is  drawn  from  the  coil, 
L",  which  is  inductively  coupled  to  the  inductance 

(in  the  plate  circuit. 

| A fine  of  development  which  the  Western  Electric 
Company,  among  others,  has  pursued  in  connection 
with  the  obtaining  of  considerable  outputs  has  been 
2 the  amplification  of  the  output  of  a single  oscillator 

M by  a bank  or  banks  of  vacuum  tube  amplifiers,  these 

, 3^ ' individual  amplifiers  being  placed  in  groups  in  paral- 

T ■ lei.  While  apparatus  of  this  type  tends  to  become 
bulky  and  clumsy  when  a very  considerable  number  of 
r • bulbs  are  used,  it  has  considerable  electrical  flexi- 

n“  WUty-  An  arrangonent  of  this  sort  dm  to  Mr.  R. 

Heising  is  shown  in  Figure  85.  Herein  the  os- 
cillator A,  is  coupled  inductively  to  the  combined 
grid  circuit  of  a number  of  amplifying  bulbs,  A\  A'.  The  grids  of  these  bulbs 
are  maintained  at  a suitable  negative  potential  by  the  battery,  B'.  The  circuit, 
L C,  is  tuned  to  the  oscillator  frequency.  The  resistance,  R (which  is  non- 
inductive),  is  shunted  across  C so  that  the  sharpness  of  resonance  of  the  com- 
bined circuit  is  adjustable  and  that  its  impedance  at  a definite  frequency  shall 
have  a sharply  defined  value.  As  will  be  seen,  all  the  grids  of  the  amplifiers,  A', 
are  connected  in  parallel,  as  are  also*  their  plates.  A common  plate  battery,  B, 
feeds  all  of  them.  In  series  therewith  is  an  inductance  which  is  coupled  to 
the  circuit,  L R’  C,  this  latter  being  the  input  circuit  of  the  second  bank  of 
amplifiers,  A” , A ".  In  this  way  the  amplified  voltages  which  are  produced  in 
the  plate  circuit  of  the  first  bank  of.  amplifiers  are  brought  to  the  grids  of  the 
second  bank  of  amplifiers.  This  second  bank  of  amplifiers  is  intended  for  in- 
creasing the  alternating  current  in  the  output  circuit,  whereas  the  first  bank 
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was  intended  primarily  for  a voltage  increase.  The  resistance,  /?'  is  inserted 
in  the  grid  input  circuit  of  the  second  bank  of  amplifiers  to  render  the  operation 
more  stable.  The  plate  circuit  of  all  the  amplifiers,  A ",  are  fed  from  the  com- 
mon battery,  B~,  and  an  inductance  in  this  plate  circuit  is  coupled  to  the  antenna 
tuning  coil,  L".  By  this  means  the  amplified  currents  are  set  up  in  the  antenna 
or  final  output  circuit.  This  system  will  be  further  considered  under  another 
heading  in  connection  with  the  radiophone  work  of  the  Western  Electric  Com- 
pany. 

The  construction  of  vacuum  bulbs  for  large  outputs  has  engaged  the  at- 
tention of  the  engineers  of  this  company  as  well.  A well-defined  trend  of  their 
development  has  been  the  at- 
tempt to  secure  very  effective 
control  by  placing  the  fila- 
ment and  grid  very  close  to- 
gether. In  fact,  actual  con- 
tact (though  with  an  insula- 
tor, such  as  nickelous  oxide, 
between)  has  been  consid- 
ered. The  arrangements  de- 
veloped for  this  purpose  will 
be  considered  in  greater  detail 
in  connection  with  receiving 
apparatus.  For  transmitting 
work  Mr.  A.  Nicolson  has 
developed  the  type  of  bulb 
shown  in  Figure  86  A glass  tube,  Af  of  cylindrical  form,  is  sealed  inside  another 
cylindrical  glass  tube,  B , and  the  space  between  is  exhausted  through  the  seal  C. 

Prior  to  the  exhaustion,  the  filament,  grid,  and  plate  members  are  inserted 
or  slid  into  the  space  between  the  inner  and  outer  tubes.  The  filament  is  a 
twisted  platinum  strip  coated  with  nickelous  oxide  and  wound  around  the  metal 
cylinder  E,  which  is  the  grid.  The  filament,  D,  is  represented  by  the  two  lines 
of  crosses  along  the  length  of  the  cylindrical  grid.  The  filament  terminals  are 
brought  out  of  the  tube  through  the  leads,  / and  G.  It  will  be  noticed  that  the 
grid  is  internal  to  the  filament  in  this  particular  tube,  a comparatively  rare 
construction.  The  grid  lead  out  of  the  tube  is  K.  The  plate  is  the  outer  cyl- 
inder, F,  and  its  connection  to  the  outside  of  the  tube  is  H.  The  plate  is  in- 
serted into  the  tube  at  the  same  time  as  the  grid  and  filament,  that  is,  before 
exhaustion.  Cooling  of  the  tube  is  accomplished  by  passing  a liquid  or  gas 
through  the  central  orifice  as  indicated  by  the  arrows,  L.  The  exterior  portions 
of  the  tube  are  similarly  cooled,  and  this  is  claimed  to  enable  the  tube  to  operate 
continuously  with  heavy  plate  currents. 

Through  the  courtesy  of  the  General  Electric  Company  and  Dr.  Albert  W. 
Hull,  we  are  enabled  to  present  to  our  readers  a more  recent  development  in 
vacuum  tube  amplifiers  and  oscillators,  namely  the  “dynatron.”  This  device  de- 
pends on  a principle  hitherto  not  used  in  this  connection,  namely  secondary 
emission.  This  phenomenon  is  as  follows:  WherL  a stream  of  rapidly  moving 
negative  electrons  falls  on  a metal  plate,  if  the  velocity  of  the  stream  is  not 
very  great,  no  unusual  effect  will  be  noticed.  If  the  velocity  is  somewhat  in- 
creased each  electron  impinging  on  the  plate  will  liberate  from  the  molecule 
which  it  strikes  one  slowly  moving  electron.  As  the  velocity  of  the  impinging 
or  “primary”  electron  stream  is  increased,  at  each  collision,  two  electrons  will 
be  liberated  from  the  plate,  and  the  number  of  “secondary”  electrons  liberated 
by  each  primary  electron  on  impact  may  be  as  many  as  twenty  for  very 
high  primary  electron  velocities. 


C 


Figure  86 — Western  Electric  Company — Nicolson 
high- power  bulb 
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Let  us  now  consider  the  arrangement 
of  circuits  shown  in  Figure  87.  The 
bulb  shown  is  a dynatron,  containing  an 
incandescent  filament,  F,  an  anode,  A 
(which  is  a perforated  plate),  and  the 
plate,  P.  It  is  at  once  to  be  noted  that 
the  anode,  A is  not  a grid,  being  main- 
tained at  a fixed  and  high  positive  poten- 
tial and  not  serving  as  an  input  member 
* of  the  system.  Unless  this  is  kept  in 
mind,  the  action  of  the  device  can  not 
be  understood.  The  filament  is  main- 
tained incandescent  by  the  battery,  B . 

Between  the  filapient  and  the  anode,  A, 
is  connected  the  battery,  B\  with  its 
positive  end  connected  to  A . So  far  the 
device  will  act  just  as  does  an  ordinary 
hot  cathode  rectifier,  e.  g.,  a kenotron, 
with  the  exception  that  a great  number 
of  electrons  moving  from  the  filament,  F,  to  the  anode,  A,  will  pass  through  the 
hole  or  holes  in  the  anode  and  strike  the  plate.  So  long  as  the  velocity  of  the 
electrons  striking  the  plate,  P,  is  not  high  the  curve  connecting  applied  voltage 
(between  the  plate,  P,  and  the  filament,  F)  and  the  current  flowing  in  the  plate 
•circuit  ( e . g.,  between  points  E and  F)  will  be  similar  to  that  for  a kenotron. 
Suppose  for  the  present  the  resistance,  R,  in  the  plate  circuit  to  be  zero.  As  long, 
then,  as  the  tap,  D,  is  so  placed  that  the  plate  is  not  very  positive,  we  get  the 
usually  characteristic  indicated  by  the  portion  OA  of  the  curve  of  Figure  88, 
which,  as  stated,  resembles  the  normal  current-voltage  curve  of  a kenotron 
rectifier. 

As  we  approach  the  point,  A,  of  the  curve,  however  (by  raising  the  voltage 
Of  the  plate  by  moving  the  tap.  D , up  the  battery,  B '),  the  electrons  striking 

the  plate  begin  to  have  higher  velocities 
and  secondary  emission  occurs.  In  con- 
sequence the  electrons  released  by  the 
secondary  emission  are  produced  in  in- 
creasing quantities.  Since  the  anode  is 
more  positive  than  the  plate,  these  elec- 
trons will  be  attracted  to  the  anode  and 
there  absorbed.  As  for  the  plate,  it  be- 
gins to  lose  by  secondary  emission  an 
appreciable  portion  of  the  current  which 
strikes  it  so  that  the  net  current  in  the 
plate  circuit  ( DFERP ) becomes  smaller 
and  smaller  as  the  plate  voltage  is  in- 
creased. This  is  shown  in  the  portion, 
AB,  of  the  curve  of  Figure  88,  which 
shows  that  the  current  in  the  plate  circuit 
is  diminishing  for  increasing  plate  volt- 
age. At  B the  plate  loses  as  many  electrons 
as  strike  it,  and  the  net  current  is  zero. 
From  B to  C,  as  the  voltage  of  the  plate 
is  further  increased,  each  electron  that 
strikes  the  plate  liberates  more  than  one  electron  so  that  the  plate  on  the  whole 
loses  electrons  and  the  plate  current  is  actually  reversed  and  negative.  At  C the 


Figure  88 — Dynatron  voltage  amplifier 
characteristics 


Figure  87 — General  Electric  Company — 
Hull  dynatron  amplifier  circuit 
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limit  of  re-emission  is  reached,  and  thereafter  the  plate  current  rises  along  the 
curve,  CDE,  as  the  voltage  is  increased.  We  have,  in  the  range,  ABC,  of  the  ap- 
plied plate  voltage  a most  curious  effect,  namely  that  an  increase  of  voltage  causes 
an  increase  of  current  in  the  wrong  direction.  That  is,  between  voltages  A0  and  C0 
the  plate-to-filament  circuit  of  the  dynatron  acts  as  a true  “negative  resistance,, 
which,  so  far  from  opposing  the  flow  of  current,  actually  assists  it.  It  acts, 
therefore,  in  a manner  very  roughly  analogous  to  the  electrical  (though  not  to 
the  physical)  behavior  of  the  Poulsen  arc  and  is  capable  of  being  an  amplifier 
or  oscillator.  The  arc,  however,  has  a negative  resistance  characteristic  only 
for  increasing  current,  but  acts  as  an  open  circuit  for  decreasing  current.  The 
dynatron  has  a stable  negative  resistance  in  either  case.  Furthermore,  the  dyna- 
tron has  no  hysteresis  or  lag,  but  responds  instantaneously,  because  it  does 
not  depend, on  gas  ionization,  as  does  the  arc. 

To  make  the  device  a strong  amplifier,  we 
insert  a resistance,  R,  in  the  plate  circuit, 
which  resistance  has  a positive  value  nearly 
equal  to  the  negative  resistance  of  the  dy- 
natron plate  circuit.  The  current- voltage 
curve  of  such  a resistance  will  be  parallel 
to  the  line  FG  in  Figure  88,  where  FG 
slopes  to  the  right  nearly  as  much  as  AC 
to  the  left.  The  plate  circuit  characteristic 
of  the  dynatron  will  then  become  the  curve, 
OB'B"E,  which  is  dotted  in  the  figure.  It 
will  be  seen  that  a very  small  change  in 
voltage  in  the  neighborhood  of  the  value. 
B,  will  cause  a very  great  change  in  the 
current  in  the  circuit  from  B'  to  B" . The 
small  exciting  voltage  would  be  inserted  into 
the  plate  circuit,  for  example  between  the 
points  E and  F. 

Since  the  dynatron  is  a negative  resistance,  it  is  essentially  an  unstable  de- 
vice and  will,  if  an  oscillating  circuit  is  included  in  the  plate  circuit,  produce 
in  that  oscillating  circuit  sustained  alternating  currents.  The  circuit  diagram, 
therefore,  is  shown  in  Figure  89a,  which  is  quite  similar  to  Figure  87,  except 
that  the  oscillating  circuit,  LC,  is  added  in  the  plate  circuit.  The  directions  of 
current  while  the  capacity,  C,  is  discharging  are  shown  by  the  small  arrows, 
and  it  will  be  seen  that  the  capacity  discharges  partly  through  the  inductance,  L, 
and  partly  through  the  pktfe  circuit  of  the  bulb. 

Using  the  dynatron  as  an  amplifier,  voltage  amplifications  of  as  much  as 
1,000-fold  have  been  obtained,  and  ioo-fold  amplifications  are  very  readily  avail- 
able. Used  as  an  oscillator,  the  dynatron  has  shown  itself  capable  so  far  of 
producing  all  frequencies  between  less  than  one  cycle  per  second  and  20,000,000 
cycles  per  second  (corresponding  to  a wave-length  of  15  meters).  The  output 
of  a single  bulb  has  been  as  much  as  100  watts. 

A still  more  recent  device,  also  due  to  Dr.  Hull,  is  the  pliodynatron,  a 
combination  of  the  pliotron  and  the  dynatron.  This  device  has  a true  grid  as 
well  as  the  anode  and  plate  electrodes  and  is  an  interesting  four-electrode  de- 
vice. The  grid,  as  usual,  is  an  electrostatic  control  member,  and,  if  the  conditions 
are  properly  chosen,  enables  the  stable  control  of  the  oscillating  energy  in  the 
circuit,  LC.  That  is,  the  variation  of  the  grid  potential  (as  determined  by  the 
battery,  B ",  or  otherwise)  will  cause  variations  in  the  oscillation  output  of  the 
bulb.  This  feature  will  be  further  considered  under  “Modulation  Control  for 
Radio  Telephony.,,  The  wiring  of  a pliodynatron  is  clearly  indicated  in  Fig- 
ure 89b. 


Figure  89a — Dynatron  oscillator 
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The  actual  appearance  of  the  dynatron  is  illustrated  in  Figure  90a  and  of  the 
pliodynatron  in  figure  90b.  It  will  be  noted  that  the  anodes  are  naturally  much 
heavier  than  the  grids  of  pliotrons,  which 
must,  of  course,  be  the  case,  since  its 
function  is  quite  a different  one  and  since 
it  must  carry  very  considerable  currents 
in  its  own  circuit  and  be  subjected  to 
very  energetic  electron  bombardment. 

(d)  Alternators  of  Radio  Frequen- 
cy.— As  we  have  repeatedly  seen,  the 
first  necessity  in  radio  telephony  is  a 
steady  stream  of  alternating  current  of 
radio  frequency,  available  for  modula- 
tion into  speech  form.  We  have  treated 
in  succession  the  arc,  radio  frequent 
spark  and  vacuum  tube  generators  of 
such  currents  (or  first  approximations 
to  such  currents).  It  would  seem,  at 
first  sight,  as  if  we  had  neglected  de- 
liberately an  apparently  far  more  natural 

and  simple  means  of  securing  such  currents  and  one  well  known  to  ordinary 
commercial  electrical  engineering.  We  refer,  of  course,  to  the  normal 
alternator. 


Figure  89 b — General  Electric  Company- 
Hull  pliodynatron  controlled  oscillator 


As  a matter  of  fact,  we  have  deferred  the  study  of  the  radio  frequency 
alternator  because  of  the  real  difficulties  in  the  generation  of  such  very  high 
frequency  alternating  currents  directly.  This  can  be  seen  if  we  consider  the 
pitch  or  distance  between  adjacent  armature  windings  for  a 100,000-cycle  alter- 
nator. If  we  assume  the  diameter  of  the  rotor  to  be  2.0  feet  (60  cm.)  and  a 
normal  speed  of  rotation  of  2,500  revolutions  per  minute,  we  find  that  the  pole 

pitch  has  the  extra  - 
I ordinarily  small  value 
of  0.016  inch  (0.04 
j cm.),  which  is  entire- 
j ly  impracticable  when 
• ! one  considers  that 
, wire  a n d insulation 
j must  all  be  crowded 
into  the  winding  slot. 
In  addition,  there 
would  have  to  be 
4,800  poles. 

It  becomes  neces- 
sary, then,  if  we  per- 
sist in  the  process  of 
direct  generation  of 
the  current,  to  have  a 
higher  speed  of  ro- 
tation, since  the  pole 
1 number  must  ob- 
viously be  reduced. 

1 Suppose  we  choose 
the  extremely  high 

Figure  90a— General  Electric  Company-Hull  dynatron,  shoiv-  speed  of  rotation  of 
ing  internal  structure  20,000  revolutions  per 
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Figure  90 b — General  Electric  Company-Hull  pliodynatron  controlled 

oscillator 

minute.  We  shall  need  then  600  poles,  and  the  width  of  winding  becomes  0.12 
inch  (0.30  cm.)  approximately.  So  close  a winding  can  be  accomplished  if  great 
care  is  exercised  in  the  choice  of  wire  insulation  and  in  the  milling  out  of  the 
slots.  The  requirement  of  a speed  of  rotation  of  20.000  revolutions  per  second 
makes  a solid  steel  rotor  and  an  alternator  of  the  inductor  type  essential;  and 
this  is  indeed  the  case  for  the  radio  frequency  alternators  of  the  present,  which 
(with  the  exception  ofthe  Goldschmidt  type,  which  must  have  a wound  armature 
for  electrical  reasons)  are  all  of  the  inductor  type. 

We  shall  see  that  there  are  thus  at  least  three  general  lines  of  endeavor  in 
connection  with  the  generation  of  radio  frequent  currents  by  alternators.  These 
are,  firstly,  the  multiplication  of  frequency  within  the  machine  (Goldschmidt 
type)  ; secondly,  the  multiplication  of  frequency  outside  the  machine  ( e . g.f  Arco 
alternator  of  the  Telefunken  Company,  with  frequency  changers),  and,  thirdly, 
the  direct  generation  in  the  machine  of  the  frequency  used  (Alexanderson  alter- 
nator of  the  General  Electric  Company).  It  is  interesting  to  note  that  a solu- 
tion of  the  problem  of  producing  currents  of  frequencies  of  the  order  of  50,000 
cycles  per  second  (and  wave-lengths  of  6,000  meters)  turns  out  to  be  possible 
for  considerable  output  powers  (100  kilowatts  or  more)  by  all  three  methods. 
The  details  of  these  methods  will  be  next  considered. 

t 


This  Is  the  seventh  article  of  a series  on  "Radio  Telephony,"  by  Dr.  Goldsmith.  In 
article  VIII,  in  the  August  issue,  he  takes  up  the  subject  of  the  details  of  methods  em- 
ployed in  generating  radio  frequent  currents  in  alternators.  The  Goldschmidt  alternator 
and  those  used  by  the  Telefunken  Company  are  described. 
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The  old  Cope  Race  station,  with  a mast  just  discernible  in  the  background.  A new 
station  has  taken  the  place  of  the  one  shown 

Editor’s  note — Not  only  because  of  the  close  relationships  established  with  our 
northern  neighbor  in  wartime,  is  this  article  of  interest  to  wireless  men.  The  promi- 
nent part  Canada  has  played  in  the  history  of  the  art  on  this  continent  makes  the 
present  status  of  that  colony’s  wireless  system  of  importance.  It  will  be  recalled 
that  in  the  early  days  of  commercial  working  Cape  Race  and  Sable  Island  stations 
were  the  means  of  establishing  first  touch  with  this  continent  for  ffiward  bound 
steamers,  and  from  another  Canadian  station,  Glace  Bay,  the  first  trans-Atlantic 
communication  was  established  with  Clifden,  Ireland.  Mr.  Perkins’  article  gives  an 
informative  survey  of  the  work  accomplished  by  Marconi  interests  both  in  the  Lake 
District  and  on  the  coast. 

THE  accompanying  photographs  show  the  electrical  equipment  of  typical 
Canadian  Great  Lakes  Wireless  Telegraph  Stations,  as  operated  by 
the  Marconi  Wireless  Telegraph  Company  of  Canada,  Ltd.  Apart  from  the 
trans-Atlantic  station  at  Glace  Bay,  N.  S.,  which  communicates  with  the 
English  Marconi  Company’s  plant  at  Clifden,  Ireland,  the  outstanding  fea- 
ture of  wireless  in  the  Dominion  is  the  chain  of  intercommunicating  sta- 
tions— the  longest  in  the  world — extending  from  Port  Arthur  at  the  head 
of  Lake  Superior  down  through  the  Great  Lakes  along  the  River  and  Gulf 
of  St.  Lawrence  to  far-off  Labrador.  Along  the  Atlantic  Coast  of  New 
Brunswick,  Nova  Scotia  and  Newfoundland,  stations  are  located,  and  one 
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of  the  busiest  stations  in  the  entire  group  is  located  at  Sable  Island,  “the 
graveyard  of  the  Atlantic/'  about  200  miles  from  Halifax. 

Stations  on  the  Great  Lakes  at  Port  Arthur  £oo,  Toberymory,  Midland, 
and  Sarnie,  Port  Burwell,  Toronto,  and  Kingston  make  up  the  chain.  The 
stations  on  the  River  and  Gulf  include  those  at  Montreal,  Three  Rivers, 
Quebec,  Gross  Isle,  Father  Point,  Eame  Point,  Heath  Point,  Harrington, 
Grindstone  Island,  Cape  Bear,  Pictou,  Point  Amour  and  Clarke  City. 

It  is  of  interest  to  note  that  the  Newfoundland  and  Labrador  wireless 
stations  have  been  established  at  Battle  Harbor,  Venison  Island,  American 
Tickel  and  Domino;  also  at  Grady,  Indian  Harbor,  Holton,  Cape  Harrison, 
Makkovik,  Fogo  and  Pointe  Riche.  The  Atlantic  stations  of  long  range  in- 
clude those  at  Cape  Race,  Cape  Ray,  Belle  Isle  and  Camperdown  (Halifax). 
Stations  are  also  located  at  Cape  Sable,  Partridge  Island  (St.  John),  Sable 
Island  and  North  Sydney. 

The  Great  Lakes  stations  have  electric  generators  of  5j4  K.  W.  power, 
driven  by  8 h.  p.  horizontal  gasoline  engines  of  the  Fairbanks-Morse  type, 
and  wooden  masts  185  feet  high.  The  range  of  the  stations  is  from  250  to 
300  miles.  The  river,  Gulf  and  Atlantic  stations,  with  the  exception  of  that 
at  Cape  Race,  have  2 K.  W.  generators,  driven  by  4 h.  p.  gasoline  engines, 
Sixty-cycle  dynamos  are  employed.  The  masts  are  180  feet  in  height  and 
the  station  has  a range  of  from  200  to  300  miles.  The  Cape  Race  5 K.  W. 
station  has  duplicate  sets  driven  by  a 10  h.  p.  engine.  There  are  two  masts  of 
steel  250  feet  in  height.  The  range  of  this  station  is  600  miles.  The  New- 
foundland and  Labrador  stations  use  2 h.  p.  gasoline  engines  with  D.  C. 
dynamos,  and  accumulator  battery  sets.  Each  station  has  a range  of  fifty 
miles. 

In  view  of  the  fact  that  wireless  telegraphy  in  Canada  is  only  thirteen 
years  old,  the  remarkable  advance  which  it  has  made  discourages  any  at- 
tempts to  determine  the  limits  of  its  application.  Its  value  as  an  aid  to 
shipping  has  been  proven  a hundred  times.  A striking  instance  of  the 
value  of  the  Great  Lakes  system  occurred  during  the  great  storm  of  No- 
vember, 1913.  Many  vessels  with  their  crews  were  lost,  but  not  a single 
ship  equipped  with  Marconi  apparatus  met  with  disaster,  due  to  the  fact 
that  each  vessel  received  notification  of  the  approaching  storm  by  means  of  the 
stations  that  stand  sentinel  on  the  shores  of  the  Great  Lakes. 

It  is  pointed  out  that  the  repeated  instances  of  the  saving  of  life  and 
property  by  these  ship  and  shore  stations  have  created  a strong  sentiment 
among  owners  of  ships  of  the  Canadian  Mercantile  Marine  that  no  vessel 
engaged  in  coastwise  or  ocean  trade  is 
fully  protected  unless  it  is  equipped  with 
wireless,  and  the  establishment  of  radio 
stations  on  vessels  exempt  by  law  from 
compulsory  equipment  is  now  being 
viewed  with  favor. 

Cape  Race  projects  far  into  the  At- 
lantic and  the  station  at  this  point  trans- 
mits messages  from  New  York  and 
Montreal  to  vessels  in  mid-Atlantic.  Al- 
most all  advices  regarding  casualties  to 
ships  on  the  trans-Atlantic  routes  have 
their  origin  at  Cape  Race.  Although  the 
normal  range  of  the  station  is  600  miles, 
instances  of  messages  handled  at  far 
greater  distances  have  been  repeatedly 
recorded.  Messages  are  received  from 
points  more  than  1,000  miles  away  and 
signals  from  the  Cape  have  been  heard 


The  generating  plant  at  Le  Pas 

on  the  other  side  of  the  Atlantic  and  as  far  south  as  Gibraltar.  The  power  of  the 
station  is  5 y2  K.  W. 

The  Labrador  stations  are  best  known  because  of  the  services  which 
they  render  to  the  Newfoundland  fishing  fleets  and  to  vessels  en  route  to 
Hudson  Bay.  Wireless  telegraphy  offers  the  only  practical  means  of  com- 
munication between  Labrador  points,  as  land  lines  may  be  put  out  of  com- 
mission by  storms  and  blizzards.  Trappers  in  Labrador  obtain  freightage 
for  their  catch,  and  the  Newfoundland  Fishing  Fleet  is  kept  in  touch  with 
the  markets  of  St.  John's  and  other  ports  by  wireless.  As  many  as  30,000 
fishermen  visit  the  Labrador  waters  in  one  season  and  the  value  of  the 
catch  exceeds  $1,000,000. 

The  seal  fishing  fleet  had  a forcible  illustration  of  the  value  of  wireless 
in  a disaster  which  occurred  in  1914.  On  April  2nd  of  that  year  the  crews 
of  some  of  the  vessels  of  the  Newfoundland  Fleet  were,  caught  during  a 
blizzard  on  the  ice  floes  three  or  four  miles  from  the  ships.  The  steam- 
ship Bellaventure,  equipped  with  wireless,  first  received  the  news  and  at 
once  steamed  to  the  scene.  With  aid  from  other  vessels  which  had  re- 
ceived her  radio  signals,  she  was  instrumental  in  saving  hundreds  of  lives. 
Following  this  incident,  the  Newfoundland  Government  legislation  made 
wireless  telegraphy  compulsory  on  all  vessels  engaged  in  the  sealing  in- 
dustry. 

The  establishment  of  stations  at  Le  Pas,  Man.,  the  connecting  point  of  the 
Hudson  Bay  Railway  with  the  Government  Railway  system,  and  Port  Nelson 
on  St.  James  Bay,  a terminus  of  the  Hudson  Bay  Railway,  marked  an 
important  step  in  the  opening  of  the  new  outlet  to  the  sea,  the  need  of 
which  had  been  felt  so  long  by  the  Canadian  West.  In  establishing  these  sta- 
tions the  Government  showed  that  it  fully  realized  the  great  advantage  to 
be  derived  from  wireless. 

The  object  of  the  Hudson  Bay  Railway,  it  is  asserted,  is  to  give  the 
grain  growers  of  the  Northwest%means  of  cheap  communication  between 
the  Interior  and  Europe  via  Hudson  Bay  and  the  Atlantic.  Wireless  has 
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played  an  important  part  in  the  construction  of  the  railway.  Primarily 
it  has  served  as  an  intermediary  for  the  ordering  and  forwarding  of 
material  and  labor  from  the  base  to  the  scene  of  operations.  The  town  of 
Port  Nelson,  which  was  formerly  cut  off  from  communication  with  Ottawa 
for  nine  months  in  the  year,  is  now  in  constant  touch  with  the  Capital  and 
by  means  of  wireless  the  constructional  work  has  been  greatly  facilitated. 
The  stations  are  of  10  K.  W.  power,  each  station  having  a range  over  land 
of  500  miles. 

It  is  of  interest  to  note  that  at  Port  Nelson,  which,  it  is  anticipated, 
will  become  a summer  port  of  importance,  the  plant  comprises  an  addi- 
tional installation  to  communicate  with  vessels  trading  to  that  point.  These 
stations,  according  to  plans,  will  form  the  commencement  of  the  wireless 
chain  linking  up  the  far  Hudson's  Bay  with  Northern  Ontario  and  Quebec 
and  the  Government  stations  on  the  Labrador.  Sites  for  the  new  stations 
on  the  Hudson  Bay  route  have  already  been  chosen,  and  preliminary  work 
on  the  foundations  has  been  accomplished. 

The  Glace  Bay  and  Louisburg  trans-Atlantic  duplex  high-power  sta- 
tions are  of  great  importance.  Early  in  1902,  Marconi  began  the  erection 
of  the  high-power  station  in  Cape  Breton.  For  a considerable  period  ex- 
periments have  been  conducted  at  various  points  on  the  Atlantic,  none  of 
which  gave  the  results  desired,  and  Glace  Bay  was  finally  decided  upon  as 
a suitable  site  for  these  tests.  In  the  autumn  messages  were  exchanged 
for  the  first  time  between  Poldhu,  Cornwall,  and  Glace  Bay,  and  trans-At- 
lantic wireless  telegraphy  became  an  accomplished  fact.  In  the  Spring  of 
the  following  year,  1903,  the  transmission  of  news  messages  from  New 
York  to  the  London  Times  was  attempted,  and  for  a time  such  messages 
were  correctly  received  and  published.  A breakdown  in  the  insulation  of 
the  apparatus  at  Glace  Bay  made  it  necessary,  however,  to  suspend  the 
service  until  it  could  be  maintained  in  both  directions  under  all  ordinary 
conditions.  To  attain  this  end  it  was  decided  to  erect  a long  distance  new  sta- 
tion in  Ireland,  and  a larger  and  more  modern  station  was  erected  at  Glace 
Bay.  In  1908,  the  opening  of  permanent  commercial  service  was  inaugu- 
rated. From  that  date  developments  in  the  trans-Atlantic  service  have  been 
rapid.  Various  improvements  have  been  made  in  stations,  including  the 
installation  of  apparatus  for  the  automatic  transmission  and  reception  of 
messages,  with  the  aid  of  which  traffic  can  be  handled  at  a rate  as  high  as 
150  words  a minute.  Duplex  stations  have  been  erected  on  both  sides  of 
the  Atlantic,  enabling  the  simultaneous  dispatch  and  receipt  of  traffic. 


“JACK”  BINNS  ENLISTS 

“Jack  Binns,”  wireless  hero  of  the 
steamship  Republic,  was  among  the  first 
of  the  British  subjects  to  register  at  the 
iBritish  Recruiting  Mission,  280  Broad- 
way, New  York  City,  when  it  opened. 
Anxious  to  add  to  his  fame  by  exploits 
in  the  air,  he  enrolled  for  the  Royal  Fly- 
ing Corps. 

Binns  was  the  wireless  operator 
aboard  the  Republic  when  she  was 
rammed  by  the  Florida  off  Nantucket 


January  23,  1909.  His  persistent  calls 
for  help  brought  the  Baltic  to  the  rescue, 
and  those  on  the  rammed  vessel  were 
saved. 

Since  that  time  Binns  has  made  his 
home  in  New  York  and  has  been  a mem- 
ber of  the  reportorial  staff  of  the  New 
York  American.  The  day  the  United 
States  declared  war  on  Germany  he 
took  out  his  first  papers  for  American 
citizenship.  Three  years  ago  he  mar- 
ried an  American  girl. 
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How  the  Pearl  Shell  Stood  Up 
Under  the  Test 


Some  • Observations  on  the 
First  Voyage  of  a Steamship 
Across  War-Swept  Seas 


By  LEO  GOLDBLATT 


A comer  of  a French  village  visited  by  the  author 


WHILE  many  readers  of  The  Wire- 
less Age  are  professional  opera- 
tors and  world-wide  travelers,  there  are 
others  who  have  never  been  outside  the 
waters  included  in  the  territory  of  the 
United  States.  And  there  are  a num- 
ber, it  is  likely,  who  have  never  seen 
salt  water. 

Persons  who  are  strangers  to  the  briny 
deep,  or  who  know  very  little  regarding 


vessels,  inevitably  say,  when  meeting  a 
ship  operator,  “Tell  us  some  of  your 
experiences.” 

He  who  sails  the  sea  learns  early  the 
art  of  spinning  yams,  and  the  adventures 
which  he  relates  seldom  fail  to  thrill  (or 
chill)  the  blood  of  the  auditor,  provoking 
in  some  a spirit  of  take-a-chance,  and 
drawing  from  others  a brief  but  heart- 
felt, “ I think  I’ll  stick  to  land.” 

756 


Digitized  by  Google 


July,  1917 


PROFESSIONAL  OPERATORS 


757 


These  tales,  often  exaggerated  and 
distorted,  are  seldom  told  in  proper 
sequence,  and  when  a date  is  assigned 
to  each,  the  period  between  them  is  so 
great  ,as  to  give  an  impression  that  cir- 
cumstances worth  recording  occur  but 
once  in  four  or  five  years.  As  a matter 
of  fact,  incidents  which  would  appear 
strange  and  interesting  to  a landsman 
are  of  common  occurrence  on  the  sea. 
However,  the  wireless  operator,  as  a rule, 
considers  them  too  commonplace  to 
mention. 

As  I have  recorded  in  this  narrative 
the  events  during  a seven  weeks'*  voyage 
on  a ship  making  her  maiden  trip,  a 
description  of  the  vessel  will  be  of  in- 
terest. The  Pearl  Shell,  about  which 
the  events  in  my  recital  center,  is  a steel 
oil  tanker  almost  500  feet  long  and  car- 
ries approximately  70,000  barrels  of  oil 
(kerosene,  gasoline,  benzine,  etc.)  in 
bulk.  She  is  equipped  to  burn  as  fuel 
either  coal  or  crude  oil. 

To  the  accompaniment  of  salutes  from 
factory  whistles,  sirens  from  ships  large 
and  small,  the  cheers  of  crowds  lining 
the  banks  of  the  Christiana  River,  and 
the  clicking  of  cameras,  the  Pearl  Shell 
left  the  shipyards  at  Wilmington,  Dela- 
ware, on  the  afternoon  of  November  1st, 
1916,  for  her  first  “ dip  ” in  the  ocean, 
bound  for  Bayonne,  N.  J.,  to  load  a 
cargo  for  ports  unknown.  The  voyage 
from  Wilmington  to  Bayonne  was  also  a 
trial  trip.  Representatives  of  both  the 
ship  owners  and  shipbuilders  were 
aboard.  After  the  vessel  had  success- 
fully undergone  the  numerous  tests 
necessary  to  determine  whether  she 
agreed  with  contract  specifications,  the 
steamship  company’s  representatives  ex- 
pressed themselves  as  satisfied,  and  the 
ship  was  formally  handed  over  by  the 
builders. 

At  Bayonne,  the  loading  was  quickly 
accomplished,  and  we  steamed  away 
from  the  dock  and  anchored  in  New 
York  harbor  to  await  orders. 

The  latest  election  returns  were  known 
aboard  ship  before  many  persons  ashore 
heard  them,  as  WHB  (the  New  York 
Herald)  sent  them  out  every  half  hour. 
In  the  intervals,  some  unknown  had 


JEANNE  DA.RC 


In  Rouen  you  will  be  shown  the  memorial  to 
Joan  of  Arc,  who,  as  history  relates, 
was  tortured  to  death  as  a witch 


attached  a phonograph  to  a wireless  Hi- 
pbone. Several  members  of  the  c v 
were  invited  into  our  wireless  room, 
where  they  were  able  to  hear  band  music, 
marches  and  patriotic  songs  as  clearly 
as  if  they  were  sitting  in  the  same  room 
where  the  phonograph  was  located.  At 
times  the  phonograph  was  disconnected, 
and  a person  with  a deep  bass  voice 
announced  the  election  returns. 

The  Pearl  Shell  weighed  anchor  on 
November  8th,  and  we  headed  toward 
the  rising  sun,  bound  for  Bordeaux, 
France.  We  ran  into  a strong  northerly 
gale  on  the  second  day  out.  It  attained 
hurricane  force  at  times,  raising  formid- 
able seas.  This  weather  we  were  com- 
pelled to  combat  during  the  greater  part 
of  the  voyage. 

One  night  we  picked  up  a message 
from  VCE  (Cape  Race,  New  Found- 
land)  warning  all  ships  that  “German 
armored  submarines  may  be  met  with 
anywhere  in  the  Atlantic.  Keep  a good 
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lookout  and  show  no  unnecessary  lights/’ 

Even  after  the  hoarse  rumblings  of 
Cape  Cod  had  died  out  in  the  distance, 
the  musical  notes  of  the  100  K.W.  set  at 
NAA  (Arlington)  kept  us  supplied  with 
news  of  the  day.  Once  within  range  ot 
MPD  (Poldhu,  England)  we  had  war 
news  sufficient  to  satiate  the  longings  of 
those  most  eager  for  information;  and 
the  latest  British  official  and  French  bul- 
letins were  faithfully  repeated. 

All  of  the  Allied  nations  had  some- 
thing to  report.  Even  Serbia  and  busy 
1 little  Belgium  had  time  to  send  word 
£that  the  enemy  had  been  routed.  FL 


night  all  the  port  holes  were  darkened 
to  prevent  any  lights  from  being  seen. 

Word  was  received  several  days  before 
the  French  coast  was  sighted  that  an 
unknown  vessel,  believed  to  be  the 
American  schooner  Manga  Reva,  had 
been  damaged  by  the  storm  then  raging, 
and  was  in  urgent  need  of  assistance. 
The  American  steamer  Nebraskan  was 
only  fifty  miles  from  the  position  given, 
and  her  captain  sent  word  that  he  was 
proceeding  to  assist  her  at  full  speed. 

The  Pearl  Shell  picked  up  the  coast 
of  France  on  November  23rd,  having 
made  the  crossing  in  fourteen  days.  We 


The  Gold  Shell,  a sister  ship  of  the  Pearl  Shell.  The  former  vessel  struck  a mine  just  off 

the  mouth  of  the  Gironde  River 


(Eiffel  Tower,  Paris)  was  short  and  to 
the  point:  “We  are  winning.”  From 
KAV  (Norddeich,  Germany)  came  a 
high  pitched  musical  spark  announcing 
to  the  world  that  “ the  land  of  the  Kaiser 
is  still  on  top  and  intends  to  stay  there.” 
Before  entering  the  war  zone  vari- 
ous precautions  were  taken.  The  life 
boats  were  provisioned  and  swung  over 
the  ship’s  side,  ready  to  be  lowered  at 
a moment’s  notice,  while  drills  were  held 
so  that  each  man  might  know  his  proper 
station  and  duty  in  case  of  necessity. 
Extra  lookout  men  were  posted,  and  at 


hugged  the  coast  a short  time  and  at 
length  came  to  the  Gironde  River,  which 
we  ascended  as  far  as  Blaye,  thirty-five 
miles  below  Bordeaux.  It  was  just  off 
the  mouth  of  the  Gironde  that  the 
Gold  Shell,  a sister  ship  of  the  Pearl 
Shell,  struck  a mine  four  months  pre- 
vious to  our  arrival. 

Blaye,  a typical  French  village,  with 
a population  in  peace  times  of  about 
20,000,  is  in  the  heart  of  the  wine  dis- 
trict, and  for  miles  around  carefully- 
kept  vineyards  can  be  seen.  In  these 
days  of  high  prices  of  footwear  it  is 
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interesting  to  note  that  persons  in  the 
humbler  walks  of  life  in  Blaye  wear 
wooden  shoes. 

Sunday  is  “fair”  day,  which  is  de- 
voted to  recreation.  In  an  open  space 
near  a small  wooded  park,  tents  and 
stalls  are  put  up  in  which  are  displayed 
such  varied  articles  as  candy,  cheap 
jewelry,  hats,  second-hand  clothing, 
shoes,  scrap  iron,  farm  implements,  and 
colored  post-cards.  The  village  had 
neither  footlight  nor  motion  picture 
theater. 

All  the  work  on  the  farms  and  in  the 
town  is  performed  by  old  men,  women 
and  children.  Only  a few  were  able- 
bodied  men  and  all  of  these  were  sol- 
diers. A number  of  Austrians  and 
Germans,  sent  back  from  the  front  as 
prisoners,  do  various  kinds  of  hard  la- 
bor under  guard.  Most  of  those  I saw 
ranged  in  age  from  twenty  to  twenty- 
eight  years. 

Before  entering  the  Gironde  our 
aerial  had  been  taken  down,  as  a result 
of  orders  from  French  naval  authorities. 
After  we  left  Blaye  behind  and  were 
outside  the  three-mile  limit  the  aerial 
was  again  raised.  The  WTY  (Standard 
Oil  Barge  No.  93)  was  heard  sending 
SOS  signals  on  November  29th.  Her 
calls  were  picked  up  by  GLD  (Land's 
End,  England),  which  promptly  in- 
formed the  patrol  boats  ZAAW  and 
YZK,  ordering  them  to  the  tanker's  as- 
sistance. We  were  too  far  away  at  the 
time  to  render  aid. 

The  following  day  it  was  found  that 
our  steward,  a Japanese,  was  missing. 
He  had  last  been  seen  the  previous  eve- 
ning, while  the  ship  was  about  ten  miles 
off  shore.  It  was  believed  he  fell 
overboard,  but  the  circumstances  of  his 
death  are  still  shrouded  in  mystery. 

The  Pearl  Shell  anchored  in  Cher- 
bourg harbor  on  December  1st  to  await 
orders.  It  was  there  we  met  one  of  the 
mysteries  of  the  sea.  While  proceeding 
up  the  harbor  to  an  anchorage,  we 
steamed  close  to  an  anchored  steamer 
whose  entire  forecastle  head  was  blown 
off,  as  if  by  an  internal  explosion.  We 
learned  later  that  she  had  been  picked 


up  off  the  coast  by  fishermen  about  a 
week  before,  carrying  a full  cargo  of 
crude  oil.  Not  a living  person  was 
found  aboard,  but  in  the  remains  of  the 
shattered  forecastle  were  the  bodies  of 
eleven  men.  Several  were  wedged  in 
portholes.  They  had,  it  is  believed,  at- 
tempted unsuccessfully  to  escape.  The 
vessel's  amidship  house  and  after-quar- 
ters were  not  damaged  and  all  of  the 
lifeboats  were  in  place.  The  fate  of 
the  remainder  of  the  crew  and  their 
reasons  for  leaving  the  vessel,  is  still 
an  unsolved  riddle. 

Our  next  port  of  call  was  Rouen, 
which  is  about  sixty  miles  from  the 
front  and  the  same  distance  from  Paris. 
A short  distance  below  Rouen,  along 
the  banks  of  the  Seine,  up  which  we 
steamed,  we  passed  several  “prison 
camps”  in  which  the  French  confine' 
their  prisoners  of  war.  These  prison 
camps  consist  of  rows  of  long  one-story 
bams,  having  windows  similar  to 
houses,  with  some  form  of  arrangement 
within  for  sleeping.  The  entire  “camp” 
is  surrounded  by  a high  barbed  wire 
fence,  along  which  patrol  armed  guards. 
The  prisoners  work  in  squads  of  six  or 
eight,  each  squad  being  accompanied  by 
a guard  when  working  outside  the 
prison  limits. 

On  arriving  at  Rouen,  we  found,  to 
cur  dismay,  that  none  of  the  ship's  crew 
could  go  ashore,  by  orders  of  the  French 
military  authorities.  They  cheerfully 
informed  us  that  anyone  caught  ashore 
would  either  pay  a fine  of  $1,000  or  re- 
main in  jail  until  the  conclusion  of  the 
war.  In  spite  of  the  severity  of  the 
penalty,  several  members  of  our  crew 
went  ashore,  and  came  back  undetected. 
The  next  day  the  police  came  aboard, 
and  all  of  the  crew  who  could  prove 
that  they  were  American  citizens  were 
given  passes  permitting  them  to  go 
ashore.  Citizens  of  other  neutral  coun- 
tries, a Dane  and  several  Spaniards, 
were  refused  passes  and  told  that  if 
caught  ashore  they  would  be  imprisoned. 

Two  detectives  were  stationed  at  the 
foot  of  the  gangplank  and  they  allowed 
no  one  to  pass  until  a police  pass  was 
shown.  An  amusing  incident  occurred  as 
a result  of  this  espionage.  One  of  our 
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Japanese  messboys  tried  to  get  ashore, 
although  for  some  reason,  the  French 
authorities  would  not  give  him  a pass. 
He  was  stopped  by  a detective,  and 
when  no  permit  was  shown  the  Japanese 
was  ordered  back  to  the  ship.  He  de- 
murred and  to  enforce  his  commands 
the  officer  drew  a blackjack  and 
threatened  to  use  it.  The  Japanese  went 
aboard  the  ship,  obtained  a huge  butcher 
knife  from  the  galley  and  again  went 
ashore.  The  officer  came  over  to  chase 
him  back,  but  on  catching  sight  of  the 
knife  he  fled  with  the  messboy  in  hot 
pursuit.  The  Japanese  was  an  excel- 
lent runner,  but  the  Frenchman  literally 
faded  from  view. 

Rouen  is  famous  as  the  place  where 
Joan  of  Arc  was  tortured  to  death  as 
a witch,  a slab  of  marble  marking  the 
spot  where  she  died.  Another  point  of 
interest  is  the  cathedral,  which  was  be- 
gun about  the  year  1200.  The  Flying 
Bridge  which  spans  the  Seine,  should 
not  be  overlooked  by  the  visitor.  A plat- 
form running  on  trolleys  is  suspended 
from  the  bridge  and  a fee  of  two 
cents  is  charged  for  passing  over  it. 

Thousands  of  English  “Tommies”  are 
to  be  seen  in  Rouen.  Canadians,  Aus- 
tralians and  New  Zealanders  are  num- 
erous, while  an  occasional  Belgian  or 
a group  of  coffee-colored  East  Indians 
may  be  met  with.  The  turbans  worn  by 
the  latter  give  them  a picturesque  ap- 
pearance. 

While  we  were  at  Rouen  the  military 
authorities  received  a report  one  night 
stating  that  Zeppelins  had  been  seen 
flying  in  a direction  which  would  take 
them  over  the  town.  Huge  searchlights 
were  immediately  put  into  operation, 
and  the  powerful  beams  of  light 
searched  every  corner  of  the  heavens, 
but  the  airships  could  not  be  seen. 

Our  departure  from  Rouen  was  with- 
out incident,  but  while  crossing  the  Eng- 
lish Channel  we  passed  the  wrecks  of  six 
vessels  which  had  been  sunk  by  mines 
and  submarines.  About  a hundred  mine- 
sweepers and  patrol  boats  on  the  lookout 
for  mines  or  under-sea  boats,  were 
sighted. 

Submarines  are  very  active  in  the 


vicinity  of  Brixham.  A ship  which  left 
soon  after  we  arrived  there  was  tor- 
pedoed within  ten  miles  of  the  harbor, 
as  were  several  fishing  smacks.  This 
resulted  in  orders  from  the  British  gov- 
ernment for  all  fishing  boats  to  stay  in 
port,  while  a number  of  mine-sweepers 
armed  with  small  guns  patrolled  the  sur- 
rounding waters  in  the  hope  of  bagging 
the  submarine.  As  the  population  of 
Brixham  is  in  the  main  engaged  in  the 
fish  trade,  an  idle  day  hits  it  hard. 

We  lay  two  days  at  Brixham,  coaling 
up,  and  on  December  10th  we  said 
“good-bye”  to  the  shores  of  England, 
and  headed  westward,  bound  for  the 
land  which  all  of  us  were  now  calling 
“God's  country.”  Our  course  took  us 
through  waters  in  which  several  ships, 
one  an  American  craft,  had  been  sunk 
or  shelled  only  a few  days  before,  but 
fortune  favored  us,  and  we  passed  the 
scene  of  destruction  unscathed. 

Wireless  communication  throughout 
the  voyage  was  excellent.  On  the  re* 
turn  trip,  press  was  received  nightly 
from  Poldhu  and  later  from  Arlington, 
while  time  for  the  chronometers  was 
regularly  received  from  Paris  and  Ar- 
lington. On  four  nights  time  was  re- 
ceived from  Paris  and  a few  hours  later 
from  Arlington.  Paris  was  copied  at  a 
distance  of  more  than  2,300  miles 
through  static. 

Stormy  weather  handicapped  us  all 
the  way  back.  At  one  time,  with  the 
engines  going  at  full  speed,  we  made 
about  a mile  an  hour.  Another  vessel, 
caught  in  the  same  blow,  had  a 100-ton 
deckload  of  coal  washed  away,  and  was 
so  battered  by  the  heavy  seas  that  it  was 
necessary  to  steam  to  the  nearest  port 
for  repairs.  Her  captain  described  the 
weather  as  “ terrific.” 

But  the  Pearl  Shell  proved  that  she 
was  seaworthy  by  riding  the  storm  with- 
out bringing  peril  to  the  ship’s  company, 
and  arrived  at  Philadelphia  none  the 
worse  for  her  battle  with  . wind  and 
wave.  She  had  undergone  the  severest 
of  tests  and  emerged  with  credit.  And 
we  who  had  kept  company  with  her 
during  the  ordeal  agreed  that  we  would 
trust  ourselves  to  her  in  any  and  all 
circumstances. 
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Announcement 

HHriE  EDITOR  has  decided  to  extend  the  scope  of  this  department  to 
include  general  electrical  experimental  apparatus  as  well  as  radio  tele- 
graph equipment. 

Readers  who  have  made  exceptional  and  unusual  experimental  ap- 
paratus for  use  in  the  workshop  or  in  the  home  are  invited  to  send  in  a 
complete  and  brief  description  of  its  construction  and  working , accompanied 
by  clear  draunngs.  Articles  from  amateur  electricians  and  wireless  operators 
who  have  developed  devices  of  particular  merit  both  in  and  outside  of  the 
radio  telegraph  field  unit  be  particularly  acceptable. 

In  preparing  such  articles,  it  is  suggested  that  contributors  state  fully : 

The  object  of  the  device; 

Prominent  or  unusual  features  of  utility  of  your  construction; 

A detailed  description  of  the  construction; 

Results  obtained  by  actual  use. 

Such  contributions  will  be  paid  for  at  a rate  depending  upon  their  merit. 
Prises  will  be  given  for  the  better  class  of  articles,  and  those  which  are 
used  outside  of  this  department  will  be  paid  for. 

In  addition  to  the  articles  covering  experimental  electrical  apparatus 
in  general,  the  editor  zvill  welcome  articles  of  timely  interest  to  the  amateur 
field  at  large,  such  as  criticisms  and  comments  on  Government  legislation, 
unusual  experiences  during  previous  years  of  experimental  work  and  sug- 
gestions for  establishing  amateur  coynm uni cations  on  a more  scientific  basis. 

Experimenters  who  owned  wireless  stations  in  the  early  days — say, 
about  the  year  1904 — shoidd  be  able  to  ivrite  highly  interesting  articles  on 
early  experietices  and  attempts  at  communication  with  the  type  of  apparatus 
in  use  at  that  time. 

All  contributions  designed  for  the  amateur  field  should  be  addressed  to 
the  Editor  of  the  Amateur  Department,  The  Wireless  Age,  42  Broad  Street, 
Nczv  York  City . 
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NEVER  have  the  members  of  the 
N.  A.  W.  A.  been  afforded  a bet- 
ter opportunity  to  advance  their  knowl- 
edge of  technical  wireless  telegraphy 
than  during  the  present  crisis.  The  en- 
forced closing  of  stations  should  not  de- 
crease interest  in  experimental  work,  for 
it  is  obviously  the  duty  of  all  amateurs 
to  prepare  themselves  technically  and  in 
key  manipulation  so  as  to*  serve  the 
Government  in  one  of  the  signaling 
divisions  of  the  Army  or  Navy. 

Amateur  experimenters  do  not  give 
sufficient  attention  to  acquiring  skill  as 
telegraphers.  They  frequently  adopt  a 
haphazard  mode  of  forming  the  tele- 
graph characters,  many  in  fact,  believ- 
ing that  ability  to  carry  on  an  abbreviat- 
ed conversation  with  the  neighboring 
stations  is  the  ultimate  goal. 

Those  who.  enlist  in  the  Signal 
Corps  will  eventually  be  required  to  be- 
come first  class  telegraphers.  Morse 
code  must  be  sent  and  received  at  a fair 
rate  and  clean,  clear,  legible  copy  made 
when  receiving  at  speeds  up  to  twenty- 
five  words  per  minute.  Technical 
knowledge  is  of  great  importance,  but  a 
good  signalman  must  be  able  to  get  off 
“the  business”  at  high  speed. 


Since  preference  will  be  given  to  the 
technical  man  who  can  handle  important 
field  orders  speedily  and  legibly  every 
amateur  who  hopes  to  serve  in  the  U.  S. 
Army  Signal  Corps  or  as  a Naval  oper- 
ator, must  therefore  (1)  practice  style 
in  penmanship;  (2)  acquire  skill  as  a 
first  grade  operator. 

There  is  only  one  way  to  obtain  such 
skill,  and  that  is  by  practice — continu- 
ous practice  day  after  day  with  an  ama- 
teur friend  who  has  attained  the  re- 
quired degree  of  proficiency. 


Many  members  of  the  Association  not 
subject  to  conscription — unless,  ot 
course,  they  serve  the  country  in  some 
other  way  at  home — will  have  plenty  of 
leisure  time.  This  presents  to  them  an 
excellent  opportunity  to  re-equip  their 
stations  or  rebuild  certain  parts  of  the 
apparatus  which  do  not  come  up  to  the 
final  mark  of  efficiency. 

For  example,  there  may  be  a leaky 
high  voltage  condenser  which  should  be 
rebuilt. 

Perhaps  a greater  degree  of  efficiency 
can  be  obtained  by  re-designing  the 
high  voltage  transformer. 

The  rotary  spark  gap  may  require  at- 
tention ; its  disc  may  be  “wobbly”  or 
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the  insulation  faulty.  Some  of  the  am- 
ateur disc  dischargers  which  have  passed 
our  observation,  even  when  used  with 
K.  W.  transmitting  sets,  were  fitted 
with  electrodes  of  a size  as  large  as  the 
Marconi  Company  uses  on  5 K.  W.  and 
10  K.  W.  transmitters. 

Attention  might  be  turned  to  simpli- 
fying the  receiving  apparatus.  Time 
might  be  conveniently  employed,  for  in- 
stance, in  building  a universal  receiving 
set,  fitted  with  properly  located  “end 
turn”  switches  and  regenerative 
features. 

Experimenters  would  do  well  to  di- 
rect their  efforts  toward  design  of  re- 
ceiving apparatus,  scientifically  making 
use  of  one  of  the  well  known  formulae 
for  calculating  the  inductance  and  ca- 
pacity of  an  oscillation  circuit.  Even  if 
the  calculations  fall  somewhat  short  of 
the  mark,  the  final  results  are  bound  to 
be  more  accurate  than  those  obtained  by 
mere  guesswork.  In  many  an  amateur 
station  may  be  found  a receiving  set 
which  has  an  ultimate  range  of  5,000  to 
6,000  meters,  but  which  is  used  for  re- 
ception at  the  wave-length  of  200  meters. 
The  end  turn  losses,  of  course,  are  in 
such  tuners  exorbitant,  and  in  conse- 
quence, without  re-design  the  apparatus 
is  way  below  the  required  degree  of 
efficiency. 


An  important  matter  upon  which 
scientific  data  is  lacking  is  the  design  of 
a regenerative  circuit  for  the  reception 
of  signals  at  short  wave-lengths.  Most 
every  amateur  has  his  private  “hook-up,” 
and  the  result  is  that  the  beginner  who 
has  had  no  experience  in  the  design  of 
these  sets  is  somewhat  confused  in 
building  a set  to  meet  his  particular  re- 
quirements. More  queries  have,  in  fact, 
been  received  at  headquarters  upon  this 
one  point  than  on  any  other  technical 
matter  bearing  upon  receiving  apparatus. 

Members  of  the  Association  who  have 
had  experience  with  the  regenerative 
receiver  are  invited  to  send  full  details 
of  construction,  showing  the  exact  num- 
ber of  turns  in  use  in  the  inductance 
coils  of  all  circuits,  the  capacity  of  the 
condensers  and  the  general  operating 
characteristics  of  the  set,  as  a whole. 


From  time  to  time,  such  information 
will  be  given  full  publicity  in  this  de- 
partment, with  full  credit  to  the  con- 
tributor. 


Another  matter  which  comes  in  for 
attention  in  connection  with  the  design 
of  receiving  sets  is  the  use  of  multi- 
layered windings.  Many  of  pur  members 
now  employ  a receiving  tuner  of  small 
physical  dimensions,  which,  through  the 
use  of  multi-layered  windings,  will  re- 
spond to  wave  lengths  in  the  vicinity  of 
10,000  meters.  Some  report  better  re- 
sults obtained  with  such  a winding  than 
with  the  more  commonly  used  single 
layer  windings.  Data  on  this  important 
point  will  also  be  welcomed  and  will 
be  published  from  time  to  time. 


There  have  been  doubts  expressed 
among  amateurs  as  to  whether  or  not 
they  will  be  able  to  obtain  vacuum  valves 
in  the  future.  No  definite  advice  cap 
be  given  at  this  time,  but  there  is  little 
doubt  that  such  apparatus  will  again 
be  placed  on  the  market.  Although  a 
final  decision  has  been  handed  down  by 
the  courts,  a complete  settlement  be- 
tween the  parties  concerned  has  not  been 
concluded. 


It  appears  that  certain  experimenters 
believe  the  magnetic  detector  to  be  so 
highly  insensitive  that  it  is  of  no  value 
for  their  work.  v As  a matter  of  fact,  the 
magnetic  detector  is  very  sensitive  for 
wave-lengths  around  3,000  meters.  Sta- 
tions located  at  a considerable  distance 
from  Arlington  have  received  the  time 
signals  with  little  difficulty  with  receiv- 
ing tuners  of  proper  design.  The  ad- 
vantage which  the  magnetic  detector  pos- 
sesses is  that  it  requires  practically  no 
attention  except  to  the  mechanism 
which  keeps  the  iron  band  in  rotation. 


Complete  descriptions  of  this  detector 
which  should  enable  any  experimenter  to 
duplicate  its  construction,  have  been 
published  in  The  Wireless  Age  and  in- 
cluded in  the  third  revised  edition  of 
the  book,  “How  to  Conduct  a Radio 
Club.” 

( Concluded  on  page  786) 
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Commandant  Kush  of  the  Charleston  A avy  Yard  and  his  staff  recently  made  a tour 
of  inspection  at  Harvard  University,  visiting  the  Pierce  and  Crust  laboratories  where 
students'are  engaged  in  studying  wireless.  In  the  photograph  above  arc  s/toz vti  in  the  fore- 
ground, from  left  to  right,  Commandant  Rush , President  Lowell  of  Harvard  and  Professor 
Pierce,  who  is  in  charge  of  the  electrical  department  at  Harvard.  Below  are  pictured  the 
members  of  the  Harvard  Radio  School,  lined  up  for  inspection 


What  Women  Can  Do  and 
Are  Doing 

Progress  of  the  Hunter  College  Students 

The  follozving  statement  has  been  made  by  the  Wifeless  Section  of  the  National 
League  for  Woman's  Service: 


THE  members  of  the  Wireless 
Class  For  Women  at  Hunter 
College,  New  York  City,  under  the  aus- 
pices of  the  National  League  for  Wom- 
an’s Service  are  making  excellent  pro- 
gress. More  than  100  pupils  are  study- 
ing the  art. 

L.  R.  Krumm,  technical  lecturer  ot 
the  class,  has  received  his  commission 
* as  captain  in  the  Signal  Corps  of  the 
United  States  Army  and  Otto  Red  fern, 
code  instructor,  has  received  his  com- 
mission as  lieutenant  in  the  Navy. 
Both  Captain  Krumm  and  Lieutenant 
Redfern  are  now  stationed  in  the  New 
York  Navy  Yard,  but  will  continue 
their  work  with  the  wireless  classes  until 
their  duties  make  it  impossible  for  them 
to  do  so. 

One  of  the  possibilities  open  to  the 
members  of  the  class  was  pointed  out 
by  Professor  Michael  I.*  Pupin,  of  the 
National  Advisory  Board.  He  suggest- 
ed that  the  students  showing  marked 
ability  should  be  encouraged  t6  fit 
themselves  to  be  instructors  in  radio 
telegraphy.  It  is  well  within  the  bounds 
of  possibility  that  the  present  corps  of 
instructors  throughout  the  United  States 
will  be  considerably  depleted,  in  which 
event  women  may  qualify  as  teachers 
of  wireless  and  take  the  places  of  men 
needed  at  the  front. 

“What  use  will  they  make  of  the  art 
after  they  have  mastered  it?”  is  a re- 
mark frequently  made  regarding  this 
new  activity  of  women.  We  know  al- 
most nothing  of  what  women  among 
our  Allies  are  doing,  but  occasionally 
we  hear  of  inspiring  service  which 
those  in  England  and  France  are  per- 
forming. What  we  have  to  do  is  to  be 
ready.  Suppose  in  six  months  we  are 
called  upon  to  provide  a number  of 
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radio  operators  in  order  that  the  wire- 
less men  may  be  released  from  their  reg- 
ular posts  and  go  to  the  front.  We 
shall  be  ready.  In  a year  we  shall  have 
hundreds  of  operators.  What  the  wom- 
en have  to  look  forward  to  is  a chance 
for  service.  It  may  not  materialize  with- 
in the  next  year,  but  the  signs  of  the 
times  give  us  absolute  assurance  that 
when  we  are  ready  we  shall  be 
wanted. 

There  is  no  doubt  in  the  minds  of 
those  who  know  what  is  really  going  on 
in  the  circles  having  to  do  with  the 
preparations  for  actual  warfare,  that 
the  woman  power  of  the  United  States 
will  be  called  on  in  ways  that  now  seem 
out  of  consideration  altogether. 

In  an  interview  which  Mrs.  Herbert 
Sumner  Owen,  chairman  of  the  National 
Committee  of  the  National  League  for 
Woman’s  Service,  had  recently  in 
Washington  with  two  of  the  jmen  who 
stand  high  in  the  councils  of  the  Navy 
Department,  she  was  told  that  there 
were  five  electrical  schools  under  the 
control  and  authority  of  the  navy.  “I 
will  promise  you  in  the  name  of  the 
National  League  500  radio  operators 
six  months  from  the  day  that  the  navy 
co-operate  with  me,”  she  said.  There 
was  a possibility  at  the  time  that  an  elec- 
trical school  in  one  of  the  navy  yards 
would  be  thrown  open  to  a class  of  100 
women.  There  has  since  been  an  influx 
of  men  into  the  various  navy  schools, 
particularly  the  one  which  was  in  ques- 
tion, and  had  there  been  no  opposition, 
it  would  have  been  impossible  for  worrj- 
en  to  have  received  training  in  this 
navy  yard.  A reporter  who  heard  Mrs. 
Owen’s  assertion  probably  misunder- 
stood her,  for  a statement  that  she  had 
undertaken  to  present  the  Navy 
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Mrs.  J . C.  Sheehan,  an  active  figure  among  the  women  who  took  up  wireless  to  aid  the  nation 


Department  with  500  radio  operators  in 
six  months  was  published.  While  all  of 
the  members  of  the  class  at  Hunter  can- 
not expect  to  be  graduated  as  full-fledged 
operators  in  six  months,  there  is  little 
doubt  that  a large  percentage  of  their 
number  will  complete  the  course  within 
that  time. 

Another  misapprehension,  due  to 
published  reports,  should  be.  corrected. 
Miss  Helen  Campbell  was  understood 
bv  a reporter  to  say  that  any  girl  of 
alert  intelligence  could  become  a radio 
•perator  in  three  months.  Miss  Camp- 


bell was  surprised  when  she  read  the 
statement. 

“I  had  had  three  years  of  actual  serv- 
ice in  telegraphy  as  preparation,”  she 
said,  “and  it  took  me  six  weeks  to  pre- 
pare myself  to  take  the  emergency 
license.  I shall  not  go  up  for  my  com- 
mercial license  before  the  end  of  six 
months.” 

It  must  be  remembered  that  the  girls 
in  the  wireless  class  are  receiving  in- 
struction only  at  the  evening  sessions. 
The  larger  proportion  of  them  are  self- 
supporting  and  attend  the  wireless 
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class  after  a hard  day’s  work.  They 
display  admirable  spirit  and  enthusiasm. 

One  of  the  students  is  a girl  who  is 
earning  $6  a week.  She  lives  at  home, 
but  is  compelled  to  defray  all  her  per- 
sonal expenses  except  those  for  board 
and  lodging  out  of  her  pay.  When  she 
made  application  to  join  the  class  Mrs. 
Owen  attempted  to  dissuade  her.  She 
works  from  eight  o’clock  in  the  morning 
until  five  o’clock  at  night  and  is  barely 
of  the  age  required  for  admission  to 
the  class.  However,  she  begged  with 
tears  in  her  eyes  to  be  allowed  to  carry 
out  her  ambition. 

“I  have  read  everything  I can  get  my 
hands  on  in  the  libraries,”  she  said.  “A 
boy  I ' know  got  me  an  old  buzzer  and 
I have  done  what  I can  to  learn  the 
code,  but  I cannot  go  on  any  longer  by 
myself.  Please  let  me  come  into  the 
class.  I’d  rather  go  without  everything 
else  and  pay  my  fee  to  come  in.” 

It  goes  without  saying  that  the  appli- 
cant’s plea  for  admission  was  successful. 
“I  take  off  my  hat  to  that  child,”  said 
Mrs.  Owen.  “She  is  the  type  of  girl  that 
we  are  coming  in  touch  with  through 
this  new  activity.  We  ought  to  have 
some  scholarships,  and  when  I get  time 
I am  going  to  go  out  and  beg  for  a re- 
serve fund  so  that  girls  like  her  can  have 
the  chance  that  they  want  so  much.” 

David  Sarnoff  of  the  Marconi  Wire- 
less Telegraph  Company  of  America,  in 
conversation  with  Mrs.  Owen,  re- 
cently, said:  “How  many  girls  in  your 
classes  do  you  suppose  would  volunteer 
for  service  on  coast-wise  steamers?  It 
would  be  practically  safe,  and  if  we 
could  put  women  on  those  steamers  we 
could  set  free  for  navy  service  the  men 
detailed  on  these  craft.” 

“I  had  never  imagined  that  this  was 
the  sort  of  call  that  might  come  to  my 
girls,”  said  Mrs.  Owen.  "However,  I 
don’t  believe  Mr.  Sarnoff  realized  how 
amazed  I was,  for  I managed  to  re- 
spond that  I believed  my  girls  would 
volunteer  for  any  service  that  the  United 
States  might  ask  of  them.” 

That  night,  when  the  classes  were 
gathering,  Mrs.  Owen  told  the  pupils 
what  Mr.  Sarnoff  had  said. 


“Now  don’t  answer  hurriedly  the 
question  I am  going  to  ask  you,”  she 
said,  “think  over  soberly  what  it  means 
and  then  tell  me  how  many  of  you  are 
ready  to  volunteer  for  such  a service.” 

Every  girl  present  signified  her  wil- 
lingness to  go  wherever  the  United 
States  might  call  her. 

Miss  Helen  Campbell,  the  only  one  ot 
the  class  who  now  has  a license  making 
her  eligible  for  this  service,  was  ad- 
vised by  Professor  Hill  to  prepare  her- 
self to  instruct  students.  She  was  ab- 
sent when  Mrs.  Owen  spoke  to  the 
classes,  but  when  informed  of  what  Mr. 
Sarnoff  had  said,  she  replied:  “I  will 

volunteer  today  if  they  want  me.” 

Besides  the  coastwise  steamers  going 
through  the  canal  and  up  the  Pacific 
coast  and  along  the  Central  and  South 
American  coasts  and  Mexico,  there  are 
the  river  steamers,  sound  steamers  ana 
craft  of  the  short  lines  all  about  our 
home  waters  on  which  girls  might  serve 
as  operators. 

Although  the  Navy  Department  has 
not  taken  up  Mrs.  Owen’s  promise  to 
provide  operators,  the  appeals  for  aid 
and  instruction  are  pouring  in  in  such 
numbers  that  perhaps  the  500  operators 
may  be  ready  by  the  time  the  Navy  De- 
partment is  ready  to  co-operate  in  the 
plan.  There  are  four  divisions  of  the 
wireless  classes  at  Hunter  College,  with 
approximately  twenty-five  women  in 
each  division.  Each  division  has  its 
commandant  who  calls  the  class  to  or- 
der, calls  the  roll,  leads  in  the  salute 
to  the  flag,  receives  the  excuses  and  ex- 
planations of  tardiness,  jogs  the  mem- 
ories of  the  delinquents  as  to  fees,  and 
is,  in  general,  responsible  for  her  par- 
ticular division. 

Miss  Rebecca  Parker,  who  is  com- 
mandant of  the  first  division,  is  soft- 
voiced  and  gentle,  with  a firm  will.  She 
is  attached  to  Grace  Church,  where  she 
accomplished  excellent  work  last  sum- 
mer in  the  fight  against  infantile 
paralysis. 

Mrs.  Eila  Haggin  is  the  commandant 
of  the  second  „class.  Mrs.  Haggin  is  a 
woman  of  leisure  and  is  detailed  on 
special  work  at  the  Marconi  School  of 
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Instruction,  New  York,  in  the  morning. 
She  spends  the  evening  with  her  class 
at  Hunter.  Mrs.  Henry  M.  Warner  is 
the  commandant  of  the  afternoon  class, 
which  is  made  up  of  women  of  leisure. 
Miss  Helen  Hemphill,  commandant,  is 
employed  as  translator  in  the  engineer's 
library  of  the  Western  Electric  Com- 
pany. 

The  committee  of  the  National 
League  for  Woman's  Service  in  Atlanta, 
Ga.,  has  started  a preparatory  class  on 
the  lines  blocked  out  by  the  National 
Advisory  Board  and  has  sent  its  most 
promising  pupil,  Mrs.  J.  C.  Sheehan,  to 
New  York  City  to  take  advantage  of 
a scholarship,  one  of  three  that 
has  been  put  at  Mrs.  Owen's  dis- 
posal. Mrs.  Sheehan  had  worked 
up  her  speed  to  ten  words  a minute,  but 
had  had  no  opportunity  for  technical  or 
laboratory  training.  She  is  detailed  for 
special  training  at  tfi£  Marconi  School 
during  the  morning  and  afternoon  ses- 
sions and  is  at  Hunter  for  the  evening 
session.  She  shows  marked  ability. 
Mrs.  Sheehan  took  up  radio  telegraphy 
purely  from  a patriotic  motive.  Natu- 
rally it  appealed  to  her,  but  it  is  because 
of  her  desire  to  fit  herself  for  real  serv- 
ice in  the  national  emergency  that  she 
is  giving  up  her  whole  time  to  this 
work.  It  is  to  be  borne  in  mind  that 
six  hours'  concentrated  mental  effort  a 
day  through  the  hot  summer  months  is 
no  holiday  proposition,  even  though  our 
beloved  New  York  may  be,  as  it  has 
been  described,  a delightful  summer  re- 
sort. 

A close  connection  between  the  ram- 
ifications of  the  wireless  divisions  of 
the  National  League  for  Woman’s  Serv- 
ice, is  being  established  and  a coherent 
scheme  has  been  instituted.  The  outline 
of  the  plan  follows : 

In  collaboration  with  the  Marconi 
School  of  Instruction,  an  Extension 
Wireless  Course  is  being  arranged  for. 
Each  wireless  chairman  will  receive  reg- 
istrations for  her  particular  group. 
These  groups  will  engage  instructors. 
Each  member  of  the  group  will  sub- 
scribe to  The  Wireless  Age.  which 
contains  each  month  an  article  by  El- 
mer E.  Bucher.  The  instructors  of  the 


various  groups  will  use  these  articles  of 
Mr.  Bucher  as  a structure  round  yvhich 
to  build  the  class.  The  individual  mem- 
bers of  the  class  will  be  enabled  to  pur- 
chase the  necessary  outfit  for  $7.50,  plus 
expressage  or  postage.  This  prelimin- 
ary training  will  carry  the  members  of 
the  class  to  the  point  where  it  can  be 
decided  whether  they  intend  to  finish 
the  training  and  take  their  commercial 
licenses.  The  Marconi  Schools  in  San 
Francisco  and  in  New  York  and  the 
National  League's  Wireless  Class  for 
Women  at  Hunter  College  will  be  open 
to  members  of  these  various  classes 
throughout  the  United  States. 

It  is  probable  that  the  establishment 
of  these  preparatory  classes  will  give 
an  opportunity  to  all  those  who  desire 
this  training  to  prove  themselves;  in 
fact,  it  will  winnow  out  the  “real  stuff*' 
of  which  radio  operators  must  be  made. 
The  fact  that  the  ^rt  is  not  an  easy 
one  cannot  be  too  strongly  emphasized. 
But  is  there  any  real  achievement  that 
is  soft  and  easy?  Radio  telegraphy  is 
now  in  its  infancy,  it  stimulates  the 
imagination,  opens  up  vistas  of  fasci- 
nation and  has  such  unlimited  possi- 
bilities for  the  inquiring  mind  as  to  make 
it  well  worth  the  price  that  must  be  paid 
in  hard  work  and  in  the  achieving  of 
success  in  this  particular  sphere  of  ac- 
tivity. 

Apparatus  which  was  the  accepted 
model  a year  ago  is  being  “scrapped" 
today.  Pupin's  experience  shows  what 
lies  in  the  grasp  of  the  young  minds 
which  take  up  the  consideration  of  this 
most  wonderful  of  problems.  The  im- 
migrant boy  of  several  years  ago  is  the 
man  whose  “coils"  have  made  impossi- 
bilities accomplished  facts.  To  you. 
girls,  who  have  this  door  open  to  you, 
congratulation  is  a poor  and  weak  word. 
Those  of  you  who  pass  the  tests  have 
a fairyland  of  the  intellect  opening  to 
you.  There  is  no  reason  why  you 
should  not  achieve.  There  is  no  reason 
why  we  should  not  have  a great  woihan 
radio  engineer.  The  privilege  is  put  into 
your  hands.  It  remains  now  for  you 
to  prove  that  you  are  worth  the  oppor- 
tunity which  is  given  you. 
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Intensive  Course  in  Wireless 

Planned 

In  response  to  numerous  applications,  it  has  been  decided  by  the  National 
Advisory  Board  of  the  National  League  for  Woman’s  Service  to  offer  to 
the  women  of  the  United  States  an  intensive  course  in  wireless  telegraphy 
to  be  held  in  Hunter  College,  Lexington  Avenue,  between  Sixty-eighth  and 
Sixty-ninth  Streets,  New  York  City.  This  course  will  be  of  three  months’ 
duration,  beginning  July  9th.  Arrangements  have  been  made  to  hold  sessions 
ot  six  hours  a day,  five  days  a week. 

This  course  is  designed  for  students  and  teachers  who  are  ambitious  to 
take  up  this  branch  of  national  service.  “We  believe,”  says  a statement  is- 
sued by  Mrs.  Herbert  Sumner  Owen,  chairman  of  the  National  Advisory 
Board,  “they  can  prepare  for  the  test  required  by  the  United  States  Govern- 
ment, before  granting  a commercial  license,  in  three  months’  time. 

“It  is  not  desirable  to  take  this  intensive  course  unless  it  is  a necessity  as 
it  entails  concentrated  study  of  the  most  severe  type.” 

Anyone  desiring  to  apply  for  this  course  must  register  with  the  National 
League  for  Woman’s  Service  in  her  community  and  send  to  Hunter  College 
application  for  membership  in  this  class. 

The  fee  for  the  course  will  be  $35.  Text  books  $0.75. 

The  course  has  been  approved  by  Professor  Michael  I.  Pupin,  Dr.  Alfred 
N.  Goldsmith,  Edward  J.  Nally,  Gano  Dunn,  Professor  Lewis  D.  Hill  and 
John  Stone  Stone. 


COLLEGE  OF  CITY  OF  NEW 
YORK  STATION  OPEN 

After  an  inspection  by  naval  officers 
of  the  radio  laboratories  of  the  College 
of  the' City  of  New  York,  a recommen- 
dation was  made  to  the  War  Depart- 
ment that  an  exception  be  made  to  the 
order  of  President  Wilson  that  all  non- 
official wireless  stations  be  shut  down 
during  the  war.  The  authorities  have 
allowed  the  use  of  the  entire  radio 
equipment  for  experiment  and  instruc- 
tion. 


PENNSYLVANIA  STATE  COL- 
LEGE GIRLS  ORGANIZE 

Seventy  girl  students  at  the  Pennsyl- 
vania State  College  have  organized  a 
reserve  unit  of  wireless  telegraph  opera- 
tes. They  expect  to  offer  their  serv- 
ices to  the  Government  after  they  be- 
come efficient  with  the  codes  and  ap- 
paratus. 

Practical  work  with  instruments  and 
lectures  are  given  regularly  to  the  class 
of  co-eds  by  F.  R.  Amthor,  a student, 


who  is  versed  in  military  communi- 
cation. Twenty-five  other  young  wo- 
men are  learning  flag  signaling  under 
the  semaphore  or  two-flag  code. 

With  more  than  300  of  the  men  stu- 
dents already  out  of  college  for  patriotic 
service  under  arms  and  on  farms,  the 
girls  said  they  Would  not  be  outdone. 
Immediately  they  formed  Red  Cross 
units,  took  lessons  in  first-aid  work  and 
established  the  class  in  wireless. 


BOSTON  YOUNG  WOMEN  RE- 
PORT FOR  DUTY 

Miss  Charlotte  Bayliss  and  Miss 
Edith  Sigourney,  who  are  among  the 
first  young  women  to  pass  the  examina- 
tion for  enrollment  in  the  Naval  Re- 
serves in  Boston,  have  reported  for  duty 
as  wireless  operators.  Both  young  wo- 
men have  been  active  in  charitable  work 
in  Boston.  

Clark  College  in  Worcester,  Mass., 
has  petitioned  War  Department  officials 
for  permission  to  establish  a class  in 
wireless  at  the  college. 


Digitized  by  Google 


Digitized  by  boogie 
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FIRST  PRIZE,  TEN  DOLLARS 
Suggestions  for  Improving  the  Design 
of  Receiving  Apparatus 

This  article  was  prepared  to  convey 
suggestions  regarding  the  methods  fol- 
lowed in  the  design  of  receiving  tuners 
and  associated  apparatus. 

On  the  panels  of  some  receiving  sets 
are  too  many  binding  posts  and  name 
plates.  Not  only  do  the  posts  detract 
from  the  appearance  of  the  set,  but  they 
are  sometimes  placed  in  the  most  inac- 
cessible places. 

There  is  on  the  market  a set  for  re- 
ceiving undamped  signals,  on  which  the 
binding  posts  are  located  at  least  eighteen 
inches  from  the  base.  Imagine  this  set 
wired  up  in  a station ! The  whole  beauty 
of  the  cabinet  design  is  destroyed  by  the 
wires  running  that  distance  up  the  side 
of  the  apparatus. 

If  the  only  defense  that  can  be  put  for- 
ward for  this  construction  is  the  high 
insulating  qualities  of  the  panel  on  which 
the  posts  are  mounted,  why  not  use  in- 
expensive bushings  and  employ  cheaper 
posts  at  the  back  of  the  set?  A simple 
connection  employing  a machine  screw 
and  a washer  will  serve  the  purpose  as 
well,  if  not  better. 

Going  to  the  other  extreme  and  select- 
ing a cheap  set,  there  is  a little  cabinet 
set  less  than  a foot  each  way  on  the  panel 
and  less  than  four  fingers  thick.  This 
has  six  large  binding  posts  and  four 
name  plates  on  the  tiny  panel. 

These  name  plates  are  intended  to  in- 
dicate where  to  make  connections.  A 
blueprint  will  give  more  information  at 
less  cost  and  simplify  the  construction. 
Another  set,  alike  as  to  size  of  panel,  but 
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twice  as  thick,  has  eight  binding  posts 
and  seven  name  plates  on  the  panel. 

Then,  again,  there  are  variable  con- 
densers which  have  binding  posts  on  the 
top.  They  are  not  in  themselves  very 
objectionable,  except  that  they  necessi- 
tate unsightly  wiring.  I suggest  a simple 
method  of  connection  that  is  not  so 
noticeable. 

The  arrangement  of  the  controls  on  a 
cabinet  set  has  important  bearing  on  its 
appearance.  In  the  construction  of  some 
sets  the  switches  and  other  knobs  are 
placed  without  regard  to  appearance  and 
symmetry.  On  the  other  hand,  unneces- 
sary switches  are  employed  to  effect  the 
appearance  of  a well  balanced  panel. 
This  does  not  improve  the  set.  One 
coupler  I have  in  mind  has  twice  as  many 
contacts  as  are  required  on  one  switch 
for  the  reason  referred  to ; in  fact,  each 
of  the  two  switches  has  twenty-five,  con- 
tacts. Imagine  the  end  turn  losses  and 
capacity  losses  in  all  those  leads!  The 
same  effect,  perhaps  closer  tuning,  could 
be  obtained  by  using  a variometer  for 
fine  tuning,  and  tapping  off  the  remainder 
of  the  primary  in  units  equal  to  the  maxi- 
mum value  of  the  variometer. 

The  carrying  out  of  my  suggestions, 
of  course,  would  make  for  simplicity, 
and  this  is  the  keynote  of  successful  re- 
sults. Turning  to  the  small  “ Tron  ” 
panels,  it  will  be  noted  that  a small  two- 
point  switch  is  used  to  select  one  of  two 
filaments.  This  is  not  necessary  by  any 
means  and  too  often  unbalances  the 
whole  design.  A circuit  that  eliminates 
this  switch  is  shown  in  the  Accompanying 
drawing.  It  is  only  necessary  that  the 
resistance  wire  on  the  rheostat  be  cut  at 
the  center  and  a small  piece  of  fibre  be 
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Drawing,  First  Prise  Article 


inserted  in  the  cut.  The  open  end  of  the 
winding  is  connected  to  the  filaments. 
The  switch  lever  is  normally  in  the  small 
fibre  block;  moving  it  one  way  or  the 
other  will  cut  in  either  filament  gradu- 
ally. It  is  thus  impossible  to  suddenly 
throw  the  current  into  the  filament  with 
resistance  nearly  all  cut  out  and  burn  it 
out. 

Examine  the  more  complicated  ampli- 
fying “ Tron  ” panels.  They  are  usually  a 
motley  collection  of  switches  and  vari- 
ables. Name  plates,  letters  and  figures 
are  distributed  with  a lavish  hand  and 
all  to  the  detriment  of  the  appearance  of 
the  set. 

Manufacturers  are  beginning  to  real- 
ize that  variometers  are  superior  to  con- 
densers for  fine  tuning,  particularly  with 
the  regenerative  circuits  now  in  vogue. 
This  is  a sign  of  further  development  in 
receiving  apparatus. 

Another  matter  of  importance  is  the 
arrangement  of  the  wiring  of  a receiving 
cabinet  so  it  may  be  changed  easily  and 
quickly.  The  writer  has  just  designed 
an  amplifying  “Tron”  cabinet  that 
meets  these  requirements.  All  the  in- 


struments have  leads  brought  up  to  a 
panel  mounted  two  inches  below  the 
level  of  the  top  of  the  cabinet.  The  set 
contains  three  variables,  two  “ Tron  ” 
tubes,  two  sets  of  high  voltage  batteries 
with  allied  potentiometers,  two  rheostats 
and  two  telephone  keys.  A separate  lead 
is  brought  up  from  each  of  these  and 
connected  to  a spring  binding  post.  The 
top  of  the  cabinet  is  held  in  place  with 
hinges  and,  when  closed,  covers  the  panel 
with  all  the  binding  posts. 

With  this  set  any  desired  hookup  can 
be  tried  out.  All  that  is  necessary  to 
effect  a change  is  to  raise  the  top,  and, 
by  means  of  short  lengths  of  copper 
wire,  connect  the  proper  posts  together. 

In  conclusion  I make  the  following 
recommendations : Employ  less  vari- 

able condensers,  more  variometers, 
fewer  switches,  and  place  them  sym- 
metrically, find  a less  conspicuous  place 
for  the  binding  posts  and  arrange  the 
set  so  the  connections  may  be  changed 
and  the  station  wired  up  in  accordance 
with  the  latest  advances  in  the  art. 

T.  W.  Benson,  Pennsylvania. 
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SECOND  PRIZE,  FIVE  DOLLARS 
A 1 K.  W.  Oil-Immersed  High  Voltage 
Condenser 

The  condenser  described  in  this  article 
has  the  correct  capacity  for  a 1 K.  W. 
transformer.  The  glass  plates  can  be 
secured  from  a photographer  and  should 
be  10  inches  by  8 inches,  and  one-eighth 
of  an  inch  in  thickness. 

Thirty-five  of  these  plates  will  be  re- 
quired. They  should  be  covered  with 
tinfoil  on  both  sides,  each  sheet  measur- 


inches,  and  they  are  attached  to  the  glass 
by  means  of  melted  wax. 

Thirty-three  plates  should  be  covered 
in  this  manner,  the  other  two  being  used 
for  the  top  and  bottom  plates.  Coating 
both  sides  of  the  glass  makes  two 
thicknesses  of  tinfoil  between  each 
plate. 

This  having  been  completed,  cut  out 
two  pieces  of  wood  of  the  same  dimen- 
sions as  the  plates  of  glass,  except  that 
the  wopd  should  be  about  one-fourth  of 
an  inch  thick.  Secure  four  clamps  (A, 


Drazoings,  Second  Price  Article 


ing  8 inches  by  6 inches.  The  glass  is 
coated  with  the  tinfoil  in  the  following 
manner:  First  heat  the  plate  of  glass 

and  rub  the  surface  with  a piece  of  bees 
wax.  When  the  wax  melts,  cover  each 
side,  of  the  glass  with  the  tinfoil.  While 
the  glass  is  still  warm,  stick  the  terminal, 
C (Figure  2)  on  one  side  of  the  glass 
and  the  terminal,  D (Figure  2)  on  the 
opposite  side  of  the  glass.  These  are 
cut  from  tinfoil,  measuring  1 inch  by  4 


Figure  1)  , such  as  are  used  to  hold  the 
corners  of  curtain  stretchers. 

On  one  side  of  the  pieces  of  wood  (B, 
Figure  1)  lay  the  glass  plate  having  no 
tinfoil  on  it.  Then  place  the  other 
thirty-three  plates  on  this  and  cover 
them  with  a plain  piece  of  glass  and 
finally  with  the  wood.  Arrange  the 
plates  during  assembly  so  that  the  ter- 
minals come  out  on  alternate  sides.  For 
instance,  terminal  C,  Figure  2,  comes 


Digitized  by 


Google 


774 


THE  WIRELESS  AGE 


July,  1917 


from  the  top  plate,  while  terminal  D, 
Figure  2,  comes  from  the  next  plate. 

When  all  plates  are  assembled,  the 
clamps  should  be  attached  at  each  comer, 
as  in  Figure  1,  and  the  condenser  heated 
until  the  wax  begins  to  melt.  Then  the 
clamps  should  be  tightened  and  the  wax 
allowed  to  harden. 

The  condenser  is  now  ready  to  be 
placed  in  the  oil.  The  dimensions  for 
the  tank  are  not  given,  but  it  should  be 
large  enough  to  admit  the  condenser  with 
ease.  The  cover  of  the  tank  should  be 
of  some  insulating  material  so  that  the 
terminals  may  be  brought  out  to  bind- 
ing posts.  Finally  the  tank  should  be 
filled  with  insulating  or  transformer  oil 
until  the  plates  are  completely  sub- 
merged. 

W.  Bradshaw,  Connecticut . 

THIRD  PRIZE,  THREE  DOLLARS 
Description  of  an  Aerial  Mast  of 
Unique  Construction 

This  article  contains  a description  of 
an  aerial  mast  which  I designed.  My 
mast  is  70  feet  in  height,  made  of  speci- 
fied lengths  of  pipe,  ranging  from  2 inches 
at  the  base  to  of  an  inch  at  the 
mast  top.  It  is  supported  by  four 
strands  of  telegraph  wire,  which  in  turn 
are  fastened  by  log  stays  as  shown  in 
the  accompanying  drawing. 

The  chief  difficulty  found  was  that  the 
supporting  wires  gradually  became  slack. 
This  fault  I entirely  eliminated  by  a 
tapped  plug  scheme  for  tightening  and 
fastening  the  wire  to  the  cross  bars. 
This  tapped  plug  is  of  simple  design  as 
shown  in  the  lower  left  hand  detail.  The 
base  is  made  from  a pipe  plug  and  a hole 
drilled  to  take  the  wire.  Perpendicular 
to  this  hole  is  a tap  in  which  is  placed  a 
screw  for  fastening  the  wire  perma- 
nently when  it  is  once  pulled  tight. 

If  double  cross  ties,  such  as  shown  in 
the  drawing,  cannot  be  obtained  easily, 
it  would  be  possible  to  use  two  cross  ties 
connected  by  a nipple.  Then  one  set  of 
bars  would  be  slightly  above  the  others. 

The  obvious  simplicity  of  the  mast 
does  not  call  for  further  explanation  on 
my  part,  and  I trust  that  my  drawing 


will  show  at  least  the  general  principle 
of  design. 

George  H.  P.  Gannon,  / 

Massachusetts.  / 

FOURTH  PRIZE,  SUBSCRIPTION 
TO  THE  WIRELESS  AGE 
How  to  Make  a Highly  Polished  Bl&ck 
Panel 


The  following  should  be  of  interest  to 
amateurs  who  desire  a highly  polished 
black  panel  and  do  not  wish  to  spend 
the  amount  of  cash  necessary  for  hard 
rubber  or  bakelite: 

Take  a piece  of  some  soft  porou9 
wood,  such  as  cypress,  cut  it  to  the 
desired  size,  drill  all  holes  that  are 
needed,  then  cut  down  the  rising  of  the 
grain  with  a piece  of  pumice  stone  and 
some  water.  Pour  two  quarts  of  boil- 
ing water  over  one  ounce  of  powdered 
extract  of  logwood  and  when  the  solu- 
tion is  effected,  add  one  drachm  of  yel- 
low chromate  of  potash  and  stir  the 
solution  well. 

Apply  two  or  three  coats  of  this  to 
the  wood  until  a deep  black  is  produced. 
The  panel  is  then  polished  by  the  use  of 
powdered  tripoli  and  boiled  linseed  oil. 
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This  wood  is  then  put  in  a solution  of 
equal  parts  of  gem  salt,  rock  alum,  white 
vinegar,  chalk  and  Peebles’  powder.  Mix 
these  together  well  and  put  the  wood  in 
after  the  ebullition  is  over.  The  latter 
solution  will  petrify  the  wood  making  it 
hard  like  rock. 

Panels  made  in  this  way,  while  slightly 
inferior  to  hard  rubber  in  respect  to  in- 
sulation qualities,  will  never  warp  or 
twist,  and  will  have  a bright,  shiny  black 
face. 

If  the  amateur  will  follow  my  direc- 
tions closely,  he  will  have  a panel  that 
will  be  a credit  to  his  station  and  will 
represent  a decided  saving  in  cash. 

If  a cherry  colored  panel  instead  of 
the  solid  black  is  desired,  use  the  follow- 
ing solution:  Three  quarts  of  rain 

water  and  four  ounces  of  anotto  boiled 
in  a copper  kettle  until  the  anotto  is  dis- 
solved. Put  in  a piece  of  potash  about 
the  size  of  a walnut  and  boil  for  about ' 
half  an  hour  longer.  This  gives  a bright 
cherry  color. 

V.  C.  McIlvaine,  Florida. 

HONORARY  MENTION 
Antimony  Silicon  Detectors  and  Their 
Advantages 

A great  many  amateurs  have  trouble 
keeping  the  adjustment  of  silicon  de- 
tectors. To  a great  extent  this  may  be 
remedied  by  using  as  a contact,  in  place 
of  the  customary  point  or  wire,  a 
wedge-shaped  piece  of  antimony.  The 
edge  should  be  as  sharp  as  possible  and 
only  a small  part  should  be  in  contact 
with  the  silicon.  The  use  of  this  min- 
eral allows  a greater  pressure  on  the 
silicon  without  making  the  signals  in- 
audible. The  signals  may  not  be  as 
strong  in  some  cases  as  by  using  a light 
contact  (as  a point),  but  the  keeping  of 
adjustment  must  be  taken  into  consid- 
eration. 

A.  C.  Stansfield,  New  York. 

HONORARY  MENTION 

Supposed  Wireless  Telephone  Con- 
versations and  an  Actual 
Experience 

Speaking  of  wireless  telephone  conver- 
sations which  so  many  amateurs  have 


heard,  particularly  around  the  zones 
where  such  transmitters  are  in  opera- 
tion, I am  firmly  of  the  opinion  that  in  a 
number  of  cases  these  supposed  conver- 
sations are  the  result  of  an  elastic  im- 
agination working  jointly  with  a few 
solid  facts. 

It  is  often  noticed  that  the  average 
amateur  is  so  greatly  interested  when  he 
operates  his  apparatus,  in'  fact,  he  is 
so  fascinated  at  hearing  far-off  stations, 
that  his  imagination  carries  him  beyond 
all  bounds,  and  while  in  this  state  it  is 
likely  that  he  will  hear  almost  any- 
thing. 

Others  may  have  been  fooled  as  I 
was.  One  night  about  six  months  ago, 
just  after  adjusting  my  vacuum  valve  to 
its  best  degree  of  sensitiveness  and  get- 
ting results  not  to  be  compared  with  pre- 
vious detectors  in  use,  I put  my  tele- 
phones on  to  pick  up  anything  within 
range.  After  turning  the  switches  here 
and  there  and  adjusting  the  apparatus 
for  a few  minutes,  I came  upon  a dis- 
tinct voice  saying,  “Hello,  Hello;  who 
is  this?”  Then  I heard  nothing  further 
that  night. 

- I was  of  course  of  the  firm  belief  that 
I had  heard  a wireless  telephone  conver- 
sation, and  I thought  possibly  that  the 
signals  emanated  from  the  telephone 
transmitter  at  Arlington.  But  when  I 
heard  a similar  conversation  a couple  of 
nights  later,  I began  to  retrench  and 
wonder. 

Two  or  three  days  later  I traced  out 
my  connections  thoroughly  and  found 
that  the  wireless  apparatus  was  con- 
nected to  earth  by  the  same  ground  wire 
attached  to  the  house  telephone  -and 
which,  by  the  way,  was  a party  line. 
Therefore,  what  I had  really  heard  was 
a part  of  an  actual  wireless  telephone 
conversation. 

It  may  be  that  some  amateurs  have 
been  fooled  in  the  same  way  that  I was, 
and  I advise  them  to  trace  down  their 
connections  and  make  sure  that  they 
have  an  individual  earth  connection. 

J.  F.  Miller,  Illinois. 
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Answers  will  be  given  in  this  department  to  questions  of  subscribers,  covering  the  full 
range  of  wireless  subjects,  but  only  those  which  relate  to  the  technical  phases  of  the  art  and 
which  are  of  general  interest  to  readers  will  be  published  here.  The  subscriber's  name 
and  address  must  be  given  in  all  letters  and  only  one  side  of  the  paper  written  on;  where 
diagrams  are  necessary  they  must  be  on  a separate  sheet  and  drawn  with  India  ink.  Not 
more  than  five  questions  of  one  reader  can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 


C.  T.  H.,  Barto,  Pa.,  inquires: 

Ques. — (1)  I am  attaching  to  this  com- 
munication two  circuit  diagrams  for  the 
charging  of  a 6-volt  40-ampere  hour  stor- 
age battery  and  desire  to  know  which  one 
is  correct.  In  the  first  diagram  five  lights 
are  connected  in  parallel  and  the  entire 
bank  in  series  with  the  cell,  and  in  the  sec- 
ond diagram  five  lights  are  connected  in 
series  with  one  another  and  with  the  cells. 

Ans. — (1)  The  parallel  connection  of 
lamps  is  the  correct  one.  Each  lamp  will 
pass  approximately  % ampere  and  there- 
fore five  in  parallel  will  permit  about  2Vz 
amperes  to  flow  on  charge.  If  this  is  the 
normal  charging  rate  of  the  particular  cell 
it  will  effect  the  purpose,  but  it  is  usual  to 
pass  about  5 amperes  through  a 40-ampere 
hour  storage  cell  during  the  charging 
period. 

* * * 

A.  E.,  Sargent,  Neb.,  inquires: 

Ques. — (1)  I am  addressing  this  letter  to 
ycur  “Queries  Answered”  Department  be-> 
cause  I want  reliable  information.  I 
should  like  to  know  first  if  portable  wire- 
less stations  are  as  effective  as  stationary. 

Ans. — (1)  Portable  stations  generally 
cannot  cover  the  range  of  the  fixed  sta- 
tions because  usually  the  earth  connection 
is  not  as  efficient  and  the  antenna  is  of 
small  dimensions.  Modern  military  port- 
able transmitting  sets  are  very  powerful 
and  have  been  used  for  communication  up 
to  400  miles. 

Ques. — (2)  Can  undamped  waves  be  re- 
ceived by  small  receiving  sets? 

Ans. — (2)  We  do  not  understand  what 
you  mean  by  small  receiving  sets.  The 
majority  of  high-power  stations  using  un- 
damped waves  transmit  at  very  long  wave- 
lengths in  excess  of  6,000  meters,  and  con- 
sequently a rather  large  receiving  tuner  is 
required.  A special  detector  is  required 
for  the  reception  of  undamped  oscillations, 
such  as  the  tikker,  the  slipping  contact  detector 
or  the  vacuum  valve  used  as  a beat  receiver 
and  amplifier. 

Your  third  query  is  not  clearly  under- 
stood. Just  what  you  mean  by  tuned  or 
untuned  amateur  stations  is  not  clear.  It 
is  neces>ary  that  all  types  of  transmitting 
apparatus  in  use  by  amateurs  be  accur- 


ately tuned  to  a definite  wave-length  and 
to  resonance  with  the  local  oscillation  cir- 
cuit. 

Ques. — (4)  If  I can  pass  the  Government 
license  wireless  examinations  what  are  the 
opportunities  and  the  salary  to  be  ex- 
pected? 

Ans. — (4)  You  would  receive,  provided 
your  qualifications  were  in  accordance  with 
their  requirements,  immediate  employment 
in  the  ship  service  of  the  Marconi  Wireless 
Telegraph  Company  of  America. 

Ques. — (5)  Is  the  demand  for  wireless 

telegraph  operators  great? 

Ans. — (5)  There  is  a large  demand  for 
the  services  of  properly  qualified  telegraph- 
ists and  you  would  have  no  difficulty  in 
obtaining  employment  within  a few  days 
after  sending  in  your  application. 

Now  that  amateur  stations  have  been 

closed  by  Government  order,  there  is  no 
necessity  for  answering  your  last  query. 

* * * . 

W.  G.,  Oak  Park,  111.: 

The  glass  plates  of  a condenser  should 
be  free  from  lead  and  at  least  Hth  of  an 
inch  in  thickness.  For  amateur  use,  a 
plate,  8 inches  by  10  inches,  covered  with 
tinfoil,  6 inches  by  8 inches,  makes  the 
condenser  unit  easy  to  assemble  and  one 
which  will  not  take  an  inordinate  amount 
of  space. 

The  average  % K.  W.  transformer  will 
require  about  twelve  such  plates  connected 
in  parallel,  but  if  a series  parallel  connec- 
tion is  required,  you  will  need  forty-eight 
plates,  twenty-four  connected  in  parallel  on 
each  bank,  and  the  two  banks  finally  con- 
nected in  series. 

All  types  of  oscillation  transformers  are 
equally  efficient  provided  they  are  of  the 
correct  dimensions  and  have  sufficient  con- 
ductivity to  carry  the  current  without 
losses.  The  flat  spiral  pancake  type  is 
probably  more  convenient  because  it  per- 
mits the  sliding  contact  to  be  fastened  on 
a control  handle  which  can  be  revolved 
inch  by  inch  over  the  inductance  and  thus 
permits  a very  fine  adjustment  to  be  ob- 
tained in  the  quickest  possible  manner. 

The  November,  1916,  issue  of  The 
Wireless  Age  gives  complete  information 
( Continued  on  page  77 8) 
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EARNING  A NAVAL  NICK-NAME 
By  L.  E.  Fetter 

IT  was  thrust  upon  me — I didn’t  really 
earn  it  The  reason  was  this: 

I was  sent  to  the  U.  S.  S.  Marietta 
soon  after  leaving  the  Navy  electrical 
school. 

One  day  when  the  mail  steamer  was 
due  I sat  listening  in  for  her  report,  and 
after  she  had  called  I told  her  to  go 
ahead.  I judged  from  the  signals  that 
she  was  miles  away,  yet  she  came  in 
strong  the  first  time.  All  I got  was  “To 
the  Capt.” 

The  only  information  the  steamer 
could  have  for  us,  I reasoned,  v/ould  be 
to  announce  the  prospective  delivery  of 
mail.  I knew  the  last  stop  was  Living- 
ston, which  was  fifty  miles  away,  about 
three  hours’  sail;  she  would  probably 
call  as  soon  as  she  left  there.  So  I wrote 
out  the  following: 

“ To  the  Capt.,  U.  S.  S.  Mari- 
etta. Have  mail  for  you.  Will 


arrive  about  five  P.  M.  (Signed) 

Bluefields.’’ 

It  was  about  two  o’clock  when  I slnt 
this  in  to  the  captain.  An  orderly  sought 
me  out  fifteen  minutes  afterward  and 
said  that  the  skipper  wanted  me.  I sur- 
mised that  he  wanted  to  send  a message, 
but  he  said : “ Fetter,  if  you  get  a 

spud  from  the  locker  over  there  you 
can  toss  it  aboard  the  Bluefields.” 

I looked  over  the  side  and  saw  the 
Bluefields  not  a hundred  feet  away. 
I’d  forgotten  to  close  the  aerial  switch 
which  was  fastened  to  the  deck  above 
and  worked  by  pulling  a couple  of  cords. 
It  was  in  when  I got  the  call ; I pulled  it 
out  to  answer  (it  worked  on  the  trans- 
mitting side  when  out  and  on  the  receiv- 
ing set  when  in,  an  old  style  now),  and, 
in  my  haste,  forgot  to  pull  it  in  again. 
The  only  reason  for  hearing  the  Blue- 
fields operator  at  all,  the  second  time  was 
that  he  either  came  in  strong  enough  to 
jump  the  open  switch  or  I picked  him  up 
through  the  grounded  ship’s  line. 


Sttper-Sensithre  Microphone  Only  $7.50 

This  Instrument  Is  offered  at  an  ex- 
tremely low  price.  It  Is  excellent  for 
building  your  own  radio  amplifier.  Can 
also  be  used  in  many  experiments  where 
a sensitive  microphone  Is  required. 


Detectagraph  $15 

This  detecting  Instrument  of  marvelous 
sensitivity  can  be  used  for  detecting  se- 
cret conversations.  Outfit  consists  of 
Sensitive  Transmitter,  25-ft  Black  Cord. 
Receiver,  Headband,  Case  and  Battery. 


Send  for  One  To-day  and  Convince  Yourself 

MICROPHO-DETECT OR  COMPANY,  26-28  Ctrtlandt  8t.,  New  Yerfc 

Makers  af  Super-Sensitive  Micrephene  Apparatus 


P 


ATENTS 


WKITS  FOR  HOW  TO  OBTAIN  A PATENT, 

list  of  Patent  Buyers,  and  inventions  Wanted. 
SI, 000, 000  in  prises  offered  for  Inventions.  Bend 
Sketch  for  free  opinion  as  to  pat- 
entablllty.  Our  Four  Books  sent  I*  K f.  r. 
free.  Patents  advertised  Free.  We  assist  * 1111 
Inventors  to  sell  their  Inventions. 

VICTOB  J.  EVANS  * CO.,  70S  Ninth.  Washington,  D.  C. 


WIRELESS 

BOOKS,  RAW  MATERIALS 

While  your  station  is  dismantled  you  can 
study  and  build  apparatus.  Buy  from  our 
stocks  which  we  still  maintain  complete. 
The  Electro-set  Co.  now  known  as 

THE  NEWMAN-STERN  CO..  fcpL  WA-14.  CkwM.  0. 


BIGLOW  QUALITY  STANDS  FOR 
gMtefttf  "Printing 

LH.  Biglow  ft  Company  62*nkwvorkit 

Tmlmphonm  Bryant  S477 

Electrical  Industries  Mfg.  Co. 

328  West  41st  St.  New  York 


HABIRSHAW 

“Proven  by  the  test  oT  time" 

Insulated  Wire 

Its  world-wide  use  in  every  branch  of 
industry  recommends  it  for  wireless  work 
wherever  insulated  conductors  are  used. 

14  B & 8 Duplex  — 10  B & S Lead 
Covered.  Aerial — Underground — Submarine. 

For  particulars , write 

THE  HABIRSHAW  ELECTRIC  CABLE  CO.  he 

10  E.  43d  St  New  York 
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QUERIES  ANSWERED 

( Continued  from  page  776) 

concerning  dimensions  of  aerials  suitable 
for  transmission  at  wave-lengths  of  about 
200  meters.  You  are  advised  to  obtain  a 
copy  of  the  November  issue  and  note 
carefully  the  article  by  A.  S.  Blattermann. 
* * * 

T.  E.,  Troy,  Mo.,  inquires: 

Ques. — (1)  Please  advise  me  how  to  con- 
struct a 1 K.  W.  oil-immersed  condenser 
out  of  5 inches  by  7 inches  photographic 
negative  ? 

Ans. — (1)  These  plates  are  rather  small 
but  will  work  efficiently  provided  you  have 
a sufficient  number.  They  should  be 
covered  with  tinfoil,  4 inches  by  6 inches, 
and  each  will  then  have  a capacity  of  ap- 
proximately .00033  microfarad. 

You  will  require  300  plates  connected  in 
parallel  for  an  approximate  value  of  .01 
microfarad. 

* * * 

S.  X.  M.,  Stockholm,  Me.,  inquires: 

Ques. — (1)  While  I have  noticed  in  your 
magazine  many  articles  telling  of  the  great 
success  obtained  by  many  amateurs  who 
have  covered  several  hundred  miles  with 
crystal  receiving  sets,  etc.,  I have  never 
heard  a word  about  the  man  of  failure  like 
myself.  You  will  note,  as  per  the  sketch 
enclosed,  that  my  equipment  consists  of 
the  usual  apparatus  connected  to  an  an- 
tenna 150  feet  in  length,  72  feet  in  height 
at  one  end  and  67  feet  at  the  other  with 
a lead-in  35  feet  in  length. 

I have  tried  the  wiring  diagrams  shown 
in  several  of  your  publications,  but  so  far 
although  I have  listened  for  several  hours 
at  a time,  I have  had  no  success.  I feel  quite 
sure  that  there  must  be  something  wrong 
with  the  apparatus,  although  I cannot 
understand  why  I do  not  receive  signals. 

Ans. — (1)  We  have  noted  carefully  the 
diagram  and  your  error  is  easy  to  locate. 
You  have  the  fixed  or  stopping  condenser 
in  series  with  the  variable  condenser  and 
in  shunt  to  the  variable  you  have  a crystal 
detector  and  head  telephone;  in  other 
words,  you  have  short-circuited  the  sec- 
ondary variable  condenser  by  the  head  tel- 
ephone and  therefore  have  destroyed  the 
efficiency  of  the  set  because  the  receiving 
detector  is  practically  cut  out  of  the  cir- 
cuit. 

Connect  your  fixed  stopping  condenser 
between  one  terminal  of  the  variable  con- 
denser and  one  terminal  of  the  crystal  de- 
tector. Put  the  telephone  in  shunt  to  the 
stopping  condenser,  C-2,  and  you  will  have 
an  efficient  working  set.  You  are,  of 
course,  aware  that  all  amateur  stations 
must  be  closed  until  further  notice. 

* * * 

L.  S.  H.,  Pennsylvania,  inquires: 

Ques. — (1)  Will  you  please  describe  how 
to  make  a small  tubular  fixed  condenser 
for  a receiving  set? 


Ans. — (1)  We  see  no  advantage  in  con- 
structing a condenser  of  this  particular 
shape.  Ordinarily  the  fixed  or  stopping 
condenser  has  capacity  of  approximately 
.005  microfarad  although  it  may  vary  from 
.0005  to  .05  microfarad.  The  usual  pro- 
cedure is  to  take  a number  of  sheets  of 
tinfoil,  about  2Vi  by  2 y*  inches,  and  separate 
them  by  extremely  thin  sheets  of  paraffin 
paper,  and  after  a number  of  such  sheets 
have  been  filled  up,  to  compress  the  entire 
unit  between  two  blocks  of  wood  and  im- 
merse it  in  paraffin.  Connections  of 
course,  are  brought  out  from  alternate 
sheets  throughout  the  sides  of  the  conden- 
ser frame  and  connected  to  binding  posts 
which  are  mounted  on  the  wooden  block. 

* * * 

F.  C.  C.,  Winfield,  Kans.: 

There  is  no  difference  in  the  construc- 
tion of  a receiving  tuner  for  a short  wave 
regenerative  receiver  and  one  used  for  or- 
dinary purposes.  The  regenerative  loose 
coupler  can  have  the  dimensions  of  the 
variometer  described  in  the  book,  “How  to 
Conduct  a Radio  Club.”  The  regenerative 
tuner  for  a certain  range  of  wave-lengths 
will  have  the  same  dimensions  as  when 
used  with  a vacuum  valve  detector  and 
the  ordinary  circuit.  A regenerative  circuit 
was  shown  in  a previous  issue  of  the 
Bulletin  of  the  National  Amateur  Wireless 
Association. 

* * * 

W.  S.,  Daconia,  Okla.: 

Now  that  the  ban  has  been  placed  on 
amateur  stations,  you  will  not  be  able  to 
erect  the  contemplated  aerial. 

In  the  book,  “Practical  Wireless  Teleg- 
raphy” on  sale  by  the  Wireless  Press,  Inc., 
you  will  find  a detailed  diagram  showing 
the  construction  of  a modern  Marconi 
aerial  and  you  would  do  well  to  duplicate 
the  particular  type  shown  in  so  far  as  pos- 
sible. 

In  commercial  radio  service  silicon 
bronze  wire  (7  strands  of  No.  21)  is  al- 
most universally  employed.  Occasionally 
aerials  have  been  erected  made  of  a special 
copper  coated  steel  wire  which  combines 
the  conductivity  of  copper  with  the  tensile 
strength  of  steel. 

You  would  do  well  in  erecting  an  aerial 
to  be  sure  that  the  dimensions  are  correct 
for  the  transmission  and  reception  of 
waves  of  200  meters.  Complete  dimen- 
sions of  aerials  for  operation  at  this  wave- 
length were  printed  in  the  November,  1916, 
issue  of  The  Wireless  Age. 

* * * 

E.  C.  S.  T.  J.,  Dayton,  Ohio.: 

If  you  desire  to  build  a receiving  tuner 
responsive  to  wave-lengths  up  to  6,000 
meters,  we  advise  you  to  secure  a copy 
of  the  fourth  revised  edition  of  the 
bcok,  “How  to  Conduct  a Radio  Club" 
and  construct  a tuner  after  the  dimensions 
given  therein. 
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MILITARY  SIGNAL  CORPS  MANUAL 

By  MAJOR  J.  ANDREW  WHITE 


Chief  Signal  Officer  of  the 

Junior  American  Guard 


IN  PRESS 


This  manual,  the  first  of  its  kind,  has  been  prepared  for  those  who  will 
respond  to  the  call  to  the  colors.  It  contains  all  the  essential  information 
on  the  broad  subject  of  army  signaling,  including  instruction,  field  work  and 
tactical  employment  of  visual  and  electrical  signaling  methods.  The  ex- 
haustive volume  has  been  compiled  especially  to  enable  amateur  wireless 
men  to  qualify  for  the  Signal  Corps  branch  of  service,  in  which  wireless 
experimenters  may  serve  the  nation  most  efficiently.  It  also  supplies  the 
basis  of  organization  and  training  for  those  who  will  later  be  eligible  for 
service  with  expeditionary  forces  or  home  defence  bodies. 

Prepared  with  the  full  co-operation  and  approval  of  the  Chief  Signal  Officer, 
U.  S.  Army. 


PRICE — In  A chance  of  Publication  Only — SO  CENTS 
WITH  ONE  YEAR'S  SUBSCRIPTION  TO  THE  WIRELESS  AGE,  $2.25 


Book  Everybody  Endorses 

Learn  to  Figure  Faster 

THIS  DEMANDS  OF  THE  DAY  REQUIRE  IT  OF  EVERYONE. 

THIS  IS  AN  AGE  OF  SHORT  CUTS. 

The  greatest  short-cut  of  any  age,  the  Panama  Canal,  could 
not  have  been  completed  on  time  if  other  short-cuts  had  not  been 
used  in  'working  it  out.  Labor-saving  devices  are  found  on  every 
hand  to-day.  The  successful  manufacturer  does  not  hesitate  to 
discard  a machine  be  it  ever  so  new  for  one  that  will  do  the  work 
quicker,  cheaper,  better.  Everybody  uses  Arithmetic.  Learn  the 
latest  and  best.  It  saves  time,  labor,  worry.  Don’t  depend  upon  a 
piece  of  paper  or  machine  to  do  your  figuring  when  it  can  be 
done  easier,  cheaper,  quicker,  better  by  the  new,  simple,  short-cut 
methods  of  the  Prewett  system  explained  in  “HOW  TO  FIGURE 
FAST."  Every  one  likes  it  and  most  people  need  it  every  day  in 
business  regardless  of  age  or  vocation.  Get  out  of  the  rut.  Cut 
out  the  brain-fagging,  nerve-trying,  old  way  of  figuring  and  free 
yoursejf  forever  from  the  drudgery  of  cumbersome  calculations  by 
learning  “How  to  Figure  Fast."  You  will  agree  with  F.  M.  Mar- 
shall, Expert  Accountant,  who  says:  “It  is  the  best  thing  I ever 

saw."  Professor  McCallum,  Teacher  of  Mathematics:  “It  is  a 

gr»nd  work  and  I want  every  teacher  under  me  to  have  one.”  Thousands  of  others  endorse 
this  little  book  like  G.  J.  Felix,  of  Connecticut,  who  says:  “Best  book  I ever  had.  Am 
thoroughly  satisfied.”  The  Gulf  Coast  lumberman  says:  “It  is  the  marvel  of  the  age.” 
There  are  60  pages  of  boiled  down  printed  matter  with  embossed  leatherette  cover  in 
convenient  form  for  pocket,  office  or  home,  sent  anywhere  upon  receipt  of  $1 — or  by 
parcel  post  c.  o.  d.,  for  $1.10.  That  Dollar  will  do  you  more  real  good  personally  than  |100 
spent  in  many  other  ways.  Get  your  order  in  the  mail  to-day  and  make  us  both  glad 
thereafter.  Circular  full  of  strong  testimonials  free.  Money  back  if  not  as  represented. 
Addross 

E.  C.  ROBERTSON,  General  Salesman  1408  Prairie  Are.,  Houston,  Texas 

The  Book  That  Counts 
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P.  H.  L.,  Fort  Wayne,  Neb.: 

We  have  no  data  at  hand  for  calculating 
the  inductance  of  multi-layer  coils  such  as 
may  be  used  in  the  wing  and  grid  circuits 
of  the  vacuum  valve.  It  is  customary  to 
wind  these  coils  on  concentric  tubes,  ad- 
jacent windings  being  spaced  about  J4th 
of  an  inch.  If  you  will  mount  these  coils 
so  that  they  can  be  telescoped,  one  within 
the  other,  you  will  have  a variable  induct- 
ance of  considerable  range.  Multi-layered 
coils  are  of  particular  value  for  tuners  op- 
erating on  long  waves  although  many 
tuners  are  in  use  wherein  multi-layered 
coils  are  used  for  the  reception  of  short 
wave-lengths,  not  over  600  meters. 

* * * 

L.  N.,  Bay  City,  Mich.: 

A complete  course  in  radio  engineering 
is  given  periodically  at  the  College  of  tht 
City  of  New  York  and  also  a special  course 
at  Columbia  University,  New  York  City. 
Full  information  concerning  the  entrance 
requirements  can  be  obtained  from  the 
dean  of  either  college. 

Graduates  of  technical  schools  will  be 
given  an  engineering  course  at  the  Marconi 
Company’s  factory  at  Aldene,  N.  J.  If  the 
applicant  possesses  the  proper  credentials 
he  is  assigned  to  the  manufacturing  de- 
partment on  a salary  which  is  periodically 
increased  over  a space  of  three  years. 

The  Marconi  Wireless  Telegraph  Com- 
pany of  America  will  give  you  employment 
during  the  summer  months  in  the  Great 
Lakes  Division  if  you  desire  such  an  ap- 
pointment. 

* * * 

B.  C.,  Tampa,  Fla.: 

In  order  to  construct  the  variable  high 
voltage  condenser  you  propose  it  will  be 
necessary  to  separate  the  adjacent  plates, 
even  though  oil-immersed,  by  sheets  of 
glass  or  by  a good  grade  of  micanite.  A 
condenser  of  this  type  is  feasible  but  not 
essential.  The  average  radio  transmitter, 
with  the  exception  of  one  to  be  operated 
over  a large  range  of  wave-length  adjust- 
ment, operates  most  efficiently  with  a con- 
denser of  fixed  capacity  across  the  second- 
ary winding.  For  experimental  laboratory 
work  a high  voltage  condenser  of  variable 
capacity  is  of  considerable  value. 

The  formula  for  calculating  the  capacity 
of  a variable  condenser  appeared  in  the 
April  issue  of  The  Wireless  Age. 

Your  last  query  is  answered  in  an  article 
by  A.  S.  Blattermann  in  the  November, 
1916,  issue  of  The  Wireless  Age. 

* * * 

Howard  D.,  Brooklyn,  N.  Y.,  inquires: 

Ques. — (1)  Please  note  the  circuit  dia- 
gram accompanying  this  inquiry.  I should 
like  to  have  the  dimensions  of  all  coils  for 
this  regenerative  receiving  tuner  responsive 
to  waves  up  to  3,000  meters. 

Ans. — (1)  The  secondary  winding  of  a 
receiving  tuner  may  be  5 inches  in  length. 
3 inches  in  diameter,  wound  closely  with 


No.  32  S.  S.  C.  wire.  The  primary  winding 
may  be  4 inches  in  diameter,  6 inches  in 
length,  wound  closely  with  No.  24  S.  S.  C. 
wire.  The  loading  coil,  L-3,  may  be  3 
inches  in  diameter,  5 inches  in  length, 
wound  closely  with  No.  32  S.  S.  C.  wire. 
Similar  dimensions  will  hold  good  for  the 
coil,  L-4.  The  condenser,  C-l,  need  not 
have  at  its  maximum  value  capacity  in  ex- 
cess of  .0001  microfarad,  while  the  con- 
denser, C-3,  should  have  a maximum  value 
of  about  .001  microfarad.  The  condenser, 
C-2,  is  one  of  extremely  small  capacity 
and  is  not  absolutely  necessary  in  all  cases. 
* * * 

J.  E.,  Milwaukee,  Wis.: 

We  have  no  details  of  the  aeroplane  set 
which  you  mention,  nor  the  connections  of 
the  receiving  apparatus  which  is  supposed 
to  have  given  good  results. 

* * * 

H.  H.,  Brooklyn,  N.  Y.: 

The  diagram  of  connections  you  have  at- 
tached to  your  inquiry  are  feasible,  but 
we  do  not  see  where  you  will  derive  any 
particular  advantage  in  breaking  the  cir- 
cuit by  means  of  a tikker  at  the  point 
mentioned.  Ordinarily,  the  tikker  is 
placed  in  series  with  the  telephone  con- 

denser. In  fact,  there  is  no  necessity  for 
interposing  a crystal  rectifier  in  the  cir- 
cuit. The  apparatus  will  respond  to  un- 
damped waves  without  a rectifier  although 
it  is  often  noted  that  the  presence  of  the 
rectifier  smooths  out  the  note.  Th$  ap- 
paratus you  have  shown  will  respond  to 
undamped  wave  stations  in  the  United 
States,  but  not  to  stations  located  in  for- 
eign countries  for  the  reason  that  it  is  not 
sensitive  enough  for  the  purpose.  You, 

of  course,  understand  that  all  amateur  sta- 
tions will  remain  closed  for  the  period  of 
the  war.  , 

* * * 

H.  P.  W.,  Lansing,  Mich.: 

The  book,  “How  to  Conduct  a Radio 
Club”  contains  complete  diagrams  of  the 
vacuum  valve  connected  in  various  ways. 
Copies  of  this  book  can  be  secured  from 
The  Wireless  Press,  Inc.,  42  Broad  Street, 
New  York  City. 

* * * 

F.  E.  P.,  Port  au  Prince.  Haiti: 

The  allowable  flux  density  of  500-cycle 
transformers  i$  from  10.000  to  15,000  lines 
of  force  per  square  inch.  The  primary  of 
a 3 K.  W.  transformer  may  be  wound  with 
Nof8  S.  S.  C.  wire  and  the  secondarv  with 
No.  26. 

The  irregularity  in  the  note  of  your 
quenched  spark  transmitter  can  probably 
be  eliminated  by  careful  adjustment  of 
the  generator  voltage  when  the  point  of 
resonance  between  the  primary  and  sec- 
ondary circuits  of  the  oscillation  trans- 
former has  been  reached. 

After  a quenched  spark  set  has  been 
tuned  to  resonance,  it  is  necessary  to  care- 
fully adjust  the  generator  voltage  to  get 
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SHORT  WAVE  REGENERATIVE 
RECEIVER  $32.50 

This  short  wave  regenerative  receiver  1"  recommended  for  JS*  dlft 
tance  relay  work  on  wave  lengths  approximating  180  to  450 
ia  possible,  however,  to  receive  wave  lengths  up  to  nearly  1,000  meters 
sufficiently  with  reduced  amplification.  ~«Mtanta 

The  circuit  used  Is  the  Armstrong  regenerative  type  with  constants 
accurately  calculated  for  the  wave  lengths  referred  to  above,  when  em- 
ployed l/  conjunction  with  any  of  the  audlon  detectors  described  In  our 

Maw?th°thls^1sete1lt  Ts^possfble'  to  receive  undamped  and  damped  waves. 

s?  ssra: 

Our  248  Page  Pocket  Catalog  N 28  on  regnest. 

Manual  of  Wireleaa  Telegraphy  N 9,  180  Pages,  10  eent*. 

MANHATTAN  ELECTRICAL  SUPPLY  CO.,  Inc. 

.7  P„k  P^NLWVORK  , Sr?A  1106  ft.  St.  5T.  LOUIS  604  MU.  S,.  SAN  FRANCISCO 


«•  THERE'S  MONEY  IN  IT" 

m LEARN  TELEGRAPHY* 

rZ7_.r“  MORSE  AND  Wl R E.L ESSz.11.". 


„ TEACH  YOURSELF  TOit 

,~Jd  In  half  „8nal  time,  at  trifling  cost,  with  the  wonderful  Automatic  Transmitter.  TH* 
OMNIGRAPH.  Sends  unlimited  Morse  or  Continental  messages,  at  any  speed, 
just  as  an  expert  operator  would.  Aiepted  ky  I).  S.  hwaat  4 styles.  CrtdcfM  free. 
OMNIGRAPH  MPG.  CO.,  89-C.  Cortland t St..  New  * ork 
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"Superior” 
Head  Set 
Price,  $5.50 


Try  for  Better  Wireless  Results; 
We'll  Take  All  Risk 

pET  yourself  a Brandos  Wireless  Head  Set 
^ Then  go  after  those  weak,  far-away  sig- 
nals that  have  been  eluding  you.  Go  after  the 
long-distance  records. 

If  our  wireless  receivers  don’t  show  up  better 
than  any  receivers  you  compare  them  with, 
send  them  back  within  ten  days  and  we’ll 
return  your  money  without  n question. 

MA  TCHED  TONE  is  the  scientific  reason  for 
Brandes  supremacy.  Send  4c  today  for  Cata- 
log W,  which  tells  about  Brandes  Receivers. 

C BRANDES,  Inc.,  Wireless  Receiver  Special- 
ists, Room  818  32  Union  Square,  New  York. 

BRANDES 

WIRELESS  HEAD  SETS 

The  Receivers  with  Matched  Tone 


BRONZE  RODS 

AND 

BUSHING  CASTINGS 

OUR  facilities  enable  us  to  make 
prompt  shipments  of  quality 
castings  in  large  quantities  at  at- 
tractive prices. 

Castings  guaranteed  true  to  pat- 
tern. 

Let  us  quote  on  your  require- 
ments. 

FISCHER-SWEENY  BRONZE  COMPANY 

Bronze  and  Aluminum  Coating a 

HOBOKEN,  N.  J. 
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a clear  spark  tone  and  this  may  be  the 
difficulty  in  your  particular  case.  The 
200-mile  range  which  you  have  obtained 
with  your  % K.  W.  is  very  good  indeed 
and  about  all  to  be  expected  with  an  ap- 
paratus of  this  power  input. 

* * * 

E.  M.  T.,  St.  Joseph.  Ark.: 

The  best  way  to  keep  up  your  code  prac- 
tice during  the  period  of  the  war  is  to 
purchase  an  automatic  transmitter  such  as 
the  omnigraph  and  connect  it  to  a small 
buzzer  practice  set,  or  you  might  install 
a small  buzzer  and  key  and  have  a friend 
who  is  familiar  with  the  telegraph  code 
send  to  you  daily.  In  this  way  you  would 
soon  be  enabled  to  pass  the  Government 
license  examination  and  would  be  able  to 
secure  a position  with  a Commercial 
Company,  the  Army  or  the  Navy. 

♦ * * 

A.  B.  S.,  New  Orleans,  La.,  inquires: 

Ques. — (1)  I have  been  an  operator  in 
the  Marconi  service  and  should  like  to 
know  the  use  of  the  protective  choke  coil 
on  the  Marconi  107-a  tuner. 

Ans. — (1)  It  is  a coil  of  high  self-induct- 
ance which  is  shunted  around  the  short 
wave  condenser  and  the  primary  winding 
of  the  receiving  transformer.  Its  func- 
tion is  to  prevent  the  accumulation  of  ex- 
tra high  potentials  on  the  di-electric  of 
the  Marconi  disc  variable  condenser. 

It  is  not  connected  in  the  circuit  of  the 
tuners  of  the  American  Marconi  Company. 

Ques. — (2)  How  is  the  Marconi  mag- 
netic detector  connected  at  the  “stand-by” 
side? 

Ans. — (2)  When  the  change-over  switch 
is  thrown  to  the  stand-by  position  the  de- 
tector is  disconnected  from  the  secondary 
circuit  and  placed  in  series  with  the  an- 
tenna. Tuning  is  then  effected  by  varia- 
tion of  the  aerial  tuning  inductance  or  the 
short  wave  condenser. 

On  the  “tuned”  side  of  the  switch  the 
magnetic  detector  is  connected  in  series 
with  the  closed  oscillation  circuit. 

An  intermediate  oscillation  circuit  is 
placed  between  the  antenna  and  the  local 
detector  circuit. 

Ques. — (3)  What  is  the  receiving  range 
ol  the  Marconi  direction  finder? 

Ans. — (3)  Its  range  is  only  limited  by 
the  size  of  the  aerial  and  the  sensitiveness 
of  the  receiving  detector.  Recent  tests 
made  by  the  Marconi  Wireless  Telegraph 
Company  of  America  indicate  that  the 
looped  aerials  of  the  direction  finder  can 
be  used  for  the  reception  of  signals  over 
extremely  long  distances. 

* * * 

A.  D.  R..  New  York  City,  inquires: 

Ques. — (1)  How  can  a commercial  wire- 
less operator  be  assured  that  his  trans- 
mitting set  is  working  at  the  maximum  de- 
gree of  efficiency? 

Ans. — (1)  This  is  easily  determined  by 


the  data  given  on  the  tuning  cards  which 
are  posted  in  the  wireless  cabin.  These 
cards  show  the  number  of  primary  and 
secondary  turns  in  use  at  the  oscillation 
transformer  for  all  wave-lengths,  and  also 
the  amount  of  antenna  current  to  be  ex- 
pected under  normal  operating  conditions. 

If  these  adjustments  are  thoroughly  du- 
plicated and  the  reading  of  the  ammeter 
is  below  normal,  it  is  evident  that  some 
part  of  the  apparatus  is  not  functioning 
properly. 

A commercial  operator  should  first  check 
up  the  antenna  current,  noting  at  the  same 
time  the  reading  of  the  primary  wattmeter. 
The  normal  power  consumption  of  the  set 
should  not  be  exceeded  in  any  case.  When 
the  transmitting  set  is  properly  tuned  is 
evidenced  by  an  aerial  ammeter,  and  the 
next  thing  in  the  order  of  the  adjustment 
is  to  determine  the  note  of  the  spark.  If 
the  note  is  not  clear  the  range  of  the  apparatus 
will  be  considerably  reduced  because  receiving 
telephones  are  generally  more  sensitive  to  a 
certain  critical  spark  frequency.  The  tone  of 
the  note  can  be  regulated  by  the  generator 
field  rheostat  or  by  cutting  in  and  out  gap3 
in  the  case  of  the  series  or  multiple  plate  dis- 
charger. 

The  rotary  gaps  are  adjusted  for  a clear 
note  by  means  of  an  adjusting  handle  attached 
to  the  muffling  drum  which  shifts  the  position 
of  the  stationary  electrodes  in  respect  to  the 
disc  electrodes. 

* * * 

A.  N.  D.,  New  York  City,  inquires: 

Ques. — (1)  Will  you  please  state  some 
causes  for  the  sparking  of  the  brushes  of  a 
motor  generator? 

Ans. — (1)  We  presume  that  reference  is 
made  to  the  motor  brushes.  Some  of  the 
causes  of  sparking  are  as  follows:  (1)  The 
commutator  may  be  worn  in  ridges  causing  an 
uneven  surface  for  the  brush  contact;  (2) 
There  may  be  a loose  connection  between  the 
armature  coil  and  the  commutator  bar;  (3) 
There  may  be  a high  or  low  commutator  bar 
which  causes  poor  contact  with  the  brush  each 
time  that  this  particular  section  passes  under- 
neath; (4)  The  brushes  may  be  in  very  light 
contact  with  the  commutator;  in  other  words, 
they  are  not  set  with  sufficient  pressure;  (5) 
The  brushes  are  not  set  at  the  neutral  point 
and  they  should  be  shifted  back  and  forth 
until  the  correct  point  is  found;  (6)  There 
may  be  an  open  coil  in  the  armature,  which, 
if  it  exists,  will  cause  very  severe  sparking; 
(7)  There  may  be  a collection  of  dirt  and 
grease  in  the  commutator  which  prevents 
good  contact  at  the  brushes. 

There  are  still  other  causes,  but  in  general 
the  foregoing  will  cover  the  troubles  en- 
countered by  the  wireless  operator. 

* * * 

H.  M.  T.,  Seattle,  Wash.: 

The  Marconi  direction  finder  is  a very  accu- 
rate instrument  and  gives  the  line  of  direction 
of  a given  station,  but  does  not  indicate 
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THE  ability  of  the  “Extbe”  Battery  to  furnish  instant  and  dependable 
energy  is  very  clearly  illustrated  in  its  adoption  for  use  in  Wireless  service 
by  the  U.  S.  Navy  and  many  large  steamship  companies. 

Since  the  introduction  of  Wireless  Telegraphy  l&c#*  Batteries  have 
been  used  with  unfailing  satisfaction  for  this  purpose. 

The  Electric  storage  batteryCol 

1 888 — PHILADELPHIA,  PA.— 1917 

New  York  Cleveland  Dcawr  Reekeeter  Hlaneapolli 

Chleagt  8t.  Loili  Detroit  Atlanta  Plttibarfh 

Boetoa  Kansas  City  Ban  Franelaeo  Washington  Toronto 


Regenerative  Panel 


Receives  GERMANY  and  Long  Distant 
Amateurs  on  short  aerials.  Price  with 
double  bulb  $14.00,  without  bulb  $9.00. 
Send  2c  stamp  fo’r  Bulletin  No.  108. 

RADIO  APPARATUS  COMPANY,  Inc. 

Parkway  Baildln*  Philadelphia,  Pa. 


New  Uadanped  Wave  Copier  No.  749 
Special  litrodnctory  Price  $18.00 

82  in.  Iona,  10  In.  high  and  9 in.  wide  orer  aU. 
On  average  aiaed  Aerial,  tunes  to  15.000  meters. 
Used  with  the  new  CHAMBBR8  CIRCUIT,  will 
bring  in  signals  from  aU  local  and  long-distance 
Undamped  Arc  Stations  without  the  nao  of  Load- 
ing Coils,  or  Oscillating  Colli;  as  they  are  some- 
times called.  Lose  no  time  placing  toot  order, 
or  you  wiU  miss  a great  offer. 

CHAMBERS'  CIRCUIT  is  entirely  new,  and 
think  of  it!  No  extra  Colli  to  pay  for,  and  price 
of  Coupler  only  218.00. 

Write  for  descriptive  matter. 

F.  B.  CHAMBERS  & CO. 

2046  Arch  St  Phils.,  Pa. 


EUablithtJ  1905 

THE  LUZERNE  RUBBER  CO. 

Manufacture!*  of  Fine  Quality 

HARD  RUBBER  GOODS 

STANDARD  AND  SPECIAL 
Main  Office  and  Factory; 

TRENTON  NEW  JERSEY 


A,  J.  Cox  & Company 

WESTERN  REPRESENTATIVES 
2S  Sooth  Jefferson  Street  CHICAGO,  ILL. 


VALEAU  FILES 

For  the  Exacting  File  User* 

Those  whoee  file  requirements  are  unusually 
severe  always  specify  VALEAU  after  using  then 
once.  They  are  made  of  the  best  steeL 

We  have  a large  stock  of  all  shapes  and  slse 
ready  for  prompt  shipment 

If  you  want  a better  file  than  you  are  now  using- 
try  the 

VALEAU 

T.  P.  WALLS  T.  & S.  CO. 

75  Walker  St.  New  York  Clt? 
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MIGNON  UNDAMPED  WAVE 

IWIRELESS  APPARATUS 

AMATEUR  and  COMMERCIAL  USE 

This  latest  Mignon  invention  is  entering  a new  field 
in  Radio  Engineering,  eliminating  the  so  familiar 
LOOSE  COUPLERS  and  LOADING  COILS,  and 
introduces  adjustable  DISC-CORES, 
heretofore  considered  impossible. 

DISTANCE  RANGE  UNLIMITED. 


I write:  for 
catalogue: 


Mignon  Wireless  Corporation 

ELMIRA.  N.  Y..  V.  8.  A. 
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whether  the  signals  come  from  the  north  for 
or  fronT  the  south.  In  the  case  of 
a ship  there  need  be  no  argument  on  this  point 
if  the  reception  is  at  a land  station,  as  it  is 
generally  known  on  which  side  of  the  vessel 
the  land  station  is  situated. 

* * * 

A.  Z.  B Washington,  D.  C,  inquires: 

. «uc*;*7.w  • 1 frequently  run  across  the 
terms  skin  effect  ' in  connection  with  wireless 
apparatus  and  am  not  quite  sure  that  I actu- 
ally understand  its  application. 

Ans.— (1)  The  skin  effect  in  a conductor  is 
a tendency  of  alternating  current  to  avoid 
the  central  portions  of  solid  conductors  and 
to  flow  on  or  near  to  the  surface.  This  effect 
is  more  pronounced  as  the  frequency  is  in- 
creased and  when  the  frequency  becomes  of 
the  order  of  several  thousand  cycles  per 
second,  a hollow  conductor  is  just  as  effective 
as  a solid  conductor. 

* * * 

A.  B.  L.,  Brooklyn,  N.  Y.,  inquires : 

Ques. — (1)  What  is  meant  by  an  “earth*' 
arrester  of  th<*  transmitting  set? 

Ans.— (1)  It  is  a particular  type  of  series 
spark  gap  used  by  the  Marconi  Company  in 
connection  with  its  transmitting  and  receiving 
S rtSA  con?is.ts  °*  a brass  plate  gap,  the  length 
oi  the  gap  being  exceedingly  small,  and  con- 
nected in  series  with  the  earth  lead  of  the 
transmitting  system.  The  antenna  and  earth 
connections  of  a receiving  transformer  are 
connected  directly  across  the  gap  and  when 
the  transmitter  ceases  operation.  The  receiv- 
es. set  is  connected  directly  in  series  with  the 
aerial  for  receiving  purposes. 

Connecting  the  receiving  tuner  in  this  way 
requires  a rigid  oscillation  detector  such  as 
the  Fleming  oscillation  valve  or  the  Marconi 
magnetic  detector.  Sensitive  crystal  detec- 
tors would  not  stand  the  induced  potentials 
that  would  be  set  up  in  the  receiving  cir- 
cuits. 

Ques.  (2)  How  is  the  correct  direction  for 
the  flow  of  the  local  battery  current  through 
a carborundum  crystal  determined? 

Ans. — (2)  It  is  best  determined  by  actual 
experiment.  The  connections  from  the  battery 
to  the  potentiometer  are  reversed  until  the 
best  signals  are  obtained.  It  is  well  in  mak- 
ing this  test  to  cut  down  the  strength  of  the 
incoming  signals  until  they  arc  rather  weak, 
for  it  is  often  observed  that  the  adjustment 
of  the  local  battery  that  will  give  loud  signals 
from  a near-by  station  is  not  the  correct  ad- 
justment for  a far  distant  transmitter.  This  is 
more  or  less  true  of  all  types  of  oscillation  de- 
tectors in  which  a local  batterv  current  flows 
* * * 

C*  V.  H.,  Kinsley,  Kans.,  inquires: 

Ques.  (1)  What  is  the  wave-length  of 
an  aerial  consisting  of  a single  wire  550 
*ee*  lJL  64  feet  in  height  at  one  end 

and  68  feet  at  the  other?  The  lead-in  is 
70  feet  in  length.  I believe  that  this  aerial 
has  a wave-length  of  more  than  200  meters. 
Amateur  stations  have  been  heard  on  it 
Why? 


Ans.  (1)  The  natural  wave-length  of 
the  antenna  under  consideration  is  about 
890  meters  which  is  several  times  the  value 
it  should  be  for  the  efficient  reception  of 
200  meters.  Amateur  stations  can  be 
heard  on  this  aerial,  but  the  effect  is  one 
of  forced  oscillations.  If  a transmitting 
station  is  located  close  to  a receiving  sta- 
tion and  radiates  a considerable  amount 
of  energy,  oscillations  will  be  forced  into 
the  receiving  aerial  even  if  the  receiving 
apparatus  is  out  of  resonance  with  the 
emitted  wave  from  the  transmitter.  This 
may  be  the  condition  that  prevails  at  your 
station. 

Ques.— (2)  What  effect  do  galena  and 
other  minerals  have  on  electro-magnetic 
waves  which  causes  them  to  be  audible  in 
the  receiving  telephones? 

Ans.— (2)  Mineral  detectors  are  rectifiers 
possessing  the  peculiar  property  of  chang- 
ing a high  frequency  current  into  a series 
of  direct  current  pulses.  The  alternating 
currents  of  radio  frequency  which  flow  in 
the  secondary  circuits  of  the  receiving  ap. 
paratus  could  not  operate  the  telephones 
direct  because  the  mechanical  time  period 
of  the  diaphragm  of  the  receiver  will  not 
permit  it  to  vibrate  at  such  a rapid  rate 
per  second  of  time.  Therefore  it  becomes 
necessary  to  convert  the  high  frequency 
current  into  an  audio-frequency  current  to 
which  the  receiving  telephones  will  readily 
respond. 

In  the  case  of  a spark  transmitter  the 
entire  action  may  be  summed  up  as  fol- 
lows:  For  each  spark  of  the  transmitting 

apparatus  a train  of  high  frequency  elec- 
trical oscillations,  from  twenty-five  to  100  in 
number,  passes  up  and  down  the  aerial 
system.  Corresponding  displacement  cur- 
rents are  set  up  in  the  immediate  region 
of  the  antenna  system  and  travel  through 
space  at  the  speed  of  light— 300,000,000 
meters  a second.  At  the  receiving  appa- 
ratus the  train  of  oscillations  comprising 
each  individual  spark  at  the  transmitter  is 
rectified  into  a single  series  of  decaying 
direct  current  pulses  which  cause  a single 
movement  of  the  telephone  diaphragm  for 
a single  spark  of  the  transmitter.  In  other 
words,  a complete  train  of  oscillations 
has  an  integral  effect  on  the  diaphragm, 
creating  a single  sound. 

Ques. — (3)  Why  are'  the  minerals  sensi- 
tive only  in  certain  parts? 

Ans. — (3)  The  cause  of  this  phenomenon 
has  never  been  determined.  In  fact  it  is 
not  definitely  known  just  why  crystals  pos- 
sess the  property  of  rectification.  The 
most  complete  answer  to  this  query  can  be 
found  in  the  book,  “Principles  of  Wireless 
Telegraphy."  by  G.  W.  Pierce.  Investiga- 
tions concerning  the  actions  of  the  various 
crystalline  detectors  are  fully  described  in 
certain  experiments  and  the  effects  on  the 
oscillograph  are  observed. 
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If  you  ever  use 
an  m-a-f  you  will 
always  use  one. 

Multi-Audi-Fone ....  $ 18.00 
Two  Step  M.  A.  F.  ...  75.00 
Un-Damped  Waver.  . . 100.00 
M.  A.  F.  Detector  Stand  4.25 
Detectorfone 35.00 

Send  for  Circular 

MULTI-AUDI-FONE 

271  Morris  Avenue 
ELIZABETH,  N.  J. 


THE  HIGH  COST  OF 
LISTENING  OVERCOME 
BY 

The  Lenzite  Detector 


Supersensitive  and  won’t 
jar  out.  If  your  dealer 
hasn’t  it  send  us  his  name. 

Your  money  refunded  if 
not  satisfactory. 

The  Lenzite  Crystal  Coiporation 

PASADENA,  CALIF. 

Send  money  order,  express  order  o*  cheek  for  $5.00 
and  we  will  send  you,  postage  prepaid,  one  of  our 
Lensite  wireless  detectors. 


MURDOCK  RECEIVERS 


GUARANTEED 

to  equal  or  surpass  in  SENSITIVENESS, 
any  ’phones  obtainable  anywhere  at  DOUBLE 
the  prices.  FOURTEEN  DAYS’  TRIAL  al- 
lowed and  money  back  if  unsatisfactory  in 
any  way. 

Our  Catalog  of  wireless  apparatus 
is  FREE.  Send  for  It  today . 

WM.  J.  MURDOCK  CO. 

60  Carter  St.  „ . CHELSEA.  MASS. 


The  Marconi  Trans- Atlantic 
Wireless  Telegraph  Stations 
of  America,  Canada,  England . 
and  Italy  are  equipped  with 

American  Transformers 

made  by  specialists  in  the 
design  and  construction  of 
transformers  for  extremely 
high  potentials  for  testing, 
ozone  generation,  wireless 
work,  etc. 

American  Transformer  Co. 

NEWARK,  N.  J. 
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R.  H.  L.f  Rutland,  Vt.,  asks: 

Ques. — (1)  Would  a rotary  spark  gap 
operated  on  a spark  coil  in  synchronism 
with  the  gap  by  means  of  a mechanical  in- 
terrupter (on  the  same  shaft  as  the  gap 
wheel)  be  termed  “efficient”  by  a radio  in- 
spector? 

Ans. — (1)  We  cannot  possibly  see  why 
there  should  be  any  objection  to  this  con- 
struction, provided  the  decrement  of  the 
spark  gap  circuit  is  not  too  great.  Of 
course  the  United  States  authorities  are 
chiefly  interested  in  the  decrement  of  the 
emitted  wave  rather  than  that  of  the  spark 
gap  circuit  and  we  do  not  believe  they  are 
particularly  anxious  in  regard  to  the  ef- 
ficiency of  an  amateur  set. 

♦ * * / 

A.  C.,  Bangor,  Me.: 

The  freak  results  obtained  with  your 
receiving  tuner  are  undoubtedly  due  to  the 
end  turns,  i.  e.,  your  tuner  is  too  large  for 
the  range  of  wave-lengths  you  desire  to  re- 
ceive. When  your  receiving  transformer  is 
adjusted  to  the  shorter  range  of  wave- 
length, it  is  quite  probable  that  the  end 
turns  have  a natural  period  of  oscillation 
somewhat  near  to  that  of  the  incoming  sig- 
nal, and  hence  a considerable  amount  of 
the  energy  of  the  oscillations  is  absorbed. 
This  will  tend  to  damp  out  the  oscillations 
and  will  give  the  effects  you  have  observed, 
namely,  amateur  stations  can  be  heard  re- 
gardless of  the  adjustment  of  the  tuner. 


THE  N.  A.  W.  A.  SERVICE 
BULLETIN 

( Concluded  from  page  763) 

It  is  proposed  to  begin  a country-wide 
campaign  to  enlarge  the  membership  of 
the  N.  A.  W.  A.  and  to  further  its  in- 
terest in  every  way  possible. 

A State  Director  of  Communications 
will  be  appointed  in  each  state  who  will 
look  after  the  interests  of  the  Associa- 
tion. The  one  to  be  selected  to  carry 
out  this  important  work  will,  of  course, 
be  a well  known  amateur  who  possesses 
a first  grade  equipment  and  whose  abil- 
ity as  a telegraphist*  is  generally  recog- 
nized. 

Form  letters  will  be  sent  out  at  a later 
date  which  all  members  are  to  fill  out  in 
detail.  These  will  enable  us  to  obtain 
highly  important  data  for  carrying  out 
the  plans  of  the  campaign. 

Long  distance  relay  tests  appear  to 
appeal  to  the  amateur  experimenter  both 
for  utility  and  interest,  and  it  is  there- 
fore proposed  to  organize  several  stand- 


ard relay  routes  across  the  United 
States,  designed  not  only  to  interest  ex- 
perimental workers  in  general,  but  to 
serve  as  an  emergency  communication 
means  in  case  of  disaster  such  as  that  of 
several  years  ago  in  the  flooded  Ohio 
districts. 

That  amateur  stations  can  be  of  great 
assistance  in  emergency  has  been  fully 
proven.  Several  instances  can  be  cited 
where  amateurs  have  maintained  the 
only  means  of  communication  when 
telegraph  and  telephone  have  failed. 


Through  the  columns  of  this  depart- 
ment members  of  the  Association  are 
requested  to  express  themselves  freely 
on  Government  legislation.  Those  who 
have  stations  which  might  be  of  benefit 
to  the  Government  in  the  present  crisis 
and  others  which  possess  equipment  pe- 
culiarly located  for  carrying  out  such 
work  efficiently  should  send  in  full  de- 
tails to  Association  headquarters.  These 
data  will  be  kept  on  file,  so  when  they 
are  required  we  shall  be  able  to  present 
to  the  Government  authorities  a com- 
plete list  of  such  stations. 


Communications  are  invited  from  all 
amateurs  on  subjects  pertaining  to  the 
advancement  of  the  Association.  Con- 
structive criticism  will  be  particularly 
welcomed  and  communications  which 
are  considered  of  importance  to  the  field 
in  general  will  be  published  in  this  de- 
partment. 


It  is  the  purpose  of  the  Association 
to  further  the  interest  of  the  amateur: 

(1)  By  informing  him  of  the  latest 
developments  in  respect  to  the 
technical  application  of  wireless 
telegraphy  ; 

(2)  By  informing  him  of  proposed 
legislation  pro  and  con  to  his  in- 
terests ; 

(3)  By  guiding  his  experimental 
work  along  more  scientific  lines  of 

investigation ; 

(4)  By  protecting  him  from  nefarious 
and  unprincipled  manufacturers; 

(5)  By  showing  him  what  is  true  and 
what  is  false  in  the  published  re- 
ports of  the  day. 
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THE  ACTIVITIES  OF  ALIEN  ENEMIES 


THE  arrest  of  Professor  Jonathan  Zenneck  by  order  of  the  Department 
of  Justice  is  an  event  of  the  month  that  holds  significance  beyond  its 
surface  indications.  Nothing  made  public  thus  far  has  disclosed  any  definite 
German  spy  activities  attributed  directly  to  this  scientist  whose  name  has  become 
a by- word  in  the  radio  art,  but  it  is  strongly  intimated  that  the  Government 
looks  upon  him  as  one  of  the  moist  dangerous  German  subjects  in  this  country. 
His  internment  at  Ellis  Island  for  the  duration  of  the  war  is  a proper  measure. 

It  is  difficult — and  no  one  knows  it  better  than  the  writer — for  the  Ameri- 
can mind  to  cut  off  instanter  from  the  fraternal  spirit  which  scientific  investi- 
gation fosters  among  men  of  all  races  and  nationalities.  Yet  that  this  must 
be  done  answers  itself  in  the  fact  that  we  are  at  war ; undeniably  active  already 
in  the  greatest  conflict  the  world  has  ever  known ; and  our  personal  liking  or 
affection  for  a kindred  scientific  worker  must  not  be  permitted  to  cloud  our 
sense  of  duty  in  silencing  the  activities  of  enemy  aliens.  It  is  certain  that 
communication  of  some  sort  is  established  between  Germany  and  her  agents 
m this  country ; it  is  a reasonable  certainty  also  that  radio  figures  in  the  com- 
munication scheme.  Professor  Zenneck,  being  one  of  our  enemy’s  most  skilled 
wireless  experts,  must  have  restricted  the  freedom  hitherto  allowed  him. 

One  cannot  forget  the  lesson  of  Germany’s  publication  of  our  torpedo 
flotilla’s  arrival  four  days  in  advance  of  its  appearance  in  foreign  waters,  de- 
spite the  fact  that  the  vessels  sailed  under  sealed  orders  and  not  a line  con- 
cerning their  departure  was  published  in  any  American  journal.  When  our 
enemy’s  agents  can  penetrate  the  innermost  portals  of  the  Navy  Department, 
secure  information  presumably  known  to  but  the  two  high  officials  concerned, 
and  then  transmit  the  details  right  under  our  very  noses,  so  to  speak,  it  is  time 
for  us  to  wake  up. 

Who  can  doubt  that  at  this  very  instant  German  agents  in  this  country 
are  receiving  instructions  from  Nauen  or  Hanover  bv  wireless?  It  is  a simple 
and  safe  task  to  establish  a receiving  station  of  the  portable  type  most  anywhere 
in  this  nation.  The  Secret  Service  is  well  nigh  helpless  in  locating  plants  of 
this  character,  for  their  detection  is  more  a matter  of  skillful  engineering  than 
sleuthing  of  the  conventional  type.  The  day  is  not  far  distant  when  the  Govern- 
ment will  realize  the  tremendous  value  of  amateur  skill  in  this  connection. 

Meanwhile  the  nation  must,  we  expect,  resign  itself  to  waiting  for  the 
catastrophe  which  will  rouse  the  officials  to  action.  While  the  lay  public  rests 
in  fancied  security  now  that  all  wireless  plants  are  shut  down,  the  wireless  men 
know  that  hundreds  of  American  experimenters  could,  if  they  so  willed,  operate 
for  a considerable  period  without  detection.  Loyally,  they  have  obeyed  the  law, 
and  will  still  continue  to  obey.  But  the  ease  with  which  the  enemy  alien  can 
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keep  in  touch  with  German  wireless  across  the  water  is  common  knowledge  and 
a matter  for  grave  concern. 

The  secrecy  which  surrounds  events  since  our  entrance  into  the  war  pro- 
hibits illustrating  this  point  by  specific  instances.  But  an  incident  of  the  days 
of  our  neutrality  will  serve. 

It  will  be  remembered  that  when  the  submarine  Bremen  arrived  in  New 
London,  moorings  for  the  vessel  had  been  prepared  in  advance  by  German 
agents.  Presumably,  Germany  was  then,  as  now,  without  communication  with 
this  country,  other  than  the  Sayville  wireless.  Yet  neither  Government  nor 
commercial  stations  had  intercepted  any  message  relating  to  the  submarine's 
arrival.  Secret  stations,  working  on  unusual  wave-lengths,  apparently  had  no 
difficulty,  however,  in  keeping  in  touch  with  enemy  equipments  outside  this 
country ; and  that  these  stations  are  inoperative  now  is  a proposition  that  even 
the  most  guillible  cannot  credit. 

Thus  we  return  to  a consideration  of  the  Zenneck  arrest.  This  type  of 
expert  is  an  undeniable  menace  to  the  safety  of  our  merchant  vessels  and 
troop  ships  when  given  unrestricted  freedom.  His  prominence  as  a radio 
scientist  made  certain  his  apprehension,  but  little  seems  to  have  been  done  with 
the  many  lesser  lights  whose  familiarity  with  the  methods  of  superimposing  a 
number  of  oscillation  circuits  one  upon  the  other  gives  German  agents  on  these 
shores  unlimited  opportunities  for  secret  communication. 

The  use  of  advanced  amateurs  for  detection  of  these  men  seems  inevitable. 
Some  suspects  have  already  been  informally  reported  and  action  taken,  but  the 
radio  field  still  awaits  establishment  by  the  Government  of  a comprehensive 
plan.  A board  capable  of  creating  a system  of  spy  station  detection  can  be 
quickly  assembled  from  competent  experts  in  the  experimental  field,  and  it  is 
to  be  hoped  that  the  Government  will  not  postpone  the  execution  of  this  obviously 
necessary  measure  until  our  transports  are  reached  through  a death-dealing 
message. 

Meanwhile,  every  radio  man  must  realize  his  duty  to  report  any  definite 
suspicions  he  may  entertain.  We  have  reached  the  point  where  apparent 
friendships  must  not  prejudice  our  judgment.  For  instance,  though  a large 
measure  of  Professor  Zenneck's  popularity  may  be  deserved,  he  is  the  expert 
who  for  a time  was  in  charge  of  Sayville  and  he  has  served  in  the  German 
army.  It  is  said  also  that  before  coming  to  this  country  he  participated  in  the 
German  drive  through  Belgium  and  later  by  falsifying  his  passports  gained 
admission  to  the  United  States.  His  scientific  standing  is  of  the  highest;  he 
has  been  professor  of  physics  in  Danzig  and  has  the  D.  Sc.  degree  from  the  Uni- 
versity of  Tubingen,  besides  being  the  author  of  several  standard  works  on 
electricity  and  magnetism  and  wireless  telegraphy.  It  is  therefore  obvious 
that  no  good  end  is  served  by  allowing  him  liberty  under  which  he  very  readily 
could  direct  a well  organized  group  of  less  skilled  men  resident  in  this  country 
to  serve  Germany's  ends. 

Americans  with  unbounded  faith  in  German  acquaintances  who  have 
through  naturalization  declared  themselves  loyal  to  the  United  States  will  do 
well  to  consider  the  possible  operation  of  the  infamous  Delbruck  law  passed 
by  Germany  in  1913.  Under  this  law  Germans  who  have  been  naturalized  in 
foreign  countries,  or  their  descendants,  are  still  considered  to  he  German  sub- 
jects provided  they  register  with  local  German  Consuls.  Could  anything  be 
devised  which  puts  a higher  premium  upon  dishonor  than  this?  Can  we  doubt 
that  possibly  thousands  have  taken  out  their  papers  and  so  registered?  One  such 
case  known  to  the  Secret  Service  concerns  a reservist  in  the  German  army,  who, 
having  taken  out  his  first  papers,  openly  boasts  that  it  was  done  for  business 
purposes.  He  says  that  he  still  considers  himself  a German  subject  while 
posing  as  an  American. 

This  type  of  information,  particularly  if  the  one  concerned  is  a skilled 
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wireless  man,  often  results  in  the  apprehension  of  a menace  to  the  safety  of 
American  fighting  forces  going  abroad.  Until  the  Government  realizes  the  value 
of  a system  of  espionage  for  spy  wireless  stations  and  lays  out  a plan  for  utiliz- 
ing amateurs  in  their  detection,  the  experimental  field  can  be  of  service  by 
separating  sentiment  from  loyalty  in  their  associations  with  possible  enemies 
and  not  hesitating  to  report  to  the  police  any  well-founded  suspicions. 

JACK  BINNS’  PARTING  MESSAGE 

JUST  before  leaving  New  York  to  join  the  British  Royal  Flying  Corps,  Jack 
Binns,  the  famous  C.  Q.  D.  operator  of  Republic  fame,  told  the  English 
recruiting  officers  that  he  knew  that  Germany  was  preparing  for  war  against 
Great  Britain  years  ago,  because  from  April,  1905,  to  July  of  1908  he  had  been 
a wireless  operator  on  German  ships.  He  told  them  that  the  wireless  apparatus 
on  the  German  ships  was  controlled  by  a Belgian  concern,  and  that  there  were 
ten  English,  two  Italian,  one  Belgian,  one  Icelander,  and  a number  of  Danish 
wireless  men  employed  on  German  ships.  In  1908  at  the  time  of  the  Morocco 
crisis,  Binns  said,  the  Germans  asked  the  Belgian  concern  to  discharge  the 
British,  Italian,  and  Belgian  operators,  stating  that  in  the  event  of  war  between 
Great  Britain  and  Germany  the  British  operators  would  refuse  to  tell  the  Ger- 
man Captains  when  war  was  declared,  if  they  received  the  information  at  sea, 
and  that  consequently  the  German  ships  would  be  captured  by  British  war- 
ships. 

In  this  incident  is  once  again  illustrated  how  the  mailed  hand  of  the  Hun 
has  been  ready  to  strike  for  years.  Can  it  be  doubted  that  the  same  thorough- 
going consideration  has  been  given  to  the  eventual  engagement  in  war  with  the 
United  States?  America  must  awake;  eternal  vigilance  is  the  price  of  safety. 

THE  NEW  FACTOR  IN  WARFARE 


BOUNDLESS  opportunities  are  daily  revealed  for  the  wireless  man  whose 
knowledge  of  electricity  and  magnetism  is  of  the  practical  order.  Elec- 
tricity, child  of  peace,  has  been  adopted  by  war  as  its  own  especial  ward.  With- 
out electricity  this  war  could  never  have  reached  the  proportions  which  it  has ; 
perhaps  could  never  have  been  fought  at  all.  Every  Big  Bertha  is  fired  by  an 
electric  spark.  Every  order  from  headquarters  reaches  the  trenches,  not  by 
courier  as  in  days  of  old,  but  by  telephone.  The  wireless  crackles  a staccato 
accompaniment  to  every  sailing  of  ship  and  submarine.  The  torpedo  itself  is 
propelled  by  electric  motors. 

Invention  has  been  stimulated  almost  hysterically  by  the  demands  of  war. 
Armies  on  the  march  or  in  the  field  have  now  a hundred  conveniences  which 


were  not  known  last  year.  There  is  a radio  telephone  and  telegraph  equip- 
ment, for  instance,  which  can  be  attached  to  a motorcycle.  Current  for  this 
compact  field  set  is  supplied  to  the  telephone  or  telegraph  by  a high  voltage  di- 
rect current  generator  connected  directly  to  an  independent  motorcycle  engine 
connected  with  the  side  car.  For  the  equipment  is  contained  in  a small  metal 
side  car  attached  to  the  cycle. 

The  wireless  equipment  comprises  a completely  independent  unit,  which 
can  easily  be  detached  and  pushed  by  hand  or  loaded  on  a wagon  and  trans- 
ported over  rough  ground.  An  extra  wheel  is  provided  which  can  be  attached 
to  either  hub  of  the  side  car  or  to  the  front  or  rear  of  the  motorcycle.  The 
antenna  is  supported  by  a light-weight~metal  mast  of  tubular  construction.  The 
telescopic  form  of  it  makes  it  possible  to  collapse  the  mast  and  to  strap  it  out 
of  the  way  on  the  car’s  side. 

It  is  said  that  the  French  are  using  a detector  so  small  that  it  can  be  carried 
in  the  soldier’s  breast  pocket.  To  use  it,  a knife  is  planted  in  a tree  and  the 


wire  attached  by  metal  clip  to  this  “antenna,” 


another  clip  and  stake  serving 
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for  the  ground  wire.  The  entire  receiver  weighs  but  thirteen  ounces,  and  yet, 
in  spite  of  its  size,  it  is  meticulously  made  and  is  a most  accurate  apparatus. 

For  long  distances,  for  instance,  to  the  extreme  borders  of  France,  one 
clip  is  joined  to  a telephone  line  which  serves  as  an  antenna,  and  the  other  goes 
to  gas  or  water  pipes  for  the  ground.  But  at  a smaller  distance  there  can  be  a 
wider  choice  for  antennae : a kitchen  stove,  a balcony,  a metal  bed  or  the  like,  or 
even  a bicycle  or  an  automobile.  The  operator  may  use  his  own  body  for  the 
ground  by  attaching  the  metal  clip  to  his  finger,  while  the  other  clip  goes  to  the 
telephone  wire. 

We  have  termed  these  things  “stunts”  up  to  now ; perhaps  we  have  con- 
sidered them  both  foolish  and  useless  forms  of  pastime.  Yet,  on  good  authority, 
it  is  reported  that  these  former  toys  are  carrying  on  important  work. 

"^'^ALLEGIANCE  AS  VIEWED  BY  A WORLD-CITIZEN 

THE  Italian  Mission  had  been  formally  received  at  the  City  Hall  in  New 
York.  The  ceremonies  were  ended  for  the  day.  “The  cordiality  of  our 
reception,”  said  Mr.  Marconi,  “was  most  marked.  It  has  been  very  different 
from  the  reception  given  to  me  here  twenty  years  ago  this  month,  when  I first 
came  with  my  poor  wireless  inventions.” 

In  these  few  phrases  lie  a world  of  encouragement  for  inventors  the  world 
over.  Cold,  callous,  self-centered  and  satisfied  New  York  turning  out  by  the 
tens  of  thousands  to  cheer  the  inventor  of  wireless  made  a spectacle  never,  to 
be  forgotten.  At  every  turn  Marconi  was  met  with  wild  and  enthusiastic  ac- 
claim and,  most  significant  of  all,  his  popularity  did  not  rest  alone  on  gratitude 
for  his  humanitarian  invention — everywhere  was  manifest  recognition  that  he 
stands  for  the  true  adjustment  of  nationality  and  world-relationship. 

The  straightforward  simplicity  of  character  which  has  endeared  him  to 
men  of  all  nationalities  was  made  evident  in  his  every  official  act  while  the  guest 
of  Americans.  The  inventor  has  long  been  looked  upon  as  a citizen  of  the 
world,  Italian  by  circumstance  of  birth,  but  somehow  belonging  to  all  nations. 
It  required  a slight  readjustment  of  habitual  thought  to  recognize  him  as  the 
official  representative  of  Italy,  but  it  was  obvious  that  by  being  a good  citizen 
of  Italy  he  was  best  serving  America.  At  a public  school  in  the  poorer  section 
of  the  city — a school  which  has  honored  him  by  adopting  his  name — he  spoke 
in  Italian  to  those  of  a quarter  occupied  largely  by  those  who  were  originally 
his  countrymen.  Here  his  sincerity  of  purpose  to  make  these  schoolboys  good 
Americans  was  eloquently  revealed. 

“You  boys  represent  the  future  of  this  great  country,”  he  said,  “and  it  is 
the  vitality,  enthusiasm  and  patriotism  that  you  show  which  give  to  your  elders 
who  are  now  engaged  in  actual  war  increased  courage  to  carry  on  their  work. 
Nothing  could  please  me  more  than  to  see  children  who  are  preparing  to  become 
citizens  of  the  great  ally  of  Italy  at  such  time.  We  are  living  in  stern  times 
and  we  must  do  all  in  our  power  to  prepare  not  only  to  end  this  terrible  struggle 
victoriously,  but  also  to  prepare  for  the  new  conditions  which  are  bound  to 
arise  when  peace  finally  comes. 

“Our  countrymen  are  giving  their  heart’s  blood,  not  for  themselves,  but  to 
obtain  a better  world  for  you.  I therefore  exhort  you  to  remember  that  this 
struggle  is  for  democracy,  liberty  and  mankind.” 

How  different  is  this  spirit  from  that  shown  by  the  scientific  men  of  our 
enemy  country!  Propaganda  designed  to  demolish  America’s  traditions  and 
continuous  efforts  to  make  naturalized  citizenship  but  a blind  to  cover  allegiance 
to  their  fatherland  is  Germany’s  contribution  for  years  antedating  the  war. 
It  is  cause  for  general  thankfulness  that  fate  selected  as  the  benefactor  of 
humanity,  Marconi — a Man. 

— THE  EDITOR. 
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Multiplying  Wireless  by  Magic 

How  the  Call  of  the  Nation  for  Vast  Quantities  of 
New  Sets  for  the  Army  and  the  Navy  Expanded 
the  Marconi  Factory 

By  JOHN  WALKER  HARRINGTON 

THE  magic  flutes  of  today  are  the  wireless  sets.  With  them  men  fend  them- 
selves from  harm  in  peace  and  outwit  their  foes  in  war.  A modern  ma- 
gician gave  them  to  us  that  we  might  sing  across  the  liquid  leagues  and  span 
the  continents  with  voices  which  are  silent  melodies  save  to  those  whose  ears  are 
attuned  to  the  hidden  minstrelsy. 

When  war  came,  the  United  States  Government  took  from  the  Marconi 
Wireless  Telegraph  Company  of  America  all  those  magic  flutes,  both  large  and 
small,  and  said,  “Make  for  the  Army  and  Navy  a thousand  or  so  more.”  How  the 
Company’s  plant  in  Aldene,  New  Jersey,  was  to  put  through  this  rush  order  was 
a problem  which  required  considerable  planning.  To  make  appliances  in  a 
leisurely  way  for  one’s  own  use  is  one  thing,  but  to  manufacture  them  com- 
mercially is  another.  It  would  have  been  impossible  to  have  risen  to  this  great 
national  need,  had  not  the  Company  called  to  its  aid  that  which  works  so  many 
wonders  in  this  world — the  wizardy  of  efficiency. 

There  was  no  time  to  be  lost.  The  erection  of  additions  to  the  factory ; the 
perfection  of  new  machines  and  new  jigs  and  models;  the  training  of  artisans  to 
a new  and  highly  specialized  calling — all  had  to  be  carried  on  at  once.  “Business 
as  unusual”  from  May  1st  until  now  has  been  the  slogan  at  the  Aldene  plant. 

Cartloads  of  brick,  piles  of  lumber,  barricades  of  cement  bags,  appeared 
overnight.  Carpenters,  masons,  machinists,  engineers,  electricians,  arrived  from 
all  parts  of  the  compass.  On  the  first  of  May  there  was  a lawn  and  on  the 
second  something  that  looked  like  a shell  crater.  The  foundations  of  the  big 
one-story  extensions  were  spun  rather  than  dug  and  built,  and  the  brick  walls 
were  reared  on  them  by  workmen  who  turned  night  into  day.  The  progress 
photographs  of  the  addition  could  be  built  into  a movie  and  sped  up  into  a two- 
reel  production.  No  construction  contract  was  ever  carried  through  on  quicker 
schedules  than  was  the  one  which  gave  the  needed  room  to  Aldene.  The  build- 
ings which  have  been  added  cover  40,000  feet  more  of  ground  space.  They  are 
of  the  saw-tooth  type  on  top,  which  gives  them  the  appearance  of  a series  of 
studios  such  as  are  let  out  to  artists  and  sculptors.  They  are  dedicated  to  the 
art  which  in  these  days  is  so  all  important — that  of  swift  communication.  Now 
that  everything  is  done,  those  who  watched  the  bewildering  swiftness  of  the 
operations  wonder  how  such  order  was  brought  out  of  all  this  hectic  haste.  It 
is  an  apt  illustration  of  what  men  can  do  when  they  have  to. 

Some  of  the  seasoned  old  lathe  hands,  recruited  from  all  parts  of  the  coun- 
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try,  were  jarred  a little  when  they  started.  To  see  a group  of  carpenters  nailing 
down  a floor  as  though  they  were  mad  hatters  rather  than  respectable  craftsmen ; 
then  to  see  another  frenzied  crew  slide  a lathe  upon  the  freshly-planed  surface, 
while  others  were  rigging  up  belts,  caused  those  aristocrats  of  labor  to  rub  their 
eyes  in  a bewildered  kind  of  way. 

“All  right,  there’s  your  lathe,  man,  get  to  work,”  roared  the  superintendent 
in  their  ears,  for  there  has  not  been  any  silence  on  tap  at  the  Marconi  factory  for 
months,  and  before  they  realized  what  they  were  about  they  themselves  were 
seized  with  the  spirit  of  rush. 

The  installation  of  instruments  of  precision,  such  as  required  for  the 
making  of  the  thousands  of  parts  which  enter  into  a wireless  set,  be  it  little  or 
big,  requires  meticulous  care.  The  marvel  of  it  all  is  that  these  appliances  which 
are  used  in  such  delicate  operations  seemed  to  be  veritably  thrown  into  position 
and  yet  they  are  as  right  as  trivets. 

One  of  the  reasons  for  this  is  that  the  United  States  brand  of  workman  is 
one  of  the  ablest  and  most  adaptable  human  beings  under  the  sun.  He  is  as 
fit  to  do  a thousand  things  well  as  is  his  prototype  of  the  machinery  world,  the 
great  American  lathe.  The  men  at  Aldene  are  putting  into  their  daily  tasks  the 
zeal  of  patriots.  There  are  more  than  700  of  them  working  in  two  shifts  in  the 
new  plant.  Some  were  once  making  gauges  and  caliphers ; others  were  adepts 
in  fashioning  automobiles  or  sewing  machines;  many  were  making  brass  work 
or  working  over  hard  rubber.  There  is  no  better  example  of  the  way  in  which 
a group  of  ingenious  Americans  can  be  drilled  in  difficult  and  highly  specialized 
trades  than  is  shown  at  the  benches  at  Aldene. 

First  of  all,  there  had  to  come  into  being  certain  jigs  and  templets  and  many 
other  appliances  such  as  only  skilled  die  makers  and  tool  experts  can  fashion 
from  the  designs  of  the  engineers.  The  Marconi  Company  had  for  years  been 
making  apparatus  for  its  own  use  both  on  land  and  sea.  The  Federal  authori- 


The  Aldene  plant  of  the  Marconi  Company  where , on  th< t first  of  May,  there  was  a lawn, 
a few  piles  of  lumber  and  soldiers  on  guard,  harbingers  of  the  reconstruction 
to  meet  a national  emergency 
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A view  of  the  work  dedicated  to  the  art  of  swift  communication ; note  on  the  left  the  depth 
of  the  partially  roofed  building,  extending  beyond  the  third  telegraph  pole 


ties  wanted  apparatus  adapted  to  different  wave-lengths  than  those  sets  in  ordi- 
nary commercial  use  and  that  meant  all  kinds  of  changes.  There  had  to  be  sets 
for  aeroplanes,  for  destroyers,  for  submarines,  for  battleships  and  for  colliers, 
all  of  which  had  to  have  their  own  patterns  and  jigs  before  a single  one  could 
be  turned  out  from  the  works.  The  way  these  skilled  workers,  brought  into  the 
“Valley”  from  all  parts  of  the  United  States,  go  about  interpreting  a blue  print 
as  though  Marconi,  and  Hertz  and  Sir  Oliver  Lodge  were  everything  in  their 
lives,  was  a sight  which  made  one  think  of  automatic  efficiency.  And  mind  you, 
they  were  doing  all  this  while  carpenters  were  sawing  and  ripping  along  side, 
while  masons  were  rattling  their  trowels  in  the  next  unit,  and  roofers  were 
hammering  and  stamping  overhead,  as  though  trying  to  show  that  each  and 
every  one  of  them  was  the  most  important  in  putting  wireless  sets*  together. 

Probably  there  is  not  a reader  of  The  Wireless  Age  who  has  not  seen 
radio  apparatus  both  stripped  and  mounted  in  ebon  panels  hurling  its  shocks 
into  the  ether,  but  few  who  have  not  watched  wireless  sets  being  machined  and 
assembled  can  realize  what  an  intricate  task  it  is  to  build  them.  Of  the  thou- 
sands of  parts,  tiny  and  big,  which  go  into  the  make-up  of  the  sets,  scarcely  any 
can  be  bought  in  the  open  market.  Screws  and  nuts,  and  bolts  and  all  the  bits 
of  copper  and  aluminum  and  iron  and  steel  and  wire  which  enter  into  the  com- 
position are  all  made  according  to  the  Government  standards,  and  the  process  of 
standardization  itself  was  one  which  might  have  taken  months  had  there  been 
time  to  wait.  Brass  and  silver  and  bakelite-dilecto  enter  into  the  making  of  these 
magic  flutes  of  earth  and  sea  with  which  brave  men  may  be  called  to  fight  or 
warned  of  the  coming  of  the  foe. 

The  steps  in  the  making  of  the  wireless  sets  are  numerous  and  intricate. 
Practically  everything  which  comes  in  at  the  receiving  end  of  the  great  plant  is 
raw  material.  This  makes  its  way  through  many  operations  into  a delicately 
adjusted  instrument  which  can  make  the  earth  a whispering  gallery  at  the  touch 
of  a brazen  key.  Everything  looks  pretty  much  alike  at  the  start.  The  tyro 
cannot  distinguish  whether  all  the  material  piled  so  high  in  the  storeroom  or 
being  shoved  in  from  the  freight  cars  on  the  siding  is  going  to  come  out  as  com- 
mercial y2  K.  W.  sets  or  the  great  twenty  kilowatters  which  can  jar  the  ether 
into  vibrations  from  Sandy  Hook  to  Lands  End.  The  operations  are  literally 
legion  and  by  the  time  a 5 K.  W.  apparatus  has  emerged  at  the  discharging  end 
of  the' factory  from  four  to  six  months  will  have  elapsed.  All  the  time,  however, 
there  is  so  much  action  that  the  metals  which  are  the  makings  of  the  sets  have 
hardlv  time  to  get  cool  from  the  constant  handling  of  hundreds  of  toilers  carried 
on  all  day  and  almost  around  the  clock. 
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Some  of  the  types  of  wireless  sets  which  are  being  developed  at  Aldene  are, 
to  the  visitor,  unlike  anything  which  has  ever  been  fashioned  before.  That  is 
evident  in  the  dexterous  manipulation  of  strange  tools  which  are  everywhere  seen 
in  the  plant  and  in  the  array  of  weird  jigs  which  are  being  carried  about  the  long 
rows  of  benches  and  lathes. 

Here  is  a skilled  artificer  bending  steel  angle  bars  into  the  frame  for  a new 
type  of  aeroplane  set,  surely  one  of  the  most  compact  contrivances  which  ever 
saw  the  light  of  invention.  Other  types  for  the  submarine  chaser,  the  destroyer, 
and  the  submarine  are  being  sent  through  the  works  at  top  speed.  Side  by  side 
with  the  small  set  may  loom  a black  paneled  contrivance  which  before  long  may 
be  talking  from  the  wireless  cabin  of  a dreadnaught 

In  order  to  manufacture  all  these  varieties  it  was  necessary  to  convert  many 
of  the  standard  machines  to  unaccustomed  uses.  The  turning  out  of  copper  plates 
on  the  lathe,  for  instance,  where  iron  castings  or  such  materials  were  machined, 
is  a very  difficult  job  but  it  is  being  admirably  and  effectively  done  at  the  Aldene 
plant.  End  to  end,  there  are  sixteen  machines  on  which  are  being  turned  the 
finely-threaded  screws  which  are  used  in  the  precise  adjustments  of  tuning  the 
wireless  to  wave-lengths  of  other  instruments.  Turret  lathes  just  placed  in  com- 
mission are  performing  their  ingenious  tasks  so  deftly  that  they  seem  even  to 
ignore  the  guidance  of  the  skillful  hands  which  direct  them. 

Everywhere  are  bundles  of  rods  of  brass,  sheets  of  aluminum,  and  foil  of 
copper,  emerging  from  machines  as  parts  of  the  instruments  which  are  to  rpake 
vibrant  the  air  above  the  warfare  of  the  seas.  Into  every  piece  there  is  put  the 
conscientious  work  of  a spirit  which  transcends  the  machine.  Wonderful  as  is 
the  mechanical  ingenuity  here  displayed,  there  is  nothing  of  the  automaton  in 
the  way  in  which  these  able  artificers  go  about  their  toil,  as  the  processes  grow 
step  by  step  more  complicated. 

There  is  the  same  alert  enthusiasm  shown  by  the  girls  and  women  who  are 
winding  the  miles  and  miles  of  fine  wire  for  the  coils,  for  there  is  about  them 
just  such  an  unconscious  air  of  consecration  that  one  observes  on  the  faces  of 
the  women  who  are  learning  the  technique  of  the  Red  Cross  nurse.  Side  by  side 
are  girls  just  out  of  school  and  gray-haired  mothers  who  are  doing  their  bit  in 
this  factory  while  husbands  or  sons  are  enlisted  in  the  service  of  the  country. 

The  expansion  of  the  manufacture  of  wireless  sets  has  brought  into  play 
all  manner  of  factory  efficiency  methods.  They  apply  especially  to  the  great 
stockrooms  where  in  hundreds  of  separate  compartments  are  piled  the  different 
sections  of  the  various  sets.  Motor-generators,  transformers,  starters,  gap 
switches,  aerial  indicators,  rheostats,  are  waiting  in  their  stations,  ready  to  go 
out  into  the  world  of  adventure. 

Owing  to  the  highly  developed  system  in  the  assembling  room,  the  widely 
separated  fractions  are  joined  with  a rapidity  which  is  startling  to  the  uninitiated. 

When  the  sets  are  finally  articulated  they  are  taken  to  the  testing  room, 
where  they  are  tried  under  what  are  practically  service  conditions  which  have 
been  ingeniously  simulated.  “Birds  may  be  singing  in  the  trees”  from  which  the 
wooden  ships  are  to  be  built  to  carry  food  for  France,  but  the  wireless  sets  which 
are  to  be  on  board  of  some  of  those  craft  are  already  giving  voice  to  their  lays 
at  this  factory.  If  Rembrandt  were  back  again  on  earth,  he  would  like  nothing 
better  than  to  paint  the  lights  and  the  shadows  which  play  about  a youth  in  one 
corner  of  the  testing  room  bending  intently  over  the  new  appliance  which  is 
being  practiced  to  in  its  notes  as  though  it  were  some  sable-hued  bird  trying  to 
attune  its  unaccustomed  throat  to  a mighty  lilt. 

The  plotting  room,  from  which  has  been  directed  so  much  of  the  plant 
strategy,  is  a one-story  wooden  building  from  which  the  engineering  force  was 
in  transit  when  I visited  the  works  a few  days  since.  The  engineers  are  now 
quartered  in  the  remodeled  part  of  the  factory  which  was  the  old  building.  The 
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men  who  have  done  so  much  to  meet  the  sudden  emergency  which  confronted 
them  are  of  that  keen  witted,  capable  breed  which  are  coming  these  days  from 
American  schools  of  technology  and  also  from  the  drafting  rooms  of  the  great 
manufacturing  plants.  Among  them  I noticed  one  who  only  a few  months  ago 
had  been  a wireless  operator,  but  by  intensive  study  had  fitted  himself  for  one  of 
the  best  positions  in  the  employ  of  the  company.  He  is  among  the  able  staff 
which,  through  its  adaptation  of  shop  practice  to  the  demands  of  these  days  of 
stress,  has  made  possible  such  an  achievement  of  human  resourcefulness  and 
skill  as  one  sees  everywhere  about  him  in  this  plant. 

The  laboratory  and  the  drafting  rooms  seem  to  be  a busy  plant  in  themselves. 
Indeed  they  might  have  well  suited  the  purposes  of  Guglielmo  Marconi  in  the 
early  days  of  wireless. 


Cartloads  of  brick,  piles  of  lumber,  barricades  of  cement  bags,  appeared  overnight  at  Aldene 
and  were  as  quickly  absorbed  into  buildings,  zvhich,  in  seven  weeks , covered 
40,000  feet  more  of  ground  space 


One  of  the  strongest  features  of  the  development  of  the  factory  is  that 
despite  the  drive  for  efficiency,  nothing  has  been  neglected  which  makes  for  the 
well-being  and  the  comfort  of  every  employee,  be  he  engineer,  a winder  of  coils 
or  a clipper  of  copper. 

There  are  commodious  quarters  for  the  men  with  plenty  of  locker  space  and 
suitable  washing  facilities,  and  there  is  also  a well  appointed  rest  room  for  the 
women  and  girls.  Everything  which  can  make  for  the  best  environment  of  the 
worker  is  at  hand. 

The  soul  of  the  task  reigns  in  this  realm  of  the  busy  machines  where  a 
spirit  of  work  for  work’s  sake  seems  to  prevail  and  the  results  obtained  speak 
convincingly  of  the  power  of  individual  co-operation. 
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Under  Fire  With  an  Amateur 
On  the  Silver  Shell 


The  Sinking  of  a German 
Submarine  by  an  Ameri- 
can Ship  as  Seen  From 
the  latter  Vessel’s  Wireless 
. Cabin 

By  HAROLD  T.  MAPES. 


Editor’s  Note. — In  this  recital 
oi  an  amateur  wireless  operator 
who  obtained  an  assignment  in 
the  radio  cabin  of  a ship  that 
sank  a German  submarine  by 
which  she  was  attacked,  is  con- 
tained a vivid  picture  of  sea 
warfare.  The  author  is  a mining 
engineer  and  assistant  general 
manager  of  a mining  company  in 
Mexico.  Having  obtained  a 
Government  first-grade  commer- 
cial operator’s  license,  he  sought 
a place  in  tho  commercial  field 
with  the  aim  of  gaining  exper- 
ience, and  was  assigned  as  first 
Marconi  operator  on  the  Amer- 
ican oil  tank  steamship  Silver 
Shell.  What  he  saw  from  the 
radio  cabin  while  the  vessel  was 
engaged  with  the  undersea  craft 
is  graphically  related  in  the  fol- 
lowing article: 


Harold  T.  Mapes,  the  author  of  this  article 


AS  I sat  in  the  wireless  cabin  of  the  Silver  Shell,  sending  out  frantic  calls 
for  protection  against  the  German  submarine  which  was  bombarding  us 
even  as  she  steamed  closer  to  the  stem  of  her  prospective  victim,  my  position 
might  be  likened  somewhat  to  that  of  the  blackfaced  man  at  the  Coney  Island 
amusement  places  who  exposes  himself  as  a target  for  the  missiles  hurled  by 
visitors. 

On  a tanker,  it  should  be  explained,  the  boiler,  engines  and  wireless  cabin, 
forming  the  vital  parts  of  the  ship,  are  in  the  stem.  So  I had,  as  it  were,  a 
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For  three  days  the  Silver  Shell  was  tossed  about  on  turbulent  waters 


grand  stand  seat,  rather  too  close  to  the  bullseye  to  be  comfortable.  Add  to  this 
description  x>f  my  position  the  fact  that  the  Silver  Shell  was  laden  with  more 
than  a million  gallons  of  gasolene,  which  was  almost  sure  to  explode  when  the 
first  shell  hits  its  mark,  and  you  can  comprehend  without  difficulty  the  perils 
with  which  I was  surrounded. 

But  I had  embarked  on  the  Silver  Shell  for  experience  and  experience  I 

got. 

During  the  earlier  stage  of  the  vessel's  voyage  from  New  York  to  Mar- 
seilles, France,  our  port  of  destination,  we  weathered  a storm  of  no  mean  force, 
being  tossed  about  on  turbulent  waters  for  three  days.  A short  time  afterward 
we  passed  within  100  feet  of  a submarine  that  was  on  the  surface  of  the  water, 
going  through  the  process  of  having  her  storage  batteries  charged  for  the  next 
day's  run.  It  was  three  o'clock  in  the  morning,  in  mid-Atlantic,  when  she  was 
sighted.  So  close  did  the  Silver  Shell  pass  to  the  craft  that  she  could  be  plainly 
seen  from  the  deck  and  the  throb  of  her  engines  was  heard  after  she  had  been 
swallowed  up  in  the  darkness.  Her  lookouts  were  asleep  evidently,  for  she  made 
no  attempt  to  attack  us  and  she  had  passed  out  of  sight  before  the  after-guns  of 
the  Silver  Shell  could  be  trained  on  her. 

Although  every  one  on  the  tanker  realized  fully  the  danger  of  traveling 
through  the  war  zone,  the  proximity  of  the  submarine  made  us  more  alert  to 
avoid  peril.  The  fact  that  the  crew  of  a submarine,  on  a dark  night,  can  see  a 
large  steamship  with  considerable  less  difficulty  than  those  on  the  latter  would 
have  in  locating  the  U-boat  had  been  thoroughly  impressed  on  the  minds  of  all 
on  the  Silver  Shell.  Still  more  forcibly  was  the  destroying-power  of  the  sub- 
marine brought  to  our  attention  when  the  Silver  Shell  passed  the  wreck  of  a 
wooden  ship.  She  floated  bottom  up,  the  large  wound  in  her  side  providing  grim 
evidence  of  the  torpedo's  ravages.  Tossed  about  by  the  waves  nearby  were  a 
few  life  preservers  and  a lifeboat.  All  of  which  bears  out  my  statement  that 
the  Mediterranean  is  a mecca  for  U-boats.  Twelve  out  of  the  sixteen  submarines 
reported  to  me  by  wireless  were  found  in  the  Mediterranean. 

Our  next  and  more  thrilling  encounter  with  a submarine  occurred  when 
3 day  and  half  more  of  steaming  would  have  brought  us  to  Marseilles.  It  was 
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early  in  the  afternoon  of  May  30th  when  she  was  sighted.  She  was  then  off 
our  starboard  bow  and  the  alarm  blast  was  sounded  immediately. 

The  course  of  the  Silver  Shell  was  changed  to  the  west,  lifeboats  were  made 
ready  for  lowering  into  the  water  and  the  ship’s  company  buckled  lifebelts  about 
their  waists.  We  had  just  thrown  the  bundles  containing  our  valuables  into 
the  boats  when  the  submarine,  which  was  one  of  the  largest  type  of  U-boats, 
being  about  300  feet  in  length,  gave  unmistakable  notice  that  she  was  an  enemy 
craft  by  firing  a shell.  The  latter  exploded  about  100  yards  away  from  the 
American  vessel.  Almost  before  we  had  time  to  realize  our  situation  another 
shell  was  fired.  It  just  missed  the  wireless  cabin,  finding  a resting-place  in  the 
water  100  yards  away  from  the  ship. 

Meanwhile  the  Silver  Shell’s  men  had  been  preparing  to  defend  themselves. 


Seated,  from  left  to  right,  are  shown  L.  D.  Higgins , third  assistant  engineer  of  the  Silver 
Shell,  Operator  Mapes  and  G.  S.  Adams,  first  assistant  engineer . Standing  are 
the  members  of  the  gun  crew  which  did  such  effective  work 


They  opened  fire  on  the  Germans  with  our  four-inch  after  gun,  but  the  first 
seven  shots  missed  their  target  by  about  1,000  yards.  This  fault  was  soon 
remedied  by  Chief  Petty  Officer  Clark  who  knocked  out  the  extreme  elevation 
pin,  which  gave  the  gun  about  forty  degrees.  The  improvement  in  marksman- 
ship was  at  once  evident.  On  all  sides  of  the  submarine  the  shells  from  our 
vessel  dropped,  giving  preliminary  notice  of  what  our  fire  was  to  accomplish 
later. 

But  we  did  not  have  the  fighting  all  our  own  way  by  any  means,  for  the 
Germans  had  two  five-inch  guns  as  compared  to  our  four-inch  ones  and  at  the 
beginning  of  the  engagement  were  outshooting  us.  Their  shells  passed  in  alarm- 
ing proximity  to  our  heads  and  burst  on  both  sides  and  at  the  bow  and  the  stern 
of  the  ship.  I recall  that  one  shell  bounded  over  the  wireless  cabin,  just  missing 
that  structure  by  a couple  of  feet. 

There  was  no  lack  of  activity  in  the  radio  room  while  we  were  being  shelled. 
Even  while  I was  flashing  the  SOS,  giving  our  position,  course  and  rate  of 
speed,  Second  Operator  Douglas  was  adjusting  my  life  preserver. 

Listening  in  for  the  response  to  my  appeals  for  aid  was  not  without  its 
problems.  Our  after-gun  was  only  twenty-five  feet  away  from  the  wireless 
cabin  and  every  time  it  was  fired  the  concussion  knocked  the  radio  apparatus 
out  of  adjustment.  Then,  too,  the  roar  of  the  gun  and  the  bursting  of  the 
German  shells  were  deafening. 

Algiers  was  the  first  to  answer  my  call.  The  handicaps  in  receiving  were 
so  great,  however,  that  it  was  necessary  to  ask  for  a repetition  of  the  message 
several  times.  To  add  to  my  difficulties  a Spanish  ship  interfered  by  repeatedly 
asking  in  Spanish : “What  ship  is  that  asking  for  help  ?”  She  did  not  sign  off 
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A view  of  the  amateur  set  operated  by  Mr.  Mapes 


and  the  circumstances  made  the  incident  appear  like  deliberate  interference. 
However,  I finally  succeeded  in  receiving  the  Algiers  message  which  was  as 
follows:  “Help  thirty-five  miles  northwest  gunboat  FQ.”  Getting  into  com- 
munication with  gunboat  FQ,  I received  this  response:  “Coming  as  fast  as 

possible.,, 

This  was  reassuring  news,  indeed,  for  from  my  position  in  the  cabin  I 
could  see  the  submarine  steaming  along  in  our  wake  like  a hound  after  a hare. 
She  was  astern  of  us  about  3,000  yards,  the  head  seas  washing  over  her  deck 
as  she  breasted  the  waves  and  compelling  the  members  of  her  gun  crew  to  stand 
waist-deep  in  the  water.  They  would  fire  between  the  intervals  of  the  boat's 
plunges  through  the  waves.  From  the  Silver  Shell  could  be  seen  the  flash  of 
their  guns.  Then  would  follow  an  interval  of  about  ten  seconds  before  those 
on  the  tanker  could  determine  whether  the  shot  would  hit  its  mark.  The  emo- 
tions which  filled  the  men  on  the  American  tanker  during  these  periods  were 
not  the  most  comfortable,  I can  assure  you.  As  for  myself,  I sat  with  strained 
nerves,  at  the  head  phones,  listening  for  word  that  might  be  of  value. 

The  Silver  Shell  was  speeding  through  the  water  at  the  rate  of  fourteen 
knots  an  hour  although  she  had  never  made  more  than  eleven  before.  The 
safety  valves  were  screwed  down  and  the  engineers  and  firemen  were  bending 
every  effort  to  get  all  possible  speed  out  of  her.  Their  position  was  by  no 
means  enviable  as  a shell  was  likely  to  strike  the  boilers  and  cause  an  explosion. 

Under  a high  pressure  of  steam  the  U-boat  was  gaining  on  us  and  finally 
she  reached  a point  about  2,300  yards  away.  She  was  using  a shrapnel  to  sweep 
our  decks ; the  shells  continued  to  burst  on  all  sides  of  us  and  it  seemed  that  some 
of  them  must  take  disastrous  effect.  Then,  as  suddenly  as  she  had  begun  the 
attack  on  us,  she  was  vanquished.  For  one  of  our  shots  struck  her  just  aft  of 
her  conning  tower,  inflicting  a wound  which  caused  her  bow  to  rise  high  in  the 
air.  Immediately  she  began  to  sink,  stern  first,  with  her  crew  still  on  deck. 

It  was  a dramatic  finish  of  a dramatic  fight,  for  she  would,  it  is  likely,  have 
cleared  our  decks  in  fifteen  minutes  and  then  turned  her  fire  on  our  lifeboats  in 
the  event  that  we  tried  to  escape  in  them. 

The  Germans  did  not  abandon  their  attempts  to  sink  the  Pearl  Shell,  fol- 
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lowing  the  sending  to  the  bottom  of  the  submarine.  Soon  after  the  engagement 
was  ended  I received  the  following  message:  “If  possible  steer  south,  I will 

meet  you  in  an  hour.”  This  message,  which  came  in  very  weak,  was  a decoy 
communication  sent  out  by  another  submarine  to  lure  us  into  her  path.  We 
had  already  been  instructed  to  disregard  messages  sent  by  ships  that  were  not 
authorized,  or  confirmed  by  a Government  land  station.  It  was  impossible  for 
me  to  confirm  the  “steer  south”  message. 

Gunboat  FQ  asked  me  for  the  Silver  Shell’s  new  position  at  five  minutes 
after  seven  o’clock  that  evening.  This  I wirelessed,  as  well  as  details  concern- 
ing the  sinking  of  the  submarine.  She  flashed  back,  “Good  work!”  and  at 
eleven  o’clock  had  approached  so  close  to  us  that  thtf  two  vessels  were  able  to 
exchange  messages  by  Morse  lamp  signals. 

Or  arrival  at  Marseilles  the  next  afternoon  had  in  a measure  the  significance 
of  an  important  event,  for  the  Silver  Shell  was  the  first  American  ship  to 
enter  that  port  since  the  United  States  had  declared  war  with  Germany.  The 
uniforms  of  the  bluejackets,  of  course,  attracted  considerable  attention  and  the 
fact  that  we  would  probably  receive  prize  money  from  the  French  Government 
for  sinking  the  U-boat  added  to  the  interest  displayed  in  the  Americans. 

The  engagement  with  the  submarine  lasted  more  than  an  hour  and  a half, 
but  fortunately  no  one  on  the  Silver  Shell  was  seriously  injured.  As  I look 
back  on  the  engagement  now  that  it  is  ended  I can  even  see  a humorous  side  to 
some  of  the  incidents.  For  instance,  the  bos’n,  who  had  donned  his  three  suits 
of  clothes  when  preparations  were  made  to  take  to  the  lifeboats,  did  not  neglect 
to  take  a pinch  of  snuff  and  express  his  feelings  with  considerable  force  every 
time  a shot  was  fired  from  the  submarine.  He  was  an  active  figure  in  the  fighting 
as  were  also  Petty  Officer  Clark,  who  showed  excellent  judgment  in  handling  the 
guns  and  gunners,  and  Captain  J.  Charlton.  Despite  the  fact  that  Captain 
Charlton  was  suffering  from  rheumatism,  he  remained  on  the  bridge  to  navi- 
gate the  ship.  G.  S.  Adams,  J.  J.  Prescott  and  L.  D.  Higgins,  respectively  first, 
second  and  third  assistant  engineers,  also  deserve  mention*  for  their  efforts  in 
speeding  up  the  Silver  Shell  at  a time  when  speed  was  sorely  needed. 

And  that  is  the  story  of  how  an  amateur  got  an  insight  into  the  life  of  a 
commercial  operator  at  sea.  When  this  article  appears  in  The  Wireless  Age 
I shall  be  on  by  way  to  Mexico  to  resume  ray  mining  work,  but  the  memories 
of  my  voyage  on  the  Silver  Shell  will  remain  with  me  for  years  to  come. 


CIVIL  SERVICE  EXAMINATIONS 

The  United  States  Civil  Service  Commission  announces  open  competitive 
examinations  for  auditing  clerk  (radio)  and  bookkeeper  and  accountant  (radio), 
for  men  only,  on  July  25th.  Five  vacancies  in  the  position  of  auditing  clerk  at 
entrance  salaries  ranging  from  $1,000  to  $1,400  a year;  one  vacancy  in  the  posi- 
tion of  bookkeeper  and  accountant  at  $1,500  a year;  two  vacancies  in  the  position 
of  assistant  bookkeeper  and  accountant  at  $1,000  a year,  all  in  the  office  of 
Naval  Communication  Service,  Washington,  D.  C.,  and  future  vacancies  requir- 
ing similar  qualifications,  will  be  filled  from  these  examinations,  unless  it  is 
found  in  the  interest  of  the  service  to  fill  any  vacancy  by  reinstatement,  transfer, 
or  promotion. 


DAVID  SARNOFF  WEDS 


David  Sarnoff,  commercial  manager  of  the  Marconi  Wireless  Telegraph 
Company  of  America,  and  secretary  of  the  Institute  of  Radio  Engineers,  was 
married  to  Miss  Lizette  Hermant  of  New  York  City,  in  the  Broadway  Central 
Hotel,  New  York,  at  six  o’clock  in  the  evening  of  July  4th.  The  Rev.  S.  Privin, 
the  bridegroom’s  grandfather,  performed  the  ceiemony. 
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STATIC  ELIMINATION  WITH  UNDAMPED  WAVES 


THE  pressing  problem  in  long  distance  wireless  telegraphy  and  telephony 
is  the  prevention  of  static  or  impulsive  currents  which  may  be  induced 
in  a receiving  telephone  either  by  atmospheric  discharges  or  earth  disturbances. 

In  collaboration,  H.  D.  Arnold  and  H.  W.  Nichols,  have  evolved  a method 
whereby  a transient  atmospheric  discharge  may  be  eliminated  when  the  receiving 
apparatus  is  adjusted  to  an  undamped  or  sustained  oscillation  transmitter. 

The  proposed  method  of  obtaining  selectivity  by  the  use  of  a number  of 
resonant  circuits  in  series  between  the  antenna  and  oscillation  detector,  while 
thoroughly  efficient,  gives  rise,  on  account  of  the  number  of  coupling  coils  in 
use,  to  considerable  energy  losses.  Beyond  this,  a static  discharge  striking  the 
antenna  system  produces  a loud  response  in  the  receiver  even  though  the  circuits 
are  sharply  resonant. 


Fig.  1 — Arnold-Nichols  circuit  for  static  elimination 


The  fundamental  principle  of  the  apparatus  is  as  follows:  Under  the  im- 

pressed electromotive  force  of  an  impulsive  disturbance,  the  initial  rush  of 
current  in  a receiving  circuit  is  inversely  proportional  to  its  inductance,  but 
the  final  current  during  the  flow  of  undamped  or  sustained  oscillations  is  de- 
pendent solely  upon  the  resistance  of  the  circuit.  Following  out  this  principle, 
if  two  parallel  circuits  have  impressed  upon  them  an  electric  impulse,  the  initial 
rush  of  current  in  each  will  be  inversely  proportional  to  the  inductances,  and  if 
the  inductances  are  made  equal,  they  may  be  connected  in  a circuit  to  annul  each 
other’s  effects.  This  will  be  the  case  even  though  the  resistance  and  capacity 
in  the  two  parallel  circuits  are  widely  different. 

If,  however,  the  impressed  electromotive  force  on  the  two  parallel  circuits 
has  a sustained  oscillatory  character,  the  current  which  will  finally  be  built  up 
will  depend  upon  all  the  constants  of  the  circuit,  and  in  the  case  of  a tuned 
circuit,  it  will  depend  upon  the  resistance,  being  inversely  proportional  thereto. 
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If  the  one  circuit  is  tuned  to  the  frequency  of  the  received  electromotive  force 
and  has  a Iqw  resistance  while  the  other  circuit  has  equal  inductance  but  a 
higher  resistance,  the  current  flow  in  the  first  will  be  much  larger  than  in  the 
second.  In  order  to  obtain  discrimination  between  impulsive  electromotive 
forces  and  sustained  oscillations,  it  is  therefore  necessary  to  give  one  circuit  a 
large  damping  constant.  This  is  most  easily  accomplished  by  increasing  the 
resistance  or  decreasing  the  inductance.  By  using  a third  circuit  inductively  con- 
nected to  both  of  the  primary  circuits,  the  effect  of  an  impulsive  current  may  be 
neutralized,  but  the  effect  of  the  sustained  oscillations  will  be  transferred  to  the 
detector  circuit. 

Like  all  devices  of  this  kind  where  discrimination  between  two  incoming 
signals  is  obtained,  there  will  be  some  loss  of  energy,  and  in  general,  it  is  neces- 
sary to  amplify  the  desired  oscillations,  after  which  they  may  be  detected.  In 
other  words,  however  large  the  loss  of  energy  may  be  in  the  initial  weeding  out 
circuit  this  can  be  properly  compensated  for  by  amplifying  the  desired  signal 
through  a number  of  three  electrode  vacuum  valves  or  thermionic  amplifiers 
connected  in  cascade. 

One  method  of  applying  this  principle  is  shown  in  Figure  1 where  it  will 
be  noted  that  two  branch  circuits  11  and  12,  13  and  14  are  connected  in  parallel 
between  the  antenna  and  the  earth.  In  the  right  hand  branch  the  resistance  14 
is  large  in  order  tjiat  the  damping  constant  R of  that  branch  shall  be  large  com- 

L 

pared  to  that  of  the  left  hand  branch.  Coils  11  and  13  are  inductively  coupled 
to  coils  15  and  16,  which  are  connected  in  series  and  the  final  terminals  to  the 
grid  and  filament  of  a vacuum  valve.  As  is  usual  in  circuits  of  this  kind,  a 
source  of  electromotive  force,  22,  is  connected  in  series  with  the  grid  to  main- 
tain a strongly  negative  potential  with  respect  to  the  heated  filament.  It  will 
further  be  noted  that  a number  of  valves  are  connected  in  cascade,  transformers 
being  employed  in  the  local  circuit  of  the  one  circuit  to  the  next  one,  and  so  on 
throughout  the  series.  These  circuits  may  be  tuned  or  untuned  at  the  discretion 
of  the  experimenter. 

The  action  of  the  apparatus  in  Figure  1 is  as  follows:  If  sustained  waves 

of  desired  frequency  are  impressed  upon  the  antenna  of  the  receiving  station, 
the  current  in  the  tuned  branch  11  and  12  is  large,  while  that  in  the  branch  13 
and  14  is  very  small.  Energy  is  therefore  transferred  to  the  circuit  15,  17  and 
16  and  from  there  on  to  the  oscillation  detector,  but  if  static  or  impulsive  dis- 
turbances are  impressed  upon  the  antenna,  the  current  in  the  two  branches  will 
neutralize  each  other’s  effects  in  circuits  15,  17  and  16. 

In  practice,  inductances  11  and  13  are  made  approximately  equal  in  order 
that  the  currents  will  be  equal,  but  this  is  by  no  means  necessary,  for  any  dif- 
ference in  the  inductance  of  11  and  13  can  be  compensated  for  by  changing  the 
coupling  or  inductive  relation  between  11  and  15  or  13  and  16. 

HIGH  FREQUENCIES  FROM  DIRECT  CURRENT  ARCS 

Circuits  through  which  extremely  high  frequencies  can  be  obtained  from  the 
direct  current  arc  are  accredited  to  P.  O.  Pedersen  of  Frederiksberg,  Denmark. 
Heretofore  the  maximum  frequency  obtainable  from  arc  systems  has  been 
limited,  owing  to  the  difficulty  of  cooling  the  anode,  a limitation  which  Mr. 
Pedersen  seeks  to  overcome  by  providing  a number  of  arcs  which  are  so  ar- 
ranged that  the  current  impulses  pass  through  the  arcs  alternately.  For  example, 
if  three  arcs  are  employed  only  each  third  current  impulse  passes  through  a 
single  arc,  and  this  arc  remains  inactive  for  two  entire  periods,  allowing  the  gap 
sufficient  time  to  cool.  If  the  shiftings  are  promptly  timed  this  will  not  affect 
the  period  of  the  alternating  currents  which  pass  through  the  circuit  containing 
the  inductance  L and  the  condenser  C.  This  contribution  to  the  art  is  important 
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in  that  it  provides  a sufficiently  long  time  for  each  arc  to  cool  and  deionize,  no 
special  methods  for  cooling  the  arc  being  needed.  Another  interesting  feature 
is  that  the  discharge  loses  the  character  of  an  arc,  since  so  long  a time  elapses 
between  the  passage  of  single  current  impulses  through  one  of  the  discharge 
spaces,  the  discharges  therefore  becoming  in  effect  a series  of  non-oscillating 
sparks. 

In  Figure  1,  between  the  cathode  and  the  feed  conductor  are  inserted 
inductance  coils  L-a  and  L-b,  which  are  inductively  coupled  to  a third  circuit  I, 
containing  two  coils  and  a condenser  in  series.  The  condenser  C,  the  indue- 


Pederson  circuits  for  obtaining  high  frequencies  from  the  direct  current  arc 


tance  L and  rheostat  R constitute  an  oscillation  circuit.  The  period  of  circuit  I 
is  twice  the  period  of  R,  L,  C.  If  a current  impulse  passes  through  the  dis- 
charge space  A,  a free  oscillation  is  induced  in  circuit  I,  but  a period  later  the 
oscillations  in  this  circuit  will  again  counteract  through  the  inductance  L-a. 
so  that  a current  impulse  again  passes  the  discharge  space  A,  but  at  the  same 
time  it  will  permit  the  passage  of  a current  impulse  through  the  discharge  space 
B.  It  is  important  that  the  damping  of  the  circuit  I be  as  small  as  possible. 

A somewhat  different  arrangement  is  shown  in  Figure  2,  where  an  altemat- 
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in g current  from  a generator  V is  passed  through  the  coils  La  and  Lb  and  the 
period  of  the  alternating  current  is  twice  that  of  the  circuit  R,  L,  C.  Each 
second  discharge  passes  through  the  discharge  space  A,  and  then  through  the 
discharge  space  B.  If  the  period  of  the  alternating  current  is  four  times  that 
of  R,  L,  C,  two  discharges  will  pass  through  the  discharge  space  A and  there- 
after two  discharges  from  the  discharge  space  B,  and  so  on. 

Figures  3 and  4 show  the  apparatus  employing  interrupters  which  alterna- 
tively close  and  interrupt  the  connection  between  the  cathodes  and  the  source 
of  direct  current.  The  contact  period  of  the  interrupters  should  be  in  the 
neighborhood  of  the  period  of  the  oscillation  circuit  or  some  sub-multiple  or 
multiple  thereof.  By  proper  design  of  these  circuits  the  interrupters  and 
S-b  will  work  without  sparking,  and  if  at  the  same  time  the  sparking  distances 
are  chosen  so  that  the  potential  between  the  electrodes  during  the  passage  of  the 
current  is  small,  while  the  ignition  tension  is  relatively  high,  a very  high  efficiency 
is  obtained,  practically  all  the  energy  of  the  direct  current  being  transformed  into 
radio- frequency*  oscillations. 

Figure  4 shows  the  interrupters  and  arcs  connected  in  series,  and  in  Figure  5 
the  arcs  are  in  parallel,  shunted  by  the  circuits  L-a,  C-a  and  L-b  C-b.  The  dis- 
charges of  this  circuit  are  incurred  by  the  sudden  high  tension  currents  being 
alternatively  induced  in  the  inductances  L-a  and  L-b,  which  cause  sparks  to 
jump  through  the  discharge  Space  A and  the  discharge  space  B,  respectively.  The 
sparks  follow  each  other  with  an  interval  of  nT  where  T as  usual  indicates  the 
natural  period  of  the  oscillation  circuit. 


Items  of  Varying  Interest 


The  peroxide  of  lead  detector  consists 
of  a pressed  pellet  of  peroxide  of  lead 
placed  between  a blunt  lead  point  and  a 
platinum  plate.  The  pressure  of  the  lead 
point  is  varied  by  an  adjustable  spring 
tension.  The  device  is  in  reality  an  elec- 
trolytic cell  and  when  it  is  connected  in 
series  with  the  local  battery  and  head 
telephones,  it  exerts  a back  pressure  upon 
the  voltage  of  the  cell.  If  these  two  E. 
M.  F.’s  nearly  balance  and  the  detector 
is  connected  directly  in  series  with  the 
antenna  circuit,  the  incoming  signal  will 
destroy  the  balance  of  the  opposing  E.  M. 
F.’s  and  cause  an  audio- frequent  current 
to  flow  through  the  head  telephone.  This 
variation  of  current  has  been  found  to 
be  of  sufficient  amplitude  in  many  cases 
to  operate  a recording  instrument  direct 
without  the  use  of  an  intermediate  re- 
lay. 


One  of  the  earliest  efforts  toward  es- 
tablishing a CQtnmercial  service  on  the 
American  continent  was  undertaken  by 
the  United  States  Army  between  Nome 
and  St.  Michaels,  Alaska,  across  Norton 
Sound,  a distance  of  107  miles.  These 


stations  were  put  into  successful  opera- 
tion as  early  as  August,  1903. 


A synthetic  crystal  rectifier  may  be 
prepared  as  follows : Take  one  part  by 
weight  of  powdered  sulphur  and  four 
parts  of  finely  divided  lead,  both  of  which 
should  be  chemically  pure  to  secure  the 
maximum  sensibility.  Mix  these  ele- 
ments thoroughly  and  place  them  in  a 
test  tube,  but,  in  order  to  allow  for  ex- 
pansion, do  not  fill  more  than  half  of 
the  tube.  Hold  the  tip  of  the  tube  in  the 
flame  of  a Bunsen  burner  or  an  alcohol 
lamp.  The  mixture  will  soon  become 
incandescent  and  as  soon  as  this  comes 
about,  remove  the  tube  from  the  flame 
and  allow  the  incandescence  to  spread 
through  the  mass.  Keep  the  open  end  of 
the  tube  away  from  the  flames  in  order 
that  the  gases  generated  may  not  ignite, 
although  no  serious  harm  will  result  from 
their  doing  so.  Allow  the  tube  to  cool, 
then  break  it  away  from  the  crystaline 
mass  inside.  Break  this  into  convenient 
pieces  and  mount  in  a crystal  cup  or  in 
some  other  approved  fashion. 
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Radio  Telephony 

By  ALFRED  N.  GOLDSMITH,  PH.D. 

Director  of  the  Radio  Telegraphic  and  Telephonic  Laboratory  of  the  College  of  the  City  of  New  York 

ARTICLE  VIII 

(Copyright,  1917,  by  Wireless  Press,  Inc.) 

PRIOR  to  the  consideration  in  detail  of  the  Goldschmidt  radio  frequency  alter- 
nator and  internal  frequency  changer,  we  desire  to  establish  a principle  of 
interest  in  connection  therewith.  This  principle  can  be  rendered  clear  from  a 
simple  analogy.  Imagine  a circular  platform  of  moderate  dimensions  rotating 
once  per  minute,  somewhat  in  the  fashion  of  the  carousels  used  in  amusement 
resorts.  Suppose,  further,  that  the  attendant  elects  to  walk  back  and  forth  along 
a diameter  of  the  rotating  platform  while  it  is  in  motion,  and  that  he  makes  one 
to-and-fro  trip  in  one  minute,  that  is,  in  the  same  length  of  time  as  that  required 
for  one  complete  rotation  of  the  platfomv  It  is  required  to  find  his  path  as 
viewed  from  an  external  stationary  point,  or,  otherwise  stated,  with  reference 
to  the  fixed  ground  under  the  platform. 

Figure  91  shows  a series  of  successive  positions  of  the  diametral  line  along 
which  he  walks,  each  position  being  45  degrees  further  advanced  than  the  pre- 
ceding (that  is,  one-eighth 
revolution).  The  dotted  line 
with  the  reference  dotted  ar- 
rowy at  one  end  indicates  this 
diameter  which,  as  will  be 
seen,  has  reversed  its  direc- 
tion iij  the  half-revolution 
between  positions  1 and  5. 

The  position  of  the  man  on 
the  diametral  line  is  indi- 
cated in  each  case  by  the 
cross.  It  will  be  seen  that 
the  man  never  succeeds  in 
getting  to  the  left  of  the  center  of  the  platform  because,  as  position  3 is  passed, 
he  comes  to  the  reversed  end  of  the  diametral  line,  that  is,  the  end  away  from 
the  arrow. 

The  important  point  is  that  the  path  of  the  man  relative  to  the  ground  (that 
is,  the  curve  ABODE)  is  a closed  curve,  and  that  he  has  returned  to  his  original 
position  in  a half -revolution  of  the  platform.  In  other  words,  relative  to  the 
ground,  he  moves  in  a closed  curve  at  twice  the  speed  or  double  the  frequency 
that  the  platform  rotates. 
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We  establish  then  the  principle  that  an  oscillatory  movement  of  frequency  n 
taking  place  on  a system  rotating  with  frequency  ft  is  equivalent  relative  to  fixed 
external  points  to  an  oscillation  of  half  the  amplitude  or  width  of  swing  and 
of  double  frequency.  The  mathematical  proof  of  this  principle  for  simple  har- 
monic (sinusoidal)  vibrations  is  of  the  utmost  simplicity,  but  need  not  here 
be  given. 

The  diagrammatic  wiring  plan  of  the  Goldschmidt  alternator  is  given  in 
Figure  92.  The  following  description  is  based  on  an  earlier  explanation  of  this 
device  by  the  Author.  In  the  figure,  the  battery,  B,  supplies  the  direct  current 
whereby  the  stator  winding,  S,  becomes  the  field  magnet  of  the  alternator.  L 
is  a large  inductance  intended  to  prevent  the  flow  of  alternating  currents  through 
the  battery  circuit.  In  the  field  of  the  stator,  S,  is  a rotor,  R,  which  is  short- 
circuited  (that  is,  tuned  to  resonance)  for  the  fundamental  frequency  produced 
when  the  rotor  is  revolved.  The  tuning  of  the  rotor  circuit  is  accomplished  by 
means  of  the  capacities,  C3  and  C4,  and  the  inductance,  L2.  It  is  to  be  noted 


r 


L 


C, 


B 


S/a/or 


that  R and  C3  alone 
would  be  in  reso 
nance  to  the  funda- 
mental frequency,  as 
also  would  L2  and 
C4.  The  complete 
circuit ,~R  Ca  L2  C4, 
therefore  contains 
approximately  twice 
the  inductance  and 
half  the  capacity  of 
either  R C3  or  L2  C4. 
Its  period,  therefore, 
is  the  same  as  that 
of  either  of  these, 
and  even  if  L2  C4 
were  to  be  short- 
circuited,  the  rotor 
would  still;  be  reso- 
nant to  the  funda- 
mental frequency. 
This  permits  shunt- 
ing the  condenser,  C6, 
across  the  circuit, 
L2-C4,  without  dis- 
turbing the  tuning.  A perfectly  similar  arrangement  is  adopted  for  the  stator  by 
the  use  of  the  circuit,  £ C\  Lx  C2f  except  that  the  circuit  in  question  is  tuned  to 
twice  the  fundamental  frequency.  It  will  be  seen  that  as  the  rotor  revolves  in 
the  field  of  the  stator,  powerful  currents  of  the  fundamental  frequency  will  flow 
through  it.  The  great  magnitude  of  these  currents  is  due  to  the  fact  that  the 
rotor  is  itself  part  of  a circuit  resonant  to  the  fundamental  frequency.  If  we 
consider  the  field  of  the  rotor,  we  see  that  it  is  a field  produced  by  an  alternating 
current  of  fundamental  frequency  n itself  rotating,  with  a frequency,  «.  There- 
fore, by  the  principle  established  at  the  beginning  of  this  discussion,  we  may 
regard  it  as  containing  a component  field  of  constant  magnitude,  but  rotating 
with  a doubled  frequency,  2 n,  relative  to  the  stator.  A further  study  of  the 
phenomena  would  show  that  there  was  also  present  a constant  field  rotating 
with  velocity  0.  The  rotor  fields  will  therefore  induce  in  the  stator  electro- 
motive forces  of  twice  the  fundamental  frequency  (and  zero  frequency)  ; and 
since  a circuit  resonant  to  the  double  frequency  is  provided,  powerful  currents 


Figure  92 — Winding  of  Goldschmidt  alternator 
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of  that  frequency  will  flow  through  the  stator.  These  alternating  currents 
in  the  stator  will  induce  in  the  rotor  electromotive  forces  of  frequencies,  n,  (from 
the  steady  field)  and  3 n (from  the  field  of  the  current  of  frequency  2 n).  By 
means  of  the  condenser,  C5,  a path  resonant  to  the  frequency,  3 n is  provided  in 
the  rotor.  By  properly  choosing  the  constants  of  the  rotor  circuits,  the 
current  of  frequency  n just  mentioned  can  be  made  nearly  to  neutralise  the  cur- 
rent of  frequency  w first  mentioned.  The  reason  for  this  is  that  these  currents 
can  be  brought  to  nearly  complete  opposition  in  phase  and  equal  amplitude. 
There  will  be  left  then  in  the  rotor  a powerful  current  of  triple  frequency.  Its 
field  may  be  regarded  by  a process  of  reasoning  quite  similar  to  that  originally 
employed  as  equivalent  to  two  constant  and  equal  rotating  fields,  revolving  in 
opposite  directions,  with  speeds  of  rotation  corresponding  to  2 n and  An.  There 
will,  therefore,  be  induced  in  the  stator  currents  of  frequency  2 « and  An.  Of 
these,  the  current  of  frequency  2 n will  nearly  completely  neutralise  the  current 
of  frequency  2 n mentioned  previously  if  the  stator  constants  are  properly  chosen. 
The  outstanding  current  of  frequency  An  is  shown  in  the  figure  as  flowing  into 
the  capacity  and  inductance  formed  by  the  antenna,  A , and  the  ground,  B.  We 
have,  therefore,  by  “internal  reflection”  of  energy,  quadrupled  the  original 
frequency  of  the  machine  before  using  it  for  antenna  excitation. 

In  the  actual  Goldschmidt  installations  (at  Tuckerton,  New  Jersey,  and 
Eilvese,  Germany,)  the  motor  drive  of  the  alternator  is  accomplished  by  a 
220- volt,  direct  current,  250-horse  power  motor  having  a speed  of  4,000  R.  P.  M. 
For  constant  speed,  a special  form  of  sending  key  is  used.  This  is  shown  in 
Figure  93.  This  key  automatically  inserts  (by  opening  the  back  stop  circuit) 

the  resistance,  R',  in  the 
motor  field  circuit  just  before 
the  load  is  thrown  on  by 
closing  the  exciter  circuit  of 
the  alternator  (by  the  front 
contact  of  the  key).  In  this 
way  the  motor  tends  to  speed 
up  just  as  load  is  thrown  on, 
and  the  speed  actually  re- 
mains constant.  In  addition, 
the  inertia  of  the  heavy  arm- 
ature helps  greatly. 

The  alternator  itself  is  a 
360-pole  machine  having  a 
pole  pitch  or  distance  between  windings  of  7.5  mm.  (0.3  inch),  the  slots  in  which 
the  insulation  and  wire  are  placed  being  circular  and  of  cross  sectional  diameter 
of  5 mm.  (0.2  inch).  The  rotor  diameter  is,  therefore,  about  90  cm.  (3  feet) 
and  the  rotor  weighs  about  5 tons  (4,500  kg.).  The  direct  current  power  required 
for  field  excitation  is  about  5 per  cent,  the  rated  output  of  the  machine. 

The  winding  of  the  machine  is  one  conductor  per  pole,  being  a simple  wave 
winding  indicated  in  Figure  94.  AB  and  CD  are  typical  separate  sections  of  the 

winding  so  arranged  that  they  may  be 
connected  in  series  or  parallel,  depend- 
ing on  the  electrical  requirements.  There 
are  twenty- four  such  sections  on  the 
total  circumference.  Both  rotor  and 
stator  are  wound  in  the  same  way.  The 
wire  itself  is  very  finely  stranded,  and 
made  of  No.  40  Brown  and  Sharpe 
Figure  94 — Position  of  rotor  or  stator  wind - gauge  individual  enamelled  wires  suitably 
ing  of  Goldschmidt  alternator  ( developed ) twisted.  The  iron  in  the  machine  is  very 


Figure  93 — Goldschmidt  alternator  speed 
constancy  system 
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finely  laminated,  the  sheets  being  only  0.05  mm.  (0.002  inch)  thick,  insulated  by 
paper  between,  0.03  mm.  (0.001  inch)  thick.  The  rotor  is  more  than  one-third 
paper,  which  is  a most  unusual  proportion.  Such  construction  is  particularly 
noteworthy  in  view  of  the  high  speed  of  peripheral  rotation,  namely  200  meters 
(600  feet)  per  second.  The  design  of  the  brushes  bearing  on  the  rotor  slip 
rings  and  the  connection  to  these  brushes  required  careful  consideration,  especially 
in  view  of  the  danger  of  burning  the  slip  rings  of  any  brush  that  was  connected 
to  an  output  circuit  of  greater  or  less  impedance  than  the  remainder.  In  this 
connection,  it  must  be  mentioned  that  there  were  really  more  than  one  pair  of 
slip  ring  connections  to  the  rotor  since  a number  of  the  rotor  sections  were  placed 
in  parallel  outside  the  machine. 

Some  difficulty  was  experienced  in  preventing  the  currents  which  were 
generated  from  escaping  to  ground  through  the  capacity  (in  air)  between  the 
conducting  wires  and  the  ground.  In  addition,  there  was  always  the  danger 
that  this  air  capacity  would,  in  conjunction  with  one  or  more  of  the  machine 
windings,  produce  a circuit  resonant  to  one  of  the  frequencies  generated  where- 
upon dangerously  high  voltages  and  currents  would  have  arisen,  and  the  output 
have  disappeared. 

The  accuracy  of  construction  of  such  machines  is  extreme.  Since  the  air 
gap  clearance  between  rotor  and  stator  is  0.8  mm.  (about  0.03  inch),  very  accu- 
rate centering  of  the  rotor  was  necessary.  In  addition,  very  strict  parallelism 
of  the  armature  and  stator  slots  was  required,  a deviation  from  parallelism  of 
one  part  in  a thousand  causing  a fifth  of  the  output  of  the  machine  to  disappear! 

One  of  the  Goldschmidt  alternators  in  use  at  Eilvese  (Hanover,  Germany,) 
is  shown  in  Figure  95.  The  machine  is  to  the  right,  the  driving  motor  to  the  left. 


Figure  95 — Goldschmidt  alternator,  motor,  and  reflection  circuits  at  Eilvese,  Germany 
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The  large  brush  surface  chosen  for  the  high-speed  driving  motor  Is  obvious. 
The  condenser  banks  for  tuning  the  various  rotor  and  stator  circuits  are  mounted 
on  the  walls,  and  are  typical  mica  condensers.  Some  idea  of  the  difficulty  of 
leading  the  radio  frequency  currents  into  and  out  of  the  machine  may  be  gained 
from  the  leads  which  are  visible.  The  ingenious  fashion  in  which  the  difficulties 
have  been  overcome  is  worthy  of  comment. 

At  the  present  time  (January,  1917)  two  such  alternators  are  being  used  in 
parallel  when  necessary,  and  put  275  amperes  into  the  Eilvese  antenna.  Rapid 
telegraphy  has  been  accomplished  by  their  use  at  a rate  of  200  letters  per  minute. 

As  has  been  previously  stated,  the  second  method  of  securing  considerable 
amounts  of  sustained  energy  at  radio  frequencies  when  using  alternators  is  that 
wherein  an  alternator  of  moderately  high  frequency  is  employed  and  the  fre- 
quency is  multiplied  by  external  frequency  changers  and  not,  as  in  the  Gold- 
schmidt machine,  by  reflection  of  the  energy  in  the  machine  itself.  Most  of  the 
external  frequency  changers  employed  at  the  present  time,  particularly  for  con- 
siderable energy,  are  based  on  the  properties  of  iron.  Before  explaining  them 
in  detail,  it  is  desirable  to  quote  from  a paper  by  the  Author  on  the  subject  of 
“Radio  Frequency  Changers.” 

In  Figure  96  is  shown  a typical  “B-H”  curve  for  iron.  This  is  the  curve 
which  shows  the  connection  between  the  magnetising  force  (e.  g.,  expressed  in 
ampere-turns  or  product  of  current  flowing  through  the  magnetising  winding 
by  the  number  of  turns  of  winding)  and  resulting  magnetisation  or  magnetic 
flux  through  the  iron  core  (referred  to  as  the  “induction”).  “Let  us  suppose 

that  th$  magnetisation  of  the 
iron  has  been  brougnt  to  the 
point,  x . If  now,  by  means  of 
a superposed  alternating  mag- 
netising force,  (such  as  may  be 
produced  by  having  around 
the  iron  core  an  auxiliary 
winding  through  which  flows 
alternating  current),  equal 
increments  and  decrements  be 
added  to  the  magnetising  force, 
the  magnetic  induction  will 
increase  during  the  positive 
half  of  the  cycle  by  the  small 
amount,  ef.  On  the  other 
hand,  during  the  negative  half 
of  the  cycle,  the  induction  will 
diminish  by  the  considerably 
larger  amount,  xd.  The  explanation  of  this  phenomenon  is  found  in  tne  well- 
known  magnetic  saturation  qualities  of  iron,  whence  it  results  that  for  high  mag- 
netising forces  the  iron  becomes  saturated  and  the  bend  or  “knee”  of  the  curve 
which  is  shown  at  x results.  It  will  be  seen,  then,  that  though  a sine-wave  alter- 
nating current  may  be  flowing  through  the  auxiliary  winding,  the  variation  in 
the  magnetic  flux  through  the  iron  core  will  not  be  sinusoidal  but  distorted,  the 
upper  halves  of  the  curve  being  flattened.  Such  a deformation  of  the  flux  varia- 
tion always  occurs  when  nearly  saturated  iron  cores  are  used  under  the  conditions 
mentioned.  However,  such  a deformation  of  a sine  curve  always  leads  to  the 
production  of  upper  harmonics  (i.  e.,  high  frequencies  in  a secondary  circuit 
wound  around  the  same  iron  core),  and  it  is  upon  this  principle  that  the  entire 
series  of  frequency  changers  employing  iron  is  based.” 


Figure  96 — Magnetising  force  and  magnetic 
induction  curve  for  iron 
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An  application  of  the  principle  just  stated  was  shown  by  Epstein  in  1902 
(German  patent  149,761)  and  has  since  been  worked  out  and  amplified  in  detail 
by  Joly  in  1910  and  Vallauri  in  1911.  It  is  now  extensively  employed  in  various 
forms  by  the  Telef unken  Company  under  the  patents  of  Count  von  Arco  and 
Dr.  A.  Meissner.  The  circuit  arrangement  in  a simple  form  is  shown  in  Figure 
97.  As  will  be  seen,  an  alternating  current  source,  A , sends  its  current  through 
the  primaries,  Px  and  P2,  of  each  of  two  transformers  having  iron  cores.  These 
primaries  may  be  connected  in  series  or  in  parallel  according  to  the  secondary 
voltage  and  primary  current  which  may  be  desired.  They  are  wound  oppositely 
relative  to  each  other.  A direct  current  source,  B,  e.  g.,  a storage  battery  or 
small  direct  current  generator,  supplies  the  two  auxiliary  coils,  Mx  and  M2,  which 
coils  are  also  wound  on  the  same  transformer  cores.  The  direct  current  coils 
are  wound  oppositely.  The  secondaries  of  the  two  transformers,  Sx  and  S2f  are 
wound  in  the  same  direction,  and  connected  as  indicated  in  the  figure. 

The  operation  of  the  device  is  in  the  main  as  follows:  The  direct  current 
flowing  through  Mx  and  M2  is  so  chosen  that  the  iron  is  brought  to  the  knee  of 

the  magnetisation  curve,  i.  e., 
the  point,  x,  in  Figure  96.  In 
consequence,  during  half  the 
alternating  current  cycle,  each 
of  the  transformers  has  a 
flattened  addition  to  its  iron 
magnetisation  due  to  the  iron 
saturation,  while  during  the 
other  half  of  the  cycle  it  has 
a peaked  diminution  in  its 
iron  magnetisation  due  to  the 
rapid  drop  of  the  iron  curve 
below  the  point,  x. 

This  effect  is  shown 
graphically  in  Figure  98.  In 
curve  a of  the  figure,  the 
fine  horizontal  line  represents 
the  constant  magnetisation 
produced  by  the  direct  cur- 
rent which  flows  continuous- 


Figure  97—Tclcfunken  Company  frequency  doubler 


ly.  The  curved  line  shows  the 
actual  magnetisation  which  re- 
sults when  the  alternating  cur- 
rent also  flows  in  the  winding, 
Px.  It  will  be  seen  that  during 
the  positive  half  of  the  alter- 
nating current  cycle,  there  is 
only  a small  increase  in  the 
iron  magnetisation,  whereas 
during  the  negative  half  cycle, 
there  is  a large  diminution  in 
the  iron  magnetisation.  It  will 
further  be  noticed  that  the  di- 
rect current  coils  and  the  alter- 
nating current  coils  on  the  two 
transformers  are  wound  so 
that  dftring  the  positive  half 
cycle  they  assist  each  other  on 


Figure  98 — Iron  magnetisation  curves  for  frequency 
doublers 
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Figure  99 — Induced  voltages  in  secondarys 
of  Telef unken  Company  frequency  doubler 


one  transformer  and  that  they  simultane- 
ously .oppose  each  other  on  the  other 
transformer.  From  this  it  follows  that 
the  induction  in  the  second  transformer 
is  given  by  curve  b,  which  lags  practi- 
cally a half  cycle  behind  curve  a.  The  re- 
sulting total  magnetisation  is  given  by 
curve  c and  is  seen  to  contain  a double 
frequency.  Oscillograms  of  the  voltages 
induced  at  the  secondary  terminals  of 
each  of  the  transformers  are  represented 
in  Figure  99.  The  voltage  at  the  termin- 
al of  one  of  the  transformers  is  given  by 
the  curve  Ex ; that  at  the  terminals  of  the 
secondary  of  the  other  transformer  by 
E2,  and  there  is  also  shown  the  resultant  voltage,  namely  Ex-E2.  The  voltage 
curves  are  easily  explicable  on  the  ground  that  the  voltage  magnitude  is  propor- 
tional to  the  rate  of  change  of  the  primary  current  so  that  it  is  only  at  times  when 
the  primary  current  is  changing  from  the  flat  portion  to  the  peaked  portion  that 
the  large  secondary  voltages  are  induced.  The  resultant  voltage  is  seen  to  be  of 
double  frequency .” 

Of  course,  the  phenomena  shown  are  for  the  frequency  doubler  with  no 
load  on  the  secondary,  and  these  are  to  some  degree  modified  when  the  double 
frequency  energy  is  withdrawn.  However,  by  secondary  tuning  and  appropriate 
design,  the  same  results  as  outlined  can  be  obtained.  A more  detailed  diagram, 
showing  something  of  the  actual  practce  with  the  frequency  doublers,  is  given 
in  Figure  100.  It  will  be  noted  that  the  primary  circuit  of  the  alternator  A 

is  tuned  by  tne  induc- 
tances Lx,  Px,  and  P2 
and  by  the  condensers 
Cx  and  C2.  It  will  also 
be  seen  that  there  is  a 
choke  coil  L2  inserted 
in  the  direct  current 
magnetising  circuit  of 
the  frequency  chang- 
ers to  prevent  injur- 
iously large  radio  fre- 
quency currents  from 
being  induced  in  this 
circuit. 

It  can  further  be 
shown,  both  theoretic- 
ally and  practically, 
that  if  the  secondaries 
of  the  frequency 
changer,  5,  a nd  5*2 
are  connected  assist- 
ing instead  of  opposing 
each  other,  there  will 
be  produced  in  the  sec- 
ondary circuit  elec- 
tromotive force  of 


Figure  100 — Frequency  doublers  used  in  actual  practice 
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triple  frequency.  Thus  the  same  equipment  can  be  readily  used  either  as  a 
doubler  or  a tripler. 

A clear  idea  of  the  interior  construction  of  the  Telefunken  radio  frequency 
alternators  can  be  obtained  from  Figure  101.  The  left  hand  portion  of  the 
figure  gives  a vertical  cross  section  of  half  of  the  machine.  Here  A is  the  shaft 
to  which  the  driving  motor  or  engine  is  attached  either  directly  or  through 
appropriate  gearing.  R is  the  inductor  or  rotor,  a rotating  mass  of  steel,  on 
the  outer  surface  of  which  are  cut  a great  number  of  grooves  parallel  to  A thus 
producing  the  longitudinal  teeth  and  slots  indicated  in  cross  section  at  R in  the 
right  hand  portion  of  the  figure.  The  constant  direct  current  passing  through 
the  field  winding.  F,  (which  is  an  ordinary  circular  coil  or  ring  of  square  cross 
section)  produces  a field  the  lines  of  force  of  which  take  the  path  indicated  by 
the  dashed  line,  P.  It  will  be  seen  that  this  path  is  suitably  interlinked  with  the 
coil,  F,  and  passes  through  the  yoke,  Y,  the  stator  slot  supports  IV,  and  the 
rotor,  R . The  armature,  which  is  in  two  portions,  one  on  each  side  of  the  field 
coil  consists  of  to-and-fro  windings  in  longitudinal  slots  parallel  to  those  of  the 
rotor.  The  portions  of  the  armature  can  be  placed  in  series  or  parallel  in  accord- 


Figure  101 — General  arrangement  of  Telefunken  radio  frequency  alternator 


ance  with  the  characteristics  of  the  circuit  to  which  the  machine  is  connected. 
The  mode  of  winding  the  armature  is  indicated  at  W in  the  right  hand  portion 
of  the  figure.  It  is  evident  that  as  the  rotor  revolves,  the  field  passing  through 
the  armature  turns,  W pulsates  back  and  forth  with  a frequency  corresponding 
to  tiie  product  of  the  number  of  rotor  slots  and  the  rotor  revolutions  per  second. 
The  advantage  of  this  (inductor)  type  of  machine  as  compared  to  those  with 
wound  armatures  is  that  the  rotating  portion  consists  of  a solid  steel  mass  and 
is  consequently  much  more  sturdy  than  a normal  armature  carrying  wire  wind- 
ings on  a laminated  support. 
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The  appearance  of  a small  (10  K.  W.)  machine  of  this  type  is  indicated  in 
Figure  102.  The  motor  is  mounted  at  the  front  of  the  base  plate  and  the  alter- 
nator at  the  rear.  The  housing  between  them  contains  the  multiplying  gear. 


Figure  102 — Telef unken  Company  10  K.  IV.  10,000  cycle  alternator 

The  motor  starter,  and  the  speed  controlling  rheostat  are  mounted  on  the  wall 
at  the  rear.  The  machine  shown  produced  10,000  cycles  per  second  directly.  Its 
use  in  radio  telephony,  together  with  the  other  portions  of  a frequency  changer 
set  of  which  it  was  a part,  will  be  described  under  “Control  Systems.” 


This  is  the  eighth  article  of  a series  on  “Radio  Telephony”  by  I)r.  Goldsmith.  In 
Article  IX,  continuing  the  consideration  of  generating  radio  frequent  currents  by  al- 
ternators, an  interesting  and  important  form  of  alternator,  largely  developed  by  E. 
F.  W.  Alexanderson,  is  taken  up. 


MARCONI  CALLS  FOR  AMATEURS 

An  exclusive  interview  with  (iuglielmo  Marconi  will  appear  in  the 
September  issue  of  Tiik  Wireless  Age.  It  will  contain  a special  message 
from  the  inventor  to  wireless  men,  telling  of  their  place  in  the  war. 
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Signal  Officers’  Training  Course 

A Wartime  Instruction  Series  for  Advanced 
Amateurs  Preparing  for  U.  S.  Army  Service 

THIRD  ARTICLE 

By  MAJOR  J.  ANDREW  WHITE 

Chief  Signal  Officer,  Junior  American  Guard 
( Copyright , 1917,  Wireless  Press,  Inc.) 


WIRELESS  men  training  for  army  war  service  show  a natural  impatience  to 
begin  study  of  the  tactical  employment  of  technical  apparatus  with  which 
they  are  already  familiar  in  great  or  lesser  degree.  That  this  seeking  for  knowl- 
edge is  premature  is  best  explained  in  the  words  of  Brigadier  General  George  O. 
Squier,  Chief  Signal  Officer  of  the  United  States  Army : “History  shows  that 
wars  are  usualy  won  by  new  devices.  Frederick  the  Great  was  the  first  to  employ 
the  principle  of  drill,  and  won  his  battles  by  that  agency.  Until  this  time  armies 
had  been  formless  crowds  of  men  which  could  not  be  quickly  handled  and 
manoeuvred.  Frederick  the  Great  was  the  first  drill  master.  He  saw  the  possi- 
bilities in  having  men  trained  to  march  and  halt  and  wheel  and  countermarch 
and  so  on,  automatically  like  a great  machine,  in  response  to  a word  of  command. 
He  made  an  army  a co-ordinate,  coherent  thing,  capable  of  quickly  responding 
to  meet  every  emergency  as  the  emergency  was  seen  and  understood  by  a man 
in  supreme  command.  And  his  success  was  based  on  that. 

“This  now  seems  a very  simple,  matter-of-course  thing,  but  it  was  unheard 
of  before  Frederick  the  Great  introduced  it  into  warfare  as  his  new  contribu- 
tion.” 

It  is  now  recognized  that  the  principle  of  drill — the  marching,  halting,  wheel- 
ing and  turning  in  unison — is  the  first  essential  for  mastery  by  soldiers.  So, 
while  it  is  true,  as  General  Squier  says,  that  “wars  are  usually  won  by  new 
devices,”  and  wireless  experimenters  of  America  may  yet  develop  a new  agency 
in  scientific  practice,  familiarity  with  military  principles  must  be  gained  before 
the  experimenter  is  of  value  as  a Signal  Corps  member. 

In  the  preceding  article,  an  outline  of  the  recruit  instruction  was  included 


817 


Digitized  by 


Google 


818 


THE  WIRELESS  AGE 


August,  1917 


in  the  form  of  extracts  from  the  book,  “Military  Signal  Corps  Manual.”  From 
the  same  source  the  following  extracts  are  made,  carrying  the  drill  instruction 
one  step  further:  the  School  of  the  Squad,  the  smallest  military  unit,  consisting 
of  eight  men — seven  privates  and  a corporal. 

THE  SQUAD 

As  soon  as  the  recruits  are  sufficiently  instructed  for  the  purpose,  they  are  formed  into 
squads  of  convenient  size  in  order  to  teach  therfi  the  principles  of  the  alignments,  taking  in- 
tervals, and  the  marchings. 

For  this  instruction,  the  recruits  are  formed  in  double  rank.  The  files  on  the  Tight  and 
left  of  the  squad  are  always  complete;  if  there  be  an  incomplete  file,  it  will  be  the  second 
from  the  left  The  rear-rank  men  cover  their  file  leaders  accurately  at  1 yard  distance. 

In  the  case  of  a small  number  of  recruits,  they  may  be  formed  in  single  rank.  The 
movements  described  for  the  double  rank  formation  apply  equally  well  to  the  single  rank, 
omitting  the  explanations  for  the  rear-rank  men. 

TO  FORM  THE  SQUAD 

To  form  the  squad,  the  instructor  designates  a recruit  as  the  front-rank  man  of  the 
right  file  and  indicates  to  him  where  the  right  of  the  squad  is  to  rest ; he  then  places  himself 
about  3 yardp  in  front  of  where  the  center  is  to  be  formed,  and  commands:  FALL  IN. 


How  the  squad  is  formed  is  illustrated  in  this  photograph,  showing  the  rear  rank  zvith  proper 
distance.  The  position  illustrates  the  action  immediately  after  the  command  <(Fall  in” 

The  men  form  on  the  designated  recruit,  in  two  ranks  facing  to  the  front,  as  nearly  as 
practicable  in  order  of  height  from  right  to  left 

The  rear  rank  forms  with  distance  of  40  inches. 

The  instructor  then  commands : COUNT  OFF. 

At  this  command,  all  except  the  right  file  execute  eyes  right,  and  beginning  on  the 
right,  the  men  in  each  rank  count  one,  two,  three,  four ; each  man  turns  his  head  and  eyes 
to  the  front  as  he  counts. 

The  squad  executes  the  rests;  resumes  the  attention ; marks  time ; and  executes  the 
facings,  the  setting-up  exercises,  the  step,  and  the  halt,  and  is  dismissed  by  the  same  com- 
mands and  means  as  explained  for  the  recruit  in  the  preceding  article. 

ALIGNMENTS 

The  alignments  are  first  taught  by  requiring  the  recruits  to  align  themselves  upon  two 
files  established  as  a base. 

Being  at  a halt,  the  instructor  causes  the  first  two  files  on  the  flank  toward  which  the 
alignment  is  to  be  made  to  move  forward  a few  paces,  and  establishes  them  as  a base;  he 
then  commands:  1.  Right  (left),  2.  DRESS,  3.  FRONT. 

At  the  command  DRESS,  all  men  place  the  left  hand  upon  the  hip  (whether  dressing 
to  the  right  or  left)  ; eacli  man,  except  the  base  file,  when  on  or  near  the  new  line  executes 
eyes  right,  and,  taking  steps  of  2 or  3 inches,  places  himself  so  that  his  right  arm  rests 
lightly  against  the  arm  of  the  man  on  his  right,  and  so  that  his  eyes  and  shoulders  are  in 
line  with  those  of  the  men  on  his  right;  the  rear  rank  men  cover  in^file. 
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The  instructor  verifies  the  alignment  of  both  ranks  from  the  right  flank  and  orders  up 
or  back  such  men  as  may  be  in  rear,  or  in  advance,  of  the  line;  only  the  men  designated 
move. 

At  the  command  front , given  when  the  ranks  are  aligned,  each  man  turns  his  head  and 
eyes  to  the  front  and  drops  his  left  hand  by  his  side. 

In  the  first  drills  the  basis  of  the  alignment  is  established  on,  or  parallel  to,  the  front 
of  the  squad;  afterwards,  in  oblique  directions. 

Whenever  the  position  of  the  base  file  or  files  necessitates  a considerable  movement  by 
the  squad,  such  movement  is  executed  by  marching  to  the  front  or  oblique,  to  the  flank  or 
backward,  as  the  case  may  be,  without  other  command. 

To  preserve  the  alignment  when  marching:  GUIDE  RIGHT  (LEFT). 

The  men  preserve  their  intervals  from  the  side  of  the  guide,  yielding  to  pressure  from 
that  side  and  resisting  pressure  from  the  opposite  direction;  they  recover  intervals,  if  lost, 
by  gradually  opening  out  or  closing  in;  they  recover  alignment  by  slightly  lengthening  or 
shortening  the  step;  the  rear-rank  men  cover  their  file  leaders  at  40  indies. 

In  double  rank,  the  front-rank  man  on  the  right,  or  designated  flank,  conducts  the 
march;  when  marching  faced  to  the  flank,  the  leading  man  of  the  front  rank  is  the  guide. 
TO  TAKE  INTERVALS 

Being  in  line  at  a halt:  1.  Take  interval.  2.  To  the  right  (left).  3.  MARCH. 

4.  Squad.  5.  HALT. 

At  the  first  command,  the  rear  rank  steps  back  4 steps  and  halt;  at  the  command 
MARCH,  all  face  to  the  right  and  the  leading  man  of  each  rank  steps  off;  the  other  men 
step  off  in  succession  so  as  to  follow  the  preceding  man  at  4 paces,  rear-rank  men  marching 
abreast  of  their  file  leaders. 

At  the  command  HALT,  given  when  all  have  their  intervals,  all  halt  and  face  to  the 
front. 

TO  ASSEMBLE 

1.  Assemble,  to  the  right  (left).  2.  MARCH. 

The  front-rank  man  on  the  right  stands  fast,  the  rear-rank  man  on  the  right  closes  to 
40  inches.  The  other  men  face  to  the  right,  close  by  the  shortest  line,  and  face  to  the  front 
MARCHINGS 

During  the  marchings  the  guide  conducts  the  march,  preserving  with  great  care  the 
direction,  length,  and  cadence  of  the  step  and  selecting  points  on  which  to  march. 

TO  MARCH  TO  THE  FRONT 

Being  at  a halt:  1.  Forward.  2.  MARCH. 

The  men  step  off  and  march  straight  to  the  front. 

If  in  line,  the  rear-rank  men  follow  their  file  leaders  accurately.  The  instructor  sees 
that  the  ranks  preserve  the  alignment  and  the  intervals  toward  the  side  of  the  guide.  The 
men  yield  to  pressure  from  that  side  and  resist  pressure  from  the  opposite  side;  by  slightly 
shortening  or  lengthening  the  step  they  gradually  recover  the  alignment,  and  by  slightly 
opening  out  or  closing  in  they  gradually  recover  the  interval,  if  lost;  while  habitually  keep- 
ing the  head  to  the  front,  they  may  occasionally  glance  toward  the  side  of  the  guide  to 
assure  themselves  of  the  alignment  and  interval,  but  the  head  is  turned  as  little  as  possible 
for  this  purpose. 

If  in  flank  column,  the  men  of  the  leading  file  step  off  at  full  step;  the  leading  rear-rank 
man  marches  abreast  of  his  file  leader  at  26  inches  interval.  The  other  files  march  at  the 
half  step,  each  taking  the  full  step  when  at  1 yard  distance. 

Being  in  march : 1.  To  the  rear.  2.  MARCH. 

At  the  command  march,  given  as  the  right  foot  strikes  the  ground,  advance  and  plant  the 
left  foot;  turn  to  the  right  about  on  the  balls  of  both  feet  and  immediately  step  off  with  the 
left  foot. 

In  marching  in  double  time,  turn  to  the  right  about,  taking  four  steps  in  place,  keeping 
the  cadence,  and  then  step  off  with  the  left  foot. 

If  at  a halt,  the  squad  may  be  faced  about  and  then  moved  forward,  as  explained  in 
the  preceding  paragraph;  or,  without  facing  about,  it  may  be  marched  a short  distance  to 
the  rear  by  the  command;  1.  Backward.  2.  MARCH. 

Whenever  the  squad  in  line  is  faced  about  or  marched  to  the  rear,  all  men  in  the  front 
Tank  not  covered  step  into  the  new  front  rank. 

TO  MARCH  BY  THE  FLANK 

Being  in  line;  1.  By  the  right  (left)  flank.  2.  MARCH. 

At  the  command  march,  given  as  the  right  foot  strikes  the  ground,  advance  and  plant 
the  left  foot,  then  face  to  the  right  in  marching  and  step  off ‘ in  the  new  direction  with  the 
right  foot.  The  march  is  continued  as  described  in  the  preceding  paragraph,  “March  to  the 
Front.” 

The  formation  obtained  by  marching  by  the  flank  from  line  is  called  & flank  column. 

If  at  a halt,  the  squad  may  be  marched  by  the  flank  by  first  facing  it  in  the  desired 
direction  and  then  moving  it  forward,  as  explained. 
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When  the  march  by  the  flank  is  executed  from  flank  column  while  at  1 yard  distance, 
the  files  close  in  gradually  toward  the  guide  until  they  have  the  prescribed  interval. 

Whenever  the  flank  column  is  halted  while  marching  at  1 yard  distance,  the  leading  file 
halts  at  the  command;  the  others  close  to  facing  distance  before  halting. 

To  close  up  in  flank  column  without  halting:  1.  Close.  2.  MARCH. 

. The  leading  file  takes  the  half  step;  the  other  files  close  to  facing  distance  and  take  the 
half  step ; all  the  files  having  closed  to  facing  distance,  the  column  is  halted  or  marched  by 
the  flank  as  previously  explained. 

To  halt  the  flank  column  without  closing  up:  1.  In  place.  2.  HALT. 

TO  MARCH  OBLIQUELY 

For  the  instruction  of  recruits,  the  squad  being  correctly  aligned,  the  instructor  causes 
the  squad  to  face  half  right  or  half  left,  points  out  to  the  men  their  relative  positions,  and 
explains  that  these  are  to  be  maintained  in  the  oblique  march. 

1.  Right  (left)  oblique.  2.  MARCH. 


A view  of  Yale  campus,  showing  the  students,  not  yet  in  uniform , receiving  elementary 

instruction  in  close-order  drill 

Each  man  steps  off  in  a direction  45  degrees  to  the  right  of  his  former  front.  He 
preserves  his  relative  position,  keeping  his  shoulders  parallel  to  those  of  the  guide,  and  so 
regulates  his  step  as  to  keep  the  ranks  parallel  to  their  original  direction. 

If  the  command  HALT  be  given  while  marching  obliquely,  the  men  halt  faced  to  the 
original  front.  . 

To  resume  the  original  direction:  1.  Forward.  2.  MARCH.  3.  Guide  (right  or  left). 

At  half  step  or  mark  time,  while  obliquing,  the  oblique  march  is  resumed  by  the  com- 
mands : 1.  Oblique.  2.  MARCH. 

TO  CHANGE  DIRECTION  IN  FLANK  COLUMN 

1.  Column  right  (left).  2.  MARCH. 

The  movement  is  executed  by  each  rank  successively  and  on  the  same  ground.  At  the 
second  command,  the  pivot  man  of  the  front-rank  faces  to  the  right  in  marching  and  takes 
the  half  step;  the  other  men  of  the  rank  oblique  to  the  right  until  opposite  their  places  in 
line,  then  execute  a second  right-oblique  and  take  the  half  step  on  arriving  abreast  of  the 
pivot  man.  All  glance  toward  the  marching  flank  while  at  half  step  and  take  the  full  step 
without  command  as  the  last  man  arrives  on  the  line. 
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By  Elmer  E.  Bucher 

Instructing  Engineer,  Marconi  School  of  Instruction 

( Copyright , 1917,  by  Wireless  Press , Inc.) 


Editor's  Note. — This  is  the  fourth  installment  of  a condensed  course  in  wireless  tel- 
egraphy, especially  prepared  for  training  young  men  and  women  in  the  technical  phases 
of  radio  in  the  shortest  possible  time.  It  is  written  particularly  with  the  view  of  instruct- 
ing prospective  radio  operators  whose  spirit  of  patriotism  has  inspired  a desire  to  join 
signal  branches  of  the  United  States  reserve  forces  or  the  staff  of  a commercial  wireless 
telegraph  company,  but  who  live  at  points  far  from  wireless  telegraph  schools.  The  lessons 
to  be  published  serially  in  this  magazine  are  in  fact  a condensed  version  of  the  textbook, 
“Practical  Wireless  Telegraphy/’  and  those  students  who  have  the  opportunity  and  desire 
to  go  more  fully  into  the  subject  will  find  the  author’s  textbook  a complete  exposition  of 
the  wireless  art  in  its  most  up-to-date  phases.  Where  time  will  permit,  its  use  in  con- 
junction with  this  course  is  recommended. 


The  outstanding  feature  of  the  lessons  will  be  the  absence  of  cumbersome  detail.  Being 
intended  to  assist  men  to  qualify  for  commercial  positions  in  the  shortest  possible  time 
consistent  with  a perfect  understanding  of  the  duties  of  operators,  the  course  will  con- 
tain only  the  essentials  required  to  obtain  a Government  commercial  first  grade  license 
certificate  and  knowledge  of  the  practical  operation  of  wireless  telegraph  apparatus. 


To  aid  in  an  easy  grasp  of  the  lessons  as  they  appear,  numerous  diagrams  and  draw- 
ings will  illustrate  the  text,  and,  in  so  far  as  possible,  the  material  pertaining  to  a particular 
diagram  or  illustration  will  be  placed  on  the  same  page. 


Because  they  will  only  contain  the  essential  instructions  for  working  modern 
wireless  telegraph  equipment,  the  lessons  will  be  presented  in  such  a way  that  the 
field  telegraphist  can  use  them  in  action  as  well  as  the  student  at  home. 


Beginning  with  the  elements  of  electricity  and  magnetism,  the  course  will  continue 
through  the  construction  and  functioning  of  dynamos  and  motors,  high  voltage  transformers 
into  wireless  telegraph  equipment  proper.  Complete  instruction  will  be  given  in  the  tuning 
of  radio  sets,  adjustment  of  transmitting  and  receiving  apparatus  and  elementary  practical 
measurements. 
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THE  ELECTRICAL  UNITS 

(1)  We  have  stated  the  unit  of  electromotive  force  to  be  the  volt,  the  unit  of  current 
strength,  the  ampere  and  the  unit  of  resistance,  the  ohm. 

(2)  The  student  should  understand  that  a difference  of  potential  in  an  electrical 
circuit  causes  electromotive  force  and  electromotive  force  will  cause  the  flow  of  an 
electric  current  provided  the  proper  conducting  path  is  afforded. 

(3)  The  distinction  between  the  unit  of  current  quantity  and  of  current  strength 
should  be  clear.  The  quantity  of  electricity  flowing  in  a given  circuit  is  expressed  by 
the  unit  termed  the  coulomb,  which  is  analogous  in  hydraulic  systems  to  the  term,  the 
gallon.  The  strength  of  an  electrical  current  should  be  described  as  the  rate  of  the 
flow  of  electricity  through  a circuit  per  second  of  time,  and  this  rate  is  expressed  by 
the  unit,  the  ampere,  the  physical  standard  for  which  has  already  been  mentioned. 

(4)  We  may  define  the  coulomb  as  that  amount  of  electricity  which  \yould  pass  in 
one  second  through  a given  circuit  in  which  the  strength  of  the  current  is  one  ampere. 

(5)  If  a current  of  one  ampere  flows  every  three  seconds,  the  quantity  of  electricity 
delivered  is  three  coulombs,  or  if  three  amperes  of  current  flow  for  one  second  the 
quantity  is  also  three  coulombs. 

(6)  From  this  it  is  clear  that  the  quantity  of  electricity  flowing  in  any  circuit  in 

coulombs  is  equal  to  the  current  strength  in  amperes  multiplied  by  the  time  it  flows  in 
seconds  or 


Q = I X T; 

where  Q = the  quantity  of  current  in  coulombs; 

I = the  current  in  amperes; 

T = the  time  in  seconds. 

(7)  Hence,  in  a circuit  carrying  15  amperes  of  current  for  ten  minutes,  the  quantity 
of  electricity  flowing,  equals  10X60X15  = 9,000  coulombs.  In  such  a circuit,  current 
flows  at  the  rate  of  15  amperes  per  second,  but  the  quantity  of  current  flowing  for  ten 
minutes  equals  9,000  coulombs. 

(8)  As  it  is  more  convenient  in  electrical  practice  to  measure  the  strength  of  the 
current  in  amperes  than  to  compute  the  total  quantity  of  electricity  flowing,  we  express 
the  rate  at  which  it  flows,  i.  e.,  employ  the  unit,  the  ampere. 

(9)  In  electrical  equations  the  ampere  is  represented  by  the  letter  I.  Instruments 
for  measuring  the  strength  of  current  in  electrical  circuits  are  called  ampere  meters 


or  ammeters. 
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BLBCTRICAL  RBSISTANCB 

(1)  Resistance  in  electrical  circuits  is  that  property  of  bodies  which  oppose  the 
flow  of  electric  current,  the  spent  energy  being  manifested  in  the  form  of  heat. 

(2)  All  substances  are  found  to  resist  the  passage  of  electricity,  but  the  resistance 
of  metals  is  the  least. 

(3)  Silver  is  found  to  be  the  best  conductor  and  offers  less  resistance  than  copper; 
in  fact,  the  ability  of  silver  to  conduct  electricity  is  taken  as  the  base  from  which  the 
specific  resistance  of  other  metals  is  computed.  German  silver,  for  example,  has  a 
relative  resistance  of  13.92  and  silver  1;  hence  a cubic  inch  of  German  silver,  for 
instance,  has  a little  more  than  thirteen  times  the  specific  resistance  of  a cubic  inch  of 
pure  silver.  Lead  may  also  be  classed  among  the  poorer  conductors  of  electric  currents. 

(4)  Since  resistance  opposes  the  flow  of  an  electrical  current,  it  reduces  the  energy 
of  the  current.  A resistance  coil  of  variable  value  may  be  employed  in  any  circuit  to 
regulate  the  flow  of  current.  Such  a resistance  unit  is  termed  a rheostat 

(5)  The  resistance  of  metals  is  effected  by  temperature.  The  majority  of  metals 
increase  their  electrical  resistance  with  increase  of  temperature,  but  certain  substances 
decrease  their  resistance  under  rise  of  temperature,  an  example  being  carbon  filaments 
and  certain  electrolytic  conductors,  such  as  battery  solutions. 

(6)  The  resistance  of  a conductor  is  always  constant  if  its  temperature  remains 
constant,  irrespective  of  the  strength  of  current  flowing  through  it.  If  the  conductor 
offers  unit  resistance  to  a current  of  one  ampere,  it  offers  the  same  resistance  to  a 
current  of  20  amperes,  provided  the  temperature  does  not  change  appreciably. 

(7)  The  unit  of  resistance  is  called  the  ohm,  the  physical  standard  for  the  ohm 


has  been  previously  noted. 
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OHM'S  LAW 


(1)  There  is  a distinct  relation  between  electromotive  force,  current  strength  and 
the  resistance  of  an  electrical  circuit.  This  is  disclosed  by  Ohm’s  law,  which  states 
that  the  strength  of  the  current  in  amperes  in  any  given  circuit  is  directly  proportional 
to  the  E.  M.  F.  and  inversely  proportional  to  the  resistance. 


This  may  be  written — 

E; 

I = — 

R 

where  I = the  current  in  amperes; 

E = the  electromotive  force  in  volts; 

R = the  resistance  in  ohms. 

(2)  This  law  shows  that  an  electrical  circuit  in  which  the  condition  of  the  circuit 
does  not  change  during  the  flow  of  the  current,  i.  e.,  the  circuit  remains  of  constant 
resistance,  the  current  flow  in  amperes  will  increase  directly  in  proportion  to  the  E.  M. 
F.  Hence  if  an  E.  M.  F.  of  10  volts  is  applied  to  any  circuit,  the  resistance  of  which 
is  5 ohms,  the  current  strength  in  amperes  will  be 

10 

I = — = 2 amperes 
5 


and  if  the  E.  M.  F.  were  increased  to  20  volts  then 

20  _ 

I — — = 4 amperes. 
5 


This  formula  may  be  transposed  to  read: 

E = I X R or 
E 

R = — 

I 


(3)  Thus  if  we  know  any  two  of  the  quantities  involved  in  this  expression,  the 
third  can  be  readily  determined.  For  example,  if  an  electrical  circuit  had  resistance  of 
10  ohms  and  the  current  as  measured  by  an  ammeter  is  found  to  be  11  amperes,  then 
the  electromotive  force  applied  to  this  circuit  must  have  been 


11  X 10  = 110  volts. 


Digitized  by  Google 


August,  1917 


MILITARY  PREPAREDNESS 


825 


ELECTRICAL  POWER 


(1)  The  relation  between  electrical  and  mechanical  power  is  determined  by  the 
unit,  the  watt,  and  the  watt  is  the  unit  to  express  the  rate  of  doing  work  per  unit  of 
time.  The  energy  expended  in  an  electrical  circuit  is  expressed  by  the  unit,  the  joule, 
and  the  joule  occupies  the  same  relation  to  the  watt  as  the  coulomb  to  the  ampere. 


(2)  In  an  electrical  circuit,  the  electrical  energy  expended  in  the  form  of  heat  in 
joules  is  expressed: 


J = 1*  X R X T; 
where  I = the  current  in  amperes; 

R = the  resistance  in  ohms; 

T = the  time  the  current  flows. 


(3)  It  should  be  thoroughly  understood  that  the  joule  per  second  is  called  the 
watt  and  the  watt  is  the  unit  of  electrical  power. 

(4)  The  power  in  watts  in  a given  circuit  in  which  direct  current  is  flowing  is  equal 
to  the  result  obtained  by  multiplying  the  current  in  amperes  by  the  electromotive  force 
in  volts  or 


W = I X E. 

Hence  if  a current  of  10  amperes  flows  in  a circuit  to  which  is  applied  an  E.  M.  F.  of 
100  volts,  the  power  of  the  current  = 10  X 100  = 1,000  watts  and  since  1,000  watts 
= 1 K.  W.  (abbreviation  for  kilowatt),  the  power  of  the  current  is  said  to  be  1 K.  W. 

(5)  One  mechanical  horsepower  is  the  work  done  at  a rate  equal  to  raising  550 
lbs.  per  second  through  a distance  of  one  foot  against  the  force  of  gravity. 

(6)  It  can  also  be  shown  that  746  watts  = 1 mechanical  horsepower,  hence  1,000 
watts  = approximately  1 1-3  horsepower. 

GROUPING  OF  ELECTRICAL  CELLS 

(1)  The  grouping  of  electrical  cells  in  various  ways  effects  the  current  and  pres- 
sure available  for  a given  external  circuit.  The  following  diagrams  will  illustrate  the 
point: 
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Figure  lo 


OBJECT  OF  THE  DIAGRAM 

To  show  how  electrochemical  cells  are  connected  in  series. 


PRINCIPLE 

If  a number  of  electrochemical  cells  are  connected  in  series,  the  electromotivei 
force  is  increased  and  the  resultant  E.  M.  F.  is  the  sum  of  the  individual  E.  M.  F.'s. 


DESCRIPTION  OF  THE  APPARATUS 

In  the  upper  diagram  of  Figure  13,  two  cells  are  connected  in  series,  the  zinc  ter- 
minal of  one  cell  being  joined  to  the  carbon  terminal  of  the  next  cell.  In  the  lower 
part  of  the  diagram  10  cells  connected  in  series  are  shown  as  they  would  be  represented 
in  electrical  diagrams. 

SPECIAL  REMARKS 

(1)  If  the  E.  M.  F.  of  all  cells  is  identical,  the  final  E.  M.  F.  will  be  that  of  one 
cell  multiplied  by  the  number  of  cells  in  the  group. 

(2)  The  strength  of  the  current  will  not  exceed  that  of  a single  cell  and  due  to  the 
internal  resistance  of  all  cells,  it  will  be  somewhat  less. 

(3)  A series  connection  is  employed  when  the  resistance  of  the  external  circuit 
is  large  compared  to  the  internal  resistance  of  the  cells. 

QUES. — What  is  the  total  E.  M.  F.  of  10  average  dry  cells  connected  in  series? 

ANS. — The  average  voltage  per  cell  = 1.5  volts.  Hence  the  voltage  of  10  cells  in  series 
= 10  x 1.5  = 15  volts. 


QUES. — What  is  the  total  E.  M.  F.  of  10  lead  plate  storage  cells  connected  in  series ? 

ANS. — The  E.  M.  F.  of  the  average  lead  plate  cell  is  2.1  volts.  Hence  10  cells  in  series 
would  have  an  E.  M.  F.  of  10  x 2.1  = 21  volts. 


QUES— If  the  resistance,  R,  in  the  upper  part  of  the  diagram  (Figure  13)  has  resistance 
of  6 ohms  and  the  E.  M.  F.  of  the  two  cells  is  3 volts,  ivhat  current  will  flow  (ignoring 

the  internal  resistance  of  the  cells)? 

E 2 

ANS. — According  to  Ohm’s  law,  I — — hence,  the  current  in  amperes  — — — 0.83 
amperes.  R 6 
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Figure  14 


OBJECT  OF  THE  DIAGRAM 

To  show  how  electrochemical  cells  are  connected  in  parallel. 

PRINCIPLE 

The  total  E.  M.  F.  of  a bank  of  cells  connected  in  parallel  is  that  of  a single  cell 
provided  the  E.  M.  F.'s  of  all  are  equal,  but  the  current  output  is  that  available  from 
one  cell  multiplied  by  the  number  of  cells  in  the  group. 

DESCRIPTION  OF  THE  APPARATUS 

In  the  left  hand  part  of  the  diagram  (Figure  14)  two  electrochemical  cells  are  con- 
nected in  parallel,  and  the  positive  and  negative  terminals  joined  together  through  the 
resistance,  R. 

In  the  right  hand  part  of  the  diagram  four  electrochemical  cells  are  connected  in 
parallel  and  their  positive  and  negative  terminals  are  joined  together  through  the 
resistance  R.  This  diagram  shows  electrical  cells  in  parallel  as  they  would  be 
represented  in  wiring  diagrams. 

SPECIAL  REMARKS 

(1)  Electric  cells  should  be  joined  in  parallel  when  the  resistance  of  the  external 
circuit  is  small  in  comparison  with  the  internal  resistance  of  the  cell. 

QUES. — If  the  four  cells  in  the  right  hand  part  of  Figure  14  have,  individually,  normal 
current  output  of  15  amperes , what  would  be  the  current  available  at  the  negative 
and  positive  terminals  of  the  group? 

ANS. — The  four  cells  in  parallel  would  furnish  current  of  4 x 15  or  60  amperes. 

QUES. — If  :n  the  right  hand  part  of  Figure  14,  the  resistance  R has  9 ohms  and  the  E. 
M.  F.  of  the  bank  is  1.5  volts,  what  value  of  current  will  flow? 

1.5 


ANS. — Current  - 


9 


- 0.166  amperes. 
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UNIT  A 3‘  l 5 V ■ 4.5  V 


UNIT  ’B*  3' 15V* 4.5V 


R*  45  OHMS 

AA/WWW 

4.5  VOLTS 


Figure  15 


OBJECT  OF  THE  DIAGRAM 

To  show  a series  parallel  connection  of  electrochemical  cells. 


PRINCIPLE 

Cells  may  be  grouped  in  series  and  several  units  connected  in  parallel  in  order 
to  increase  the  supply  of  current. 


DESCRIPTION  OF  THE  APPARATUS 

In  the  diagram  (Figure  15)  two  battery  groups,  A and  B,  consisting  of  three  cells 
connected  in  series,  are  connected  in  parallel  and  their  positive  and  negative  terminals 
joined  through  the  resistance,  R,  of  45  ohms.  By  this  connection,  the  E.  M.  F.  at  the 
terminals  is  that  of  either  group  A or  B,  but  the  current  supply  is  that  available  from 
the  two  groups. 


SPECIAL  REMARKS 

(1)  In  connecting  groups  of  cells  in  parallel,  as  shown  in  Figure  15,  care  must 
be  taken  to  have  like  E.  M.  F.’s  in  each  group,  otherwise  the  weaker  cells  will  absorb 
current  from  the  stronger  cells. 


Ql’FS. — If  the  current  output  of  each  cell  of  Figure  15  is  15  amperes,  what  will  be  the 
current  available  at  the  terminals  of  the  external  circuit ? 


ANS. — Unit  A would  have  a current  output  of  approximately  15  amperes,  likewise  unit 
B,  hence  the  two  units  connected  in  parallel  would  produce  a current  of  approx- 
imately 30  amperes. 
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Figure  16  Figure  17 

OBJECT  OF  THE  DIAGRAM 

To  show  an  electrical  circuit  of  several  branches. 

To  show  the  effect  of  connecting  several  resistance  coils  in  series  or  in  parallel. 


PRINCIPLE 

The  joint  resistance  of  several  unequal  resistances  connected  in  parallel  will  be  less 
than  that  of  the  smaller  resistance. 

The  joint  resistance  of  several  equal  branches  in  parallel  will  be  that  of  the  re- 
sistance of  the  one  branch  divided  by  the  number  of  branches. 

The  joint  resistance  of  several  resistances  in  series  is  equal  to  their  sum. 


DESCRIPTION  OF  THE  CIRCUIT 

In  Figure  16  three  resistance  coils,  R-l,  R-2  and  R-3  of  30,  20  and  10  ohms  resist- 
ance respectively,  are  connected  in  shunt  to  a power  line  to  which  is  applied  an  E.  M.  F. 
of  100  volts. 

Three  paths  are  thus  afforded  for  the  flow  of  current. 

In  Figure  17  three  resistance  coils  are  connected  in  series. 

SPECIAL  REMARKS 

(1)  The  joint  resistance  of  several  resistances  connected  in  parallel  is  found  as 
follows: 

1 

R = 

1 1 1 

R-l  R-2  R-3 


Example: — In  the  circuit  of  Figure  15,  the  joint  resistance  of  the  three  elements 

1 1 

= = — — 5.4  ohms. 

1 1 1 11 

30  20  10  60 


(2)  When  a number  of  resistances  are  connected  in  series,  their  joint  resistance  is 
the  sum  of  several  resistances  taken  separately. 

Example: — In  the  circuit  of  Figure  16,  the  total  resistance  of  the  three  coils 
= R-l  + R-2  + R-3  or  30  + 20  + 10  = 60  ohms. 
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OBJECT  OF  THE  DIAGRAM 

To  show  a complete  electrical  circuit  with  a number  of  electrical  devices  connected 
in  series. 


PRINCIPLE 

Irrespective  of  the  resistance  of  each  element  in  Figure  18,  the  current  flow 
through  each  is  the  same. 


DESCRIPTION  OF  THE  APPARATUS 

An  incandescent  lamp  L of  180  ohms,  a resistance  coil,  R,  of  50  ohms  and  a tele- 
graph sounder  of  10  ohms  are  connected  in  series  am!  in  scries  with  a battery  of  100  volts. 


SPECIAL  REMARKS 

(1)  The  total  resistance  of  the  external  circuit  is  180  + 50  + 10  = 240  ohms. 

_ E 

(2)  According  to  Ohm’s  law  1 ~ ; then  the  flow  of  current  (through  the  circuit) 

100 

must  equal = 0.41  amperes. 

240 
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DEFINITION  OF  PRACTICAL  ELECTRICAL  UNITS 

The  practical  units  of  electrical  measurements  may  be  defined  as  follows: 

(1)  The  practical  unit  of  electromotive  force  is  the  volt,  and  by  definition  the  volt 
is  that  E.  M.  F.  required  to  maintain  the  flow  of  current  of  one  ampere  through  a 
resistance  of  one  ohm. 

(2)  The  practical  unit  of  current  strength  is  the  ampere,  and  it  is  that  strength  of 
current  maintained  by  an  E.  M.  F.  of  one  volt  through  a resistance  of  one  ohm. 

(3)  The  ohm  is  the  unit  of  resistance  and  is  such  resistance  of  conductor  or  circuit 
that  permits  the  passage  of  a current  of  one  ampere  under  an  E.  M.  F.  of  one  volt. 

(4)  The  unit  of  current  quantity  is  the  coulomb  which  is  the  quantity  of  electricity 
flowing  in  a circuit  when  one  ampere  passes  a given  point  during  one  second  of  time. 

(5)  The  watt  is  the  unit  of  electrical  power  and  is  equal  to  one  joule  per  second. 
It  is  the  power  of  a current  of  one  ampere  flowing  under  electric  pressure  of  one  volt. 

(6)  In  connection  with  these  units,  the  prefixes  kilo,  micro  and  milli  are  employed, 
meaning  respectively  1,000  times,  1 of,  and  1 of.  Thus  a kilo-volt  = 1,000 

1,000,000  iTooo 

volts;  a micro-ampere  = 1 ampere;  and  a milli-volt  = 1 of  a volt. 

Tooo,ooo  L000 

QUES. — What  voltage  is  to  be  expected  from  the  average  primary  cell? 

ANS. — It  varies  according  to  the  type  of  construction  from  0.6  to  1.75  volts. 

QUES — What  is  the  current  output  of  the  average  open  circuit  primary  cell? 

ANS. — From  5 to  30  amperes. 

QUES. — What  is  the  voltage  of  the  average  lead  plate  storage  ceH? 

ANS. — From  2.08  to  2.6  volts. 
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QUES. — What  voltage  is  generally  used  in  the  lighting  circuits  of  house  wiring f 

ANS. — 110  volts. 


QUES. — What  voltage  is  generally  used  on  the  trolley  wires  of  the  street  car  service f 

ANS. — 550  volts. 


QUES — In  what  branches  of  electrical  work  are  extremely  high  voltages  used t 

ANS. — Voltages  up  to  200,000  volts  are  employed  for  the  transmission  of  power  over 
great  distances  and  up  to  50,000  volts  for  exciting  the  condenser  circuit  of  a wire- 
less telegraph  transmitter. 


QUES. — How  is  the  safe  current  carrying  capacity  of  a copper  wire  determined f 

ANS. — A complete  table  of  the  current  carrying  capacity  of  various  sized  wires  in_the 
B.  & S.  gauge,  is  contained  in  the  instructions  issued  by  the  National  Board  of 
Electrical  Inspectors,  and  also  in  the  Underwriters  booklet,  copies  of  which  can  be 
obtained  in  any  city  in  the  United  States. 


QUES. — What  precaution  must  be  taken  in  the  installation  of  a power  circuit f 

ANS. — Care  should  be  taken  that  such  installations  conform  thoroughly  with  the  Under- 
writers Rules  in  each  city.  The  circuits  must  be  insulated  and  in  the  majority  of 
cases  low  voltage  circuits  are  installed  in  armored  cable,  lead  covered  copper  con- 
ductor or  in  iron  conduit.  Circuits  carrying  current  at  a pressure  of  several 
thousand  volts  must  have  special  insulation  in  order  to  prevent  breakdown. 

( To  be  continued) 
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vice of  the  U.  S.  Government  Giving  the  Elements  of 
Aeroplane  Design,  Power,  Equipment  and  Military  Tactics 


By  HENRY  WOODHOUSE 

Author  of  “Text  Book  of  Naval  Aeronautics” 


UNTIL  the  beginning  of  the  war  we  marveled  at  a small  aeroplane  radio  set 
transmitting  one  mile  per  pound  weight,  but  the  progress  made  in  the  past 
two  years  has  been  extensive  and  at  present  we  get  three  miles  per  pound  weight. 

The  wireless  equipped  aeroplane  was,  at  the  outbreak  of  the  war,  something 
of  a novelty ; today  it  is  an  accepted  factor  in  both  military  and  naval  aeronautics 
and  aviator-operators  are  in  ever  increasing  demand.  An  indication  of  the  place 
occupied  by  the  wireless  operators  of  aircraft  is  disclosed  in  the  four  general 
rules  recently  defined  by  a British  authority : 

(1)  See  before  starting  that  the  wireless  instrument  is  properly  adjusted 
to  send  strong  signals. 

(2)  Don't  send  when  turning ; always  send  when  the  nose  of  the  machine  is 
towards  the  receiving  station. 

(3)  Don't  send  too  near  the  receiving  station;  a minimum  distance  of  from 
2,000  to  3,000  yards  gives  better  results. 

(4)  Don't  send  jerkily ; send  evenly  and  remember  that  slow,  bad  sending 
is  quite  as  undesirable  as  quick,  bad  sending.  In  sending  slowly,  don't 
stop  in  the  middle  of  a word,  a set  of  code  letters,  figures  or  coordinates. 
These  practical  suggestions  are  of  value,  of  course,  only  to  the  qualified 
aviator;  they  are  given  here,  however,  to  point  out  to  readers  of  The  Wireless 
Age  the  definite  place  in  aeronautics  assigned  to  the  wireless  operator  and  to 
acquaint  the  field  with  the  fact  that  many  wireless  men  will  be  needed  and  de- 
veloped when  the  new  national  program  of  military  aviation  is  completed.  It 
may  be  well  to  note  also  that  the  greatest  percentage  of  flying  men  are  former 
civilians.  General  W.  S.  Brancker,  R.A.,  Director  of  the  British  Air  Organiza- 
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tion,  has  stated  officially  in  an  explanation  of  civilian  training  that  the  British 
practice  is  to  place  the  candidate  through  a course  in  the  cadets'  school  after 
which  “he  goes  through  a course  in  the  care  of  engines  and  rigging,  is  given  some 
ideas  of  the  theory  of  flight,  and  is  taught  wireless  signaling  and  receiving.” 
This  article  will  consider  some  aspects  of  our  naval  requirements,  in  which 
connection  it  is  interesting  to  know  that  under  the  heading  “Advanced  Flying,” 
the  United  States  Navy  requires  instruction  in  the  Flying  School  to  include 
“sending  and  receiving  radio  messages  in  the  air.” 

The  practical  application  of  this  instruction  may  be  instanced  in  the  present 
war.  Spotting  the  fall  of  shots  was  one  of  the  first  recognized  uses  for  naval 
aeroplanes.  The  employment  of  aeroplanes  for  this  purpose  greatly  extended 


It  was  a seaplane  of  a type  similar  to  the  one  here  illustrated  which  directed  by  wireless  the 
fire  of  the  British  monitors  which  destroyed  the  German  cruiser  Komgsberg 


the  range  of  vision  of  ships  and  became  invaluable  in  long  range,  indirect,  high- 
angle  firing.  The  following  extract  from  the  “Text  Book  of  Naval  Aero- 
nautics” deals  with  an  important  test  of  the  seaplane's  value  in  spotting  gunfire. 
“At  first  this  work  was  hampered  by  the  lack  of  efficient  wireless  sets  to  be 
carried  on  seaplanes,  to  make  it  possible  to  the  aviators  to  communicate  with  the 
man  behind  the  gun.  The  weight  of  wireless  sets  up  to  1914  was  between  three 
and  five  pounds  per  mile  of  transmission,  which  was  almost  prohibitive,  as  the 
seaplanes  at  the  time  had  a small  margin  of  carrying  capacity.  By  1916,  weight 
of  sets  was  cut  down  to  one  pound  per  mile  of  transmission,  and  the  margin 
of  carrying  capacity  was  increased  through  general  improvements  in  the  con- 
struction of  seaplanes. 

“The  first  actual  tests  of  seaplanes  to  spot  the  fall  of  shots  took  place  in 
July,  1915,  when  British  seaplanes  were  used  to  direct  the  guns  of  monitors  te 
attack  the  German  cruiser  Konigsberg,  which  was  hidden  up  the  Rufigi  River, 
in  East  Africa.  The  writer  is  fortunate  in  being  able  to  present  herewith  the 
first  complete  report  of  this  historic  event. 
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“The  wrecking  of  the  German  by  two  British  monitors,  one  of  the  most 
remarkable  events  of  the  war,  was  made  possible  by  seaplanes.  Following  is 
a letter  written  home  by  an  English  naval  officer,  which  describes  the  aid  rendered 
by  the  two  aeroplanes,  and  shows  how  closely  the  gunners  of  the  sea,  as  well  as 
the  gunners  of  the  land,  have  been  working  as  a team  with  the  air  scouts.  The 
action  described  was  the  attack  by  monitors  upon  the  German  cruiser  Konigs- 
berg.  It  may  be  remembered  she  took  refuge  up  the  river  on  the  east  coast  of 
Central  Africa  and  was  a menace  to  British  interests.  She  was  found  after  many 
months  up  the  river  where  she  was  hidden  from  the  monitors  by  palm  trees. 


A squad  of  nav.il  aviators  undergoing  instruction  which  will  insure  them  active  service 

within  six  months 


A typical  aeronautical  school,  ivhere  instruction  begins  with  shopwork  and  includes  lectures, 
flying  lessons,  elementary  and  advanced,  and  aircraft  station  administration 


Aeroplanes  were  procured  after  many  weeks,  and  action  started.  The  officer 
of  the  monitor  Savem  writes : 

“We  went  on  higher  up  the  river,  and  finally  anchored.  Two  shells  fell 
within  eight  feet  of  the  side  and  drenched  the  quarterdeck.  It  was  a very  critical 
time.  If  she  hit  us  we  were  probably  finished. 

“We  had  no  sooner  anchored  than  the  aeroplane  signaled  she  Was  ready  to 
spot.  Our  first  four  salvos,  at  about  one  minute  intervals,  were  all  signaled  as, 
‘Did  not  observe  fall  of  shot.'  We  came  down  400,  then  another  400  and  more 
to  the  left.  The  next  was  spotted  at  200  yards  over  and  about  200  to  the  right. 
The  next  150  short  and  100  to  the  left.  At  the  seventh  salvo  we  hit  with  one 
and  were  just  over  with  the  other.  We  hit  eight  times  in  the  next  twelve  shots. 
It  was  frightfully  exciting.  The  Konigsberg  was  now  firing  salvos  of  three 
only.  The  aeroplanes  signaled  all  hits  were  forward,  so  we  came  a little  left  to 
get  her  amidships.  The  aeroplane  suddenly  signaled,  ‘Am  hit;  coming  down; 
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send  a boat/  As  they  fell  they  continued  to  signal  our  shots,  we,  of  course,  kept 
on  firing.  The  aeroplane  fell  in  the  water  about  150  yards  from  the  Mersey; 
one  man  was  thrown  clear,  but  the  other  had  a struggle  to  get  free.  Finally 
both  got  away  and  were  swimming  for  ten  minutes  before  the  Mersey’s  motor 
boat  reached  them — beating  ours  by  a short  head.  They  were  uninjured  and 
as  merry  as  crickets/’ 

From  this  incident  the  prospective  operator-aviator  may  gain  some  under- 
standing of  the  importance  of  the  radio  man  in  the  air  service.  While  it  is 
purposed  in  this  series  to  outline  the  duties  and  knowledge  of  aircraft  required 
in  both  branches  of  .military  service,  this  article  will  consider  only  the  aeronautics 
of  the  Navy  and  state  something  of  the  qualifications  and  training.  Later,  de- 
scriptions of  the  apparatus  will  be  included  and  practical  suggestions  given  for 
supplementary  study  for  those  who  expect  to  qualify  for  the  flying  service  in 
the  Signal  Corps  of  the  Army. 

The  regulations  governing  the  classes  for  the  Air  Service  of  the  United 
States  Navy  place  the  maximum  period  of  courses  of  instruction  at  two  years 
for  officers  and  eighteen  months  for  enlisted  men.  Under  the  present  war 
conditions  the  maximum  training  period  will  not  be  over  six  months.  Many 
aviators  will  be  trained  in  considerably  less  time  and  there  is  no  question  that 
wireless  operators  will  be  given  special  consideration  when  applying  for  the 
aviation  service,  appropriations  for  which  will  be  more  than  one  billion  dollars 
this  year.  Officers  detailed  for  aeronautic  duty  are  classed  as  student  naval 
aviators,  naval  aviators,  naval  air  pilots,  aeroplane  and  dirigible,  and  military 
aviators.  Enlisted  men  are  classed  as  student  airmen,  airmen,  quartermasters, 
aeroplane  and  dirigible,  and  aeronautic  machinists. 

Upon  arriving  at  the  aeronautic  training  station  students  supply  themselves 
with  the  volumes  prescribed  by  the  commandant  for  text  book  study.  The  course 
of  instruction  begins  with  shopwork,  and  includes  lectures,  flying  lessons,  elemen- 
- tary  and  advanced  flying  and  aircraft  station  administration.  As  far  as  possible, 
the  shopwork  is  practical,  students  doing  actual  disassembly,  reassembly,  installa- 
tion and  adjustment  of  all  parts  of  each  type  of  machinery  at  the  station.  The 
same  applies  to  the  various  types  of  aerodynamic  instruments,  following  which 
weekly  lectures  are  given  to  stimulate  original  thought  and  development.  Mean- 
while flying  lessons  are  begun  and  continued  until  the  student  airman  is  qualified 
for  high  altitude  and  rough  weather  flying,  to  make  spirals  and  steer  an  air  course 
by  compass. 

When  sufficiently  advanced  in  the  shop  course,  the  student  has  an  aeroplane 
assigned  to  him  for  care,  preservation  and  keeping  its  logs  and  records.  His 
instruction  in  advanced  flying  then  begins,  under  the  supervision  of  the  officer 
in  charge  of  the  Flying  School.  By  actual  experience  he  learns  then  to  start 
frbm  a catapult,  to  land  in  deep-sea  waves,  drop  bombs,  fly  in  formation  and 
send  and  receive  radio  messages  in  the  air. 

While  qualifying  as  an  advanced  flyer,  the  student  is  appointed  a sub- 
inspector of  machinery  and  aeroplane  work  and  assistant  planning  superinten- 
dent. Monthly  written  examinations  are  held  during  the  entire  period,  students 
being  rated  in  adaptability,  bearing  and  conduct,  flying,  practical  knowledge  and 
written  examination.  A rating  equal  to  62]/2  per  cent  is  required  in  all  subjects, 
any  average  below  this  mark  being  reported  to  the  department  and  the  student 
may  be  recommended  for  detachment. 

To  become  a naval  aviator  the  student  must  demonstrate  ability  to  climb 
to  an  altitude  of  6,000  feet  and  glide  with  motor  idling  to  a normal  landing 
within  200  feet  of  a designated  mark ; horizontal  flights  must  be  resumed  twice 
during  the  descent  at  altitudes  above  1,000  feet.  Under  the  same  landing  con- 
ditions, a spiral  glide  must  then  be  made  from  an  altitude  of  3,000  feet,  with 
the  motor  stopped.  Landings  must  also  be  made  in  waves  at  least  three  feet 
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high,  without  damage  to  any  part  of  the  aeroplane.  Flying  in  20-mile  winds  or 
better  over  a prescribed  course,  demonstrating  flying  ability  in  very  bad  weather, 
and  starting  a flight  from  a catapult,  after  personally  making  all  adjustments, 
are  the  remaining  tests. 

Scouting,  taking  sights  while  flying,  solution  of  scouting  problems  and  con- 
trolling the  fire  of  the  guns  of  an  aeroplane  must  be  mastered  by  those  who, 
having  qualified  as  aviators,  seek  the  rating  Navy  Air  Pilot. 

It  is  obvious  that  these  matters  cannot  be  covered  in  a practical  manner  in 


The  Government  requires  its  student  aviators  to  do  practical  shopivork,  actual  disassembly, 
reassembly,  installation  and  adjustment  of  all  parts  being  part  of  the  instruction 


a series  of  magazine  articles.  A substantial  amount  of  instruction  can  be  in- 
cluded, however,  and  the  series,  of  which  this  is  the  first  article,  will  be  of 
considerable  value  to  wireless  men  who  are  specializing  in  naval  communica- 
tion and  studying  for  commissions  in  the  Signal  Corps.  Used  in  conjunction 
with  the  other  two  instructional  courses  appearing  in  this  magazine,  it  is  ex- 
pected that  valuable  highly  trained  specialists  will  be  made  available  for  Uncle 
Sam’s  fighting  forces  from  among  the  thousands  of  men  engaged  in  the  experi- 
mental field  of  radio. 


FOR  MEN  WITH  RADIO  EXPERIENCE 

Uncle  Sam  offers  any  American  citizen  from  18  to  35  years,  with  radio 
experience,  an  opportunity  to  see  the  world.  Class  2 of  the  Naval  Reserve 
is  open  for  enrollment. 

As  this  is  for  the  period  of  the  war,  the  opportunity  should  appeal 
strongly  to  the  imagination  of  men  of  spirit  who  wish  adventure,  ever 
changing  scenes,  new  countries  and  people.  In  addition  to  clothing  outfit 
he  is  furnished  excellent  food  and  the  pay  is  good. 
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Taking  U.  S.  Government 
License  Examinations 

Hints  to  Candidates  for  Wireless  Operators’  Certificates 


BEFORE  taking  the  Government  ex- 
amination for  a wireless  operator’s 
certificate,  the  examinee  will  do  well  to 
heed  the  following  suggestions : 

In  complying  with  the  request  for  a 
diagram  of  a standard  radio  transmit- 
ting and  receiving  set  he  should  not  fail 
to  include  the  motor-generator  and  the 
motor  starter.  He  should  bear  in  mind 
that  two  types  of  hand  starters  are  em- 
ployed on  Marconi  commercial  sets, 
namely,  the  Cutler  Hammer  and  the 
General  Electric  Company’s  starter. 

There  is  a slight  difference  between 
these  two  types  in  their  construction : in 
the  Cutler  Hammer  starter  the  release 
magnet  is  connected  in  series  with  the 
shunt  field  winding  of  the  motor,  where- 
as in  the  General  Electric  Company’s 
starter,  the  release  magnet  is  shunted 
across  the  D.  C.  line  and  has  a small  re- 
sistance coil  connected  in  series. 

In  drawing  the  diagrams  of  the  motor- 
generator,  properly  located  field  rheo- 
stats should  be  inserted  in  both  the  motor 
;md  generator  field  circuits.  If  the  ex- 
aminee elects  to  show  the  circuits  of  an 
automatic  starter,  he  should  draw  one 
of  the  three  types  in  use  in  the  Marconi 
system. 

The  l/2  K.  W.  120-cycle  panel  trans- 
mitter is  fitted  with  a single  step  starter, 
the  y2  K.  W.  500-cycle  set  with  a two- 
step  automatic  starter  and  the  2 K.  W. 
500-cycle  set  with  the  Industrial  Con- 
troller Company’s  multi-point  automatic 
starter.  The  circuits  for  this  last-named 
starter  are  completely  shown  in  the  book, 
“How  to  Pass  U.  S.  License  Examina- 


tions.” It  will  be  observed  from  the 
diagram  in  that  volume  that  the  starter 
not  only  performs  this  function,  but  as- 
sisted by  an  overload  relay  switch,  it  acts 
as  a circuit  breaker  as  well.  In  addition, 
it  is  fitted  with  a special  set  of  contacts 
so  that  when  the  motor-generator  D.  C. 
line  is  opened,  a resistance  is  thrown  in 
shunt  to  the  motor  armature,  thus  giving 
a powerful  braking  action  on  the  machine 
and  bringing  it  to  a quick  stop. 

In  answering  all  questions  pertaining 
to  storage  batteries  or  to  auxiliary  em- 
ergency apparatus,  the  student  sitting 
for  examination  should  bear  in  mind  that 
two  types  of  emergency  transmitters  are 
in  use.  On  many  ships  the  2 K.  W.  500- 
cycle  set  is  operated  by  a 60-cell  battery, 
but  if  such  a battery  is  not  in  use,  the 
auxiliary  set  will  comprise  a 10-inch  in- 
duction coil  set  operated  by  a small  bat- 
tery varying  in  capacity  from  16  to  30 
volts.  In  the  event  that  this  emergency 
set  is  used,  the  induction  coil  is  employed 
in  place  of  the  high  voltage  alternating 
current  transformer,  and  its  secondary 
winding  is  connected  to  the  high  poten- 
tial condenser  of  the  standard  power  set. 
With  this  type  of  apparatus,  the  length 
of  the  spark  gap,  of  course,  must  be 
shortened  and  other  adjustments  made 
commensurate  with  the  reduced  power  of 
the  coil. 

In  drawing  diagrams  of  both  the  trans- 
mitting and  receiving  apparatus,  the  stu- 
dent should  aim  for  clearness  and  should 
adopt  a standard  method  such  as  is  shown 
in  many  textbooks ; that  is  to  say,  he 
( Continued  on  page  845) 
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Announcement 

rrfHE  EDITOR  has  decided  to  extend  the  scope  of  this  department  to 
include  general  electrical  experimental  apparatus  as  well  as  radio  tele- 
graph equipment. 

Readers  who  have  made  exceptional  and  unusual  experimental  ap- 
paratus for  use  in  the  workshop  or  in  the  home  are  invited  to  send  in  a 
complete  and  brief  description  of  its  construction  and  working,  accompanied 
by  clear  drawings.  Articles  from  amateur  electricians  and  wireless  operators 
who  have  developed  devices  of  particular  merit  both  in  and  outside  of  the 
radio  telegraph  field  will  be  particularly  acceptable. 

In  preparing  such  articles,  it  is  suggested  that  contributors  state  fully : 

The  object  of  the  device; 

Prominent  or  unusual  features  of  utility  of  your  construction; 

A detailed  description  of  the  construction; 

Results  obtained  by  actual  use. 

Such  contributions  will  be  paid  for  at  a rate  depending  upon  their  merit. 
Prizes  will  be  given  for  the  better  class  of  articles,  and  those  which  are 
used  outside  of  this  department  will  be  paid  for. 

In  addition  to  the  articles  covering  experimental  electrical  apparatus 
in  general,  the  editor  will  welcome  articles  of  timely  interest  to  the  amateur 
field  at  large,  such  as  criticisms  and  comments  on  Government  legislation , 
unusual  experiences  during  previous  years  of  experimental  work  and  sug- 
gestions for  establishing  amateur  communications  on  a more  scientific  basis. 

t 

Experimenters  who  owned  wireless  stations  in  the  early  days — say, 
about  the  year  1904 — should  be  able  to  write  highly  interesting  articles  on 
early  experiences  and  attempts  at  communication  with  the  type  of  apparatus 
in  use  at  that  time. 

All  contributions  designed  for  the  amateur  field  should  be  addressed  to 
the  Editor  of  the  Amateur  Department,  The  Wireless  Age,  42  Broad  Street , 
New  York  City. 
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BOOK  REVIEW 

Timmly  Book  on  Wtrol—  Now  Roady  for  DUtribution 

Practical  Wireless  Telegraphy — By  Elmer  E.  Bucher.  Cloth  Bound;  6%  x 9l/2 
inches;  first  edition;  322  pages;  323  illustrations.  Wireless  Press,  Inc.,  42 
Broad  Street,  New  York  City.  Price  $1.50  Net. 

The  majority  of  books  on  wireless  and  descriptions  of  modern  commercial 


telegraphy  have  heretofore  either  been 
devoted  to  an  historical  resume  of  the 
art  or  to  intensely  theoretical  explana- 
tions of  high  frequency  phenomena.  The 
greater  part  of  the  apparatus  described 
is  out  of  date,  and  hence  the  student  seek- 
ing knowledge  of  modem  commercial 
apparatus  can  obtain  it  only  by  attend- 
ing wireless  schools.  A pressing  need  at 
present  is  a series  of  consecutive  lessons 
in  radio  which  will  lead  the  beginner  to 
a final  understanding  of  commercial  wire- 
less telegraph  apparatus. 

This  volume  is  not  only  one  of  the 
most  comprehensive  books  that  has  ap- 
peared in  the  field,  but  it  contains  a 
wealth  of  subject  matter  which  either  has 
not  been  published  previously,  or  has  not 
been  co-ordinated  and  placed  in  its 
proper  relation  to  other  parts  of  a com- 
plete wireless  telegraph  instruction 
system.  The  manner  in  which  the  text 
is  prepared  is  particularly  advantageous 
to  the  elementary  student.  The  author 
describes  and  explains  in  detail  the 
modern  types  of  wireless  telegraph  ap- 

# paratus  up  to  the  year  1917,  beginning 
with  the  elementary  principles  of  elec- 
tricity and  magnetism.  The  fundamentals 
are  presented  in  a way  that  will  permit 
the  beginner  to  understand  without  diffi- 
culty the  working  of  all  types  of  wire- 
less apparatus. 

* Three  chapters  are  devoted  entirely  to 
elementary  basic  electrical  principles.  The 
motor-generator,  the  dynamotor  and  ro- 
tary converter  are  treated  concisely  and 
in  detail.  The  nickel-iron  and  lead  plate 
storage  batteries,  now  supplied  for  em- 
ergency purposes  with  all  commercial 
radio  equipments  are  the  subject  of  an 
entire  chapter,  a description  of  the  ap- 
paratus associated  with  the  charging  of 
batteries  and  complete  instructions  for 
their  care  being  published. 

The  radio  transmitter  is  treated  both 
in  theory  and  in  practice.  The  book  con- 
tains complete  diagrams,  photographs 


marine  transmitters  and  instructions  for 
the  adjustment  and  operation  of  the  ap- 
paratus. Receiving  apparatus  is  treated 
in  like  manner,  descriptions  and  working 
instructions  being  given  for  all  types  of 
up-to-date  receiving  sets,  including  the 
two  and  three-electrode  valves. 

A full  chapter  is  devoted  to  practical 
radio  measurements,  showing  in  detail 
how  to  tune  a transmitter  and  receiving 
set,  how  to  measure  inductance  and  ca- 
pacity of  radio  telegraphic  circuits,  how 
to  determine  the  strength  of,  incoming 
signals  and  the  method  of  plotting  reson- 
ance curves.  A complete  explanation 
of  ships’  tuning  records,  Government 
tuning  cards  and  everything  pertaining 
to  the  adjustment  of  a wireless  telegraph 
transmitter  and  receiver  is  published. 

The  emergency  transmitters  and  auxil- 
iary power  apparatus  of  modern  ship 
wireless  sets  are  thoroughly  described 
and  illustrated.  Descriptions  in  detail  and 
principle  of  the  Marconi  direction  finder 
are  given  and  modern  undamped  wave 
transmitters  and  receivers  are  compre- 
hensively told  of. 

The  student,  for  the  first  time  in  the 
history  of  the  art,  is  given  a wide-embrac- 
ing account  of  Marconi  trans-oceanic 
stations.  This  includes  their  fundamental 
working  principles,  the  details  of  thf 
apparatus  and  the  general  plan  of  the 
great  globe-girdling  scheme  of  the  Mar- 
coni system. 

A series  of  questions  appearing  in  the 
Appendix  will  appeal  both  to  instructor 
and  student.  These  questions  relate  to 
the  text  of  the  book  and  were  written 
with  the  design  of  not  only  aiding  the 
reader  to  obtain  a Government  license 
certificate,  but  to  give  him  information 
regarding  the  apparatus  for  use  in  every- 
day practice. 

The  book  is  carefully  arranged,  each 
particular  phase  of  the  art  being  treated 
in  separate  chapters.  Numerous  formu- 
lae, tables  and  curves  are  given. 


840 


Digitized  by  Google 


The  Monthly  Service  Bulletin 

of  the 

NATIONAL  AMATEUR  WIRELESS 
ASSOCIATION 

Founded  to  promote  the  beat  interests  of  radio  communication  among  wireleea  amateurs  In  America 
J.  ANDREW  WHITE.  Acting  President  GUGLIELMO  MARCONI.  President  ALONZO  FOGAL,  JR..  SecreUry 
NATIONAL  ADVISORY  BOARD  OF  VICE-PRESIDENTS 


Prof.  A.  B.  KENNELLY  Prof.  ALFRED  N.  GOLDSMITH  Prof.  CHARLE8  R.  CROSS 

Harvard  University  College  of  the  City  of  New  Massachusetts  Istitue  of 

Brig.  Gen.  GEORGE  O.  SQUIBB  York  Technology 

Chief  gignal  Officer.  U.  8.  Capt  W.  H.  G.  BULLARD. 

Army  U.  8.  N.  Colonel  SAMUEL  RBBER 

Commander  D.  W.  TODD.  U.S.N.  B.  E.  BUCHER  8lgnal  Corps,  U.  8.  Army 

Director  Naval  Communica-  Instructing  Engineer 

tione  prof.  SAMUEL  SHELDON  WILLIAM  H.  K IRWIN 

Major  WILLIAM  H.  ELLIOTT  Brooklyn  Polytechnic  Instl*  Chief  of  Relay  Communica- 

Junior  American  Guard  tute  Hons 

Headquarters,  42  Broad  St,  New  York 


A DIRECTION  FINDER  OF  SIMPLE  CONSTRUCTION 


COME  amateur  experimenters  believe 
^ that  the  direction  finder  is  an  appa- 
ratus complicated  and  mysterious,  re- 
quiring such  precise  construction  as  to 
be  beyond  their  skill  in  assembling.  That 
the  Marconi  direction  finder  is  an  instru- 
ment of  precision  is  a fact,  but  neverthe- 
less it  is  possible  for  the  experimenter 
to  construct  a simple  direction-finding 
apparatus  that  will  give  a fair  degree  of 
accuracy. 

Readers  desiring  a detailed  description 
and  account  of  the  theory  and  of  the 
series  of  experiments  that  led  to  the  in- 
vention of  the  Marconi  direction  finder 
should  refer  to  the  article  on  this  subject 
which  appeared  in  the  1913  issue  of  The 
Year  Book  of  Wireless  Telegraphy.  In 
that  article  they  will  find  a most  interest- 
ing discussion  by  C.  E.  Prince.  The 
modern  Marconi  instrument  is  treated  in 
detail  in  the  textbook,  “Practical  Wire- 
less Telegraphy.” 

Briefly,  the  fundamental  principle  of 
the  Marconi  direction  finder  is  this : 
Experimental  trials  have  thoroughly 
proven  that  a triangular  looped  aerial 
will  receive  with  the  greatest  intensity 
when  its  plane  points  in  the  direction  of 
an  advancing  wireless  wave.  When  its 
plane  is  perpendicular  to  'the  incoming 


wave,  the  loop  will  receive  no  induction, 
that  is  to  say,  both  sides  of  the  loop  are 
acted  upon  equally  and  there  will  be  no 
response  in  the  receiving  apparatus  con- 
nected thereto.  At  any  intermediate  po- 
sition between  the  two  points  above  men- 
tioned, the  loop  will  be  acted  upon  induc- 
tively and  the  strength  of  the  current 
(induced  in  the  loop)  will  be  propor- 
tional to  the  cosine  of  the  angle  between 
the  advancing  wave  and  the  antenna. 

In  the  Marconi  direction  finder,  two 
stationary  looped  aerials  are  employed 
which,  through  the  medium  of  the  two 
primary  windings,  act  inductively  upon 
a receiving  detector  circuit,  the  secon- 
dary winding  of  which  is  made  of  a ball 
that  can  be  rotated  on  its  axis.  By  turn- 
ing this  ball  the  general  direction  of  a 
given  transmitter  can  be  found  by  appa- 
ratus located  within  the  station. 

A simple  direction  finder  for  amateur 
use,  however,  can  be  constructed  in 
which  but  one  aerial  is  employed,  pro- 
vided the  antenna  is  so  arranged  that  it 
can  be  turned  in  a complete  circle  of 
360  degrees.  It  will  not  always  be  con- 
venient to  erect  an  antenna  of  this  par- 
ticular style  and  shape  required  for  this 
device,  but  many  experimental  stations 
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are  so  located  that  there  will  be  no  diffi- 
culty in  erecting  the  proper  structure. 

The  general  design  of  the  antenna  is 
shown  in  Figure  1.  It  will  be  observed 
that  the  antenna  has  the  form  of  an 
isosceles  triangle,  the  apex  of  which  is 
attached  to  the  top  of  a 50- foot  mast. 
About  10  feet  from  the  earth,  spreaders 
extend  out  from  15  to  16  feet  on  either 
side  of  the  base,  the  two  sides  of  the  loop 
being  bowed  out  and  the  lead-ins  con- 
nected to  the  primary  of  a receiving 
tuner. 

In  order  to-  find  the  direction  of  a sta- 
tion, it  will  be  necessary  to  turn  this 
aerial  through  a complete  circle,  and  a 
variety  of  ways  of  doing  it  will  suggest 
themselves,  to  the  experimenter.  One 
method  is  shown  in  Figure  1,  where  a 
pulley  is  attached  to  the  iron  band  at  the 


base  of  the  mast  and  extended  within 
the  station  house  to  a smaller  pulley  to 
which  is  attached  a crank.  A rope  belt, 
which  is  given  a complete  turn  around 
the  loop  of  the  base  of  the  mast,  and 
also  is  attached  to  the  pulley  within  the 
station  house,  is  employed.  It  is  neces- 
sary that  the  outriggers  at  the  bottom  of 
the  mast  should  be  attached  to  an  iron 
band  which  fits  loosely,  permitting  the 
entire  antenna  to  be  turned  freely.  It  is 
also  suggested  that  a cast  iron  socket  be 
attached  at  the  top  of  the  mast,  with  a 
hole  bored  in  it,  to  receive  an  iron  peg 
with  an  eye  through  which  the  antenna 
can  be  threaded. 

By  interposing  an  inductance  coil  at 
the  base  and  two  variable  condensers  at 
cither  side,  the  capacity  of  which  can 
be  varied  simultaneously  by  one  control 
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handle,  the  loop  can  be  accurately  tuned 
to  a distant  transmitting  station.  It  will 
receive  the  maximum  induction  when  it 
points  in  the  general  direction  of  a pass- 
ing wave  train. 

By  turning  the  entire  antenna  from 
one  position  to  another,  the  maximum 
strength  of  signals  will  be  obtained 
when  the  plane  of  the  antenna  points  in 
the  direction  of  the  passing  wave.  The 
correct  position  is  assured  when  the 
loudest  possible  signals  are  obtained  in 
the  receiving  telephone. 

Assume,  for  example,  that  the  loudest 
signals  are  obtained  from  a given  sta- 
tion when  the  loop  points  directly  east 
and  west ; this  will  not  indicate  whether 
the  passing  wave  is  radiated  from  the 
east  or  from  the  west,  but  if  the  station, 
for  example,  is  located  near  the  ocean 
and  signals  are  received  at  the  wave- 
length of  200  meters,  it  is  obvious  that 
the  station  being  received  is  located  in- 
land, unless  by  chance  the  ship  should 
employ  a wave-length  of  200  meters, 
which  is  not  at  all  probable. 

Experimenters  should  see  that  the  lo- 
cal detector  circuit  is  coupled  to  the  an- 
tenna inductance,  and,  in  practice,  should 
select  the  degree  of  coupling  which  will 
give  the  loudest  possible  signals.  Beyond 
this  to  determine  the  direction  of  a given 
transmitting  station,  it  is  only  necessary 
to  turn  the  aerial  on  its  axis.  The  accu- 
racy of  this  direction  finder  will  be 
rather  surprising;  in  many  cases  a sta- 
tion may  be  located  within  two  degrees 
of  accuracy. 

This  apparatus  will  not  only  act  as  a 
direction  finder,  but  it  will  permit  the 
receiving  operator  to  ‘'screen  out”  a 
considerable  amount  of  interference  be- 
cause, as  previously  remarked,  any  wave 
which  advances  in  a direction  perpen- 
dicular to  the  plane  of  the  antenna  will 
act  equally  on  both  sides  and  produce  no 
current  flow;  in  other  words,  the  signal 
will  not  be  heard. 

If  a sensitive  receiving  apparatus, 
such  as  the  three  electrode  valve,  is  em- 
ployed with  a looped  aerial  of  this  kind, 
it  will  give  nearly  as  strong  signals  as 
the  ordinary  aerial ; in  fact,  by  the  use 
of  looped  aerials  of  enlarged  dimensions 
signals  have  been  received  across  the 
Atlantic  ocean. 


In  a later  issue  we  may  describe  the 
construction  of  a direction  finder  em- 
ploying two-looped  aerials  which  remain 
stationary,  the  direction  of  a given  trans- 
mitting station  being  found  by  simply 
turning  a handle  attached  to  a receiving 
set  within  the  station. 


The  United  States  Army  and  Navy 
Departments  still  require  the  services  of 
several  thousand  radio  operators  to  carry 
on  war  operations.  Members  of  the  Na- 
tional Amateur  Wireless  Association 
who  are  at  least  eighteen  years  of  age 
and  who  have  had  several  months  of 
amateur  experience,  particularly  those 
who  possess  first  or  second  grade  com- 
mercial licenses,  should  apply  to  the 
nearest  recruiting  office  for  further  par- 
ticulars. The  N.  A.  W.  A.  should  be 
well  represented  in  all  departments  be- 
cause its  membership  contains  the  most 
highly  trained  group  of  amateur  wireless 
telegraphers  in  the  United  States. 

Those  who  are  not  proficient  enough 
in  the  telegraph  code  to  average  ten 
words  a minute  should  either  join  a tele- 
graph school  or  arrange  a buzzer  test 
outfit  by  which  the  necessary  instruction 
can  be  obtained.  There  can  be  no  doubt 
that  the  signalling  divisions  of  the  Army 
and  Navy  represent  the  most  interesting 
and  instructive  fields  for  the  patriotic 
young  man  desirous  of  serving  his 
country. 

Applicants  who  can  qualify  as  high- 
speed telegraphers  will  naturally  receive 
preference  in  appointments;  hence,  it 
behooves  every  member  of  the  Associa- 
tion who  desires  to  enter  this  field  of  the 
work  to  “brush  up”  in  the  telegraph  code 
at  once. 


A reader  writes : “The  suggestions 

vou  put  forth  in  a recent  issue  of  The 
Wireless  Age  advising  amateur  opera- 
tors to  pay  attention  to  their  sending  and 
to  endeavor  to  acquire  a more  uniform 
method  of  forming  the  code  characters 
have  been  noted.  The  points  are  so  well 
taken  that  I wish  to  add  my  views  on 
the  matter. 

“I  have  a criticism  to  offer.  You  have 
neglected  to  mention  and  segregate  the 
various  kinds  of  ‘Morse  mutilators’  which 
we  often  hear.  These  do  not  exist  in 
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the  ranks  of  the  amateurs  alone,  but  may 
be  found  elsewhere.  Take  for  example, 
the  musical  sender  with  the  ‘fife  and 
snare  drum  habit,'  the  man  who  is 
troubled  with  a sort  of  fistic  inertia ; his 
sending  sounds  as  if  he  were  attempting 
to  imitate  some  ragtime  skit.  He  seems 
to  forget  that  straightforward  sending 
is  not  to  be  done  to  jig  tunes.  Then 
there  is  another  type  who  forms  his  dots 
too  briefly,  but  prolongs  his  dashes  to 
such  an  extent  that  one  receiving  at  the 
other  end  believes  his  key  to  be  sticking. 
I cannot  understand  why  all  this  extra 
effort  is  put  in  the  dash.  Why  not  save 
the  power  bill  for  the  next  dash?  In 
other  words,  make  the  dashes  of  reason- 
able length  and  the  dots  of  sufficient 
length  so  that  they  can  be  heard. 

“There  is  still  another  type  of 
sender  coming  within  the  scope  of  these 
remarks.  This  fellow,  while  transmit- 
ting to  a far  distant  station,  prolongs  the 
code  characters  and  slows  down  his 
speed.  Evidently  he  believes  that  a 
slowly  made  radio  signal  will  carry  to 
a greater  distance  than  one  sent  at  the 
more  normal  speed  of  fifteen  words  a 
minute.  Often  we  obtain  the  impression 
that  such  a sender  is  waiting  for  each 
word  or  call  letter  to  reach  its  destina- 


tion before  sending  out  the  next  follow- 
ing. 

“Finally,  I might  mention  as  undesir- 
able the  fellow  who  hammers  the  atmo- 
sphere unnecessarily  about  200  times 
while  he  is  merely  adjusting  the  back 
stop  of  a telegraph  key,  never  stopping 
to  ascertain  whether  he  is  interfering 
with  a neighboring  station  or  not.  This 
type  of  sender  will  keep  on  'fuddling' 
with  the  key  until  he  accidentally  gets 
his  fingers  in  the  wrong  place,  where- 
upon the  superfluous  sending  stops. 

“The  remedy  in  each  and  every  case 
is  obvious : Promiscuous  sending  should 
be  abolished.  Experimenters  should 
make  the  characters  as  Professor  Morse 
intended,  clear  and  uniform  and  above 
all,  they  should  keep  quiet  when  they 
have  nothing  to  say.  They  should  not 
only  aim  to  acquire  speed,  but  should 
take  care  to  form  each  dot  and  dash  cor- 
rectly and  uniformly  without  unneces- 
sary pauses." 


One  of  the  best  methods  of  suppress- 
ing fatal  amateur  legislation  is  to  inform 
vour  congressman  of  instances  where 
amateur  stations  have  supplanted  exist- 
ing means  of  communication  and  per- 
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haps  have  been  the  means  of  saving 
human  life.  Tell  him  of  the  educational 
benefits  derived  in  experimenting  with 
the  wireless  apparatus  and  the  fact  that 
the  services  of  the  amateur  have  been  of 
inestimable  value  to  the  War  Depart- 
ment. Prove  to  him  that  the  statements 
sent  broadcast  concerning  interference 
on  the  part  of  amateurs  are,  in  the  ma- 
jority of  cases,  without  foundation,  and 
that  the  200-meter  wave  will  in  no  way 
interfere  with  the  working  of  a well- 
designed  modern  commercial  station. 
Show  him  the  possibilities  of  important 
inventions  being  made  by  experimenters 
whose  activities  are  not  curtailed  by 
commercial  demands  and  point  out  par- 
ticularly that  there  are  a few,  if  any  in- 
stances, where  an  amateur  station  has 
done  direct  harm  to  the  United  States 
Government  or  to  the  operation  of  its 
stations. 


TAKING  LICENSE  EXAMINA- 
TIONS 

(Continued  from  page  838) 
should  use  the  symbols  generally  em- 
ployed in  wireless  telegraph  diagrams 
and  should  try  to  draw  them  in  the 
simplest  way  possible,  making  sure  in  so 
far  as  possible,  to  keep  all  parts  of  the 
transmitting  or  receiving  apparatus  in  the 
place  where  they  actually  belong  in  rela- 
tion to  other  equipment. 

It  will  be  difficult  to  show  the  func- 
tions of  an  antenna  change-over  switch 
unless  the  operator  has  some  knowledge 
of  perspective  drawing.  If  he  is  unable 
to  make  such  a drawing,  he  should  make 
a plan  and  elevation  sketch,  explaining 
briefly  just  how  the  various  contacts 
function,  and  what  office  they  perform  in 
the  different  circuits.  Particular  care 
should  be  taken  not  to  have  an  open  cir- 
cuit in  any  part  of  the  wiring  diagram, 
and  above  all,  to  avoid  a haphazard 
method  of  drawing. 

When  giving  a circuit  diagram  of  the 
receiving  apparatus,  the  student  should 
remember  that  there  are  two  methods  in 
use  of  connecting  the  potentiometer  in 
the  local  circuit  of  the  carborundum 
crystal.  In  one  circuit  the  potentiometer 
and  head  telephones  are  connected  about 


the  crystal  and  in  another  circuit  about 
the  fixed  or  stopping  condenser.  In  the 
latter  method,  the  current  from  the  local 
battery  circuit  flows  through  the  secon- 
dary winding  of  the  tuning  coil. 

To  turn  to  another  phase  of  the  ex- 
amination— every  student  operator 
should  strive  to  acquire  skill  in  penman- 
ship. It  is  a surprising  fact  that  although 
many  students  have  the  ability  to  receive 
at  a speed  of  from  twenty  to  thirty  words 
a minute,  they  cannot  write  legibly  as 
fast  as  this.  The  result,  oftentimes,  is 
that  when  called  upon  to  write  at  a speed 
equal  to  that  of  the  reception  of  signals, 
their  handwriting  is  so  poor  as  to  be 
undecipherable. 

It  should  be  kept  in  mind  that  a knowl- 
edge of  the  International  Telegraph 
Regulations  and  the  United  States  Navy 
Regulations  is  important.  All  students 
of  wireless  are  expected  to  have  an  un- 
derstanding of  the  more  important  rules, 
and  particularly  of  the  use  of  the  “Q” 
signals  by  the  use  of  which  official  con- 
versation concerning  traffic  is  carried  on. 

Careful  attention  to  these  matters  will 
rot  only  save  the  examining  officials 
much  trouble  and  labor,  but  will  also 
tend  to  increase  the  efficiency  of  the  radio 
operator ; in  short,  it  will  offer  more  as- 
surance of  success  in  the  examination. 


The  Marconi  high-power  stations  at 
Glace  Bay,  Nova  Scotia  and  Clifden, 
Ireland,  have  maintained  for  several 
years  a twenty- four  hour  operating 
schedule  for  the  transmission  of  trans- 
Atlantic  traffic.  A unique  feature  of 
these  stations  is  the  use  of  15,000  volts 
direct  current  to  charge  the  high  voltage 
condenser,  the  source  of  current  being 
7,000  storage  cells  connected  in  series. 

In  place  of  the  usual  oil  plate  con- 
denser, air  condensers  are  employed 
which  consist  of  a number  of  metallic 
sheets  suspended  on  high  voltage  insula- 
tors, the  di-electric  being  air  at  atmos- 
pheric pressure. 

Both  of  these  stations  are  arranged  for 
duplex  working,  a transmitter  and  re- 
ceiver on  either  side  of  the  Atlantic 
being  separated  fifteen  and  thirty  miles. 
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INCREASING  THE  RANGE  OF 
SETS 

I have  read  with  interest  the  reports 
in  The  Wireless  Age  of  the  remark- 
able distances  “covered”  by  amateurs  of 
the  West  and  the  Middle  West.  It  is 
generally  believed'  by  experimenters 
that  small  spark  coils  will  not  work  well 
with  an  oscillation  transformer,  but  I 
believe  that  if  the  average  experimenter 
would  take  the  trouble  to  construct  one 
of  the  correct  proportions  and  dimen- 
sions, the  range  of  his  apparatus  would 
be  noticeably  increased. 

For  the  maximum  degree  of  efficiency 
it  is  quite  necessary  to  tune  the  set  by 
means  of  a hot  wire  ammeter  and  a 
wavemeter.  If  the  experimenter  does 
not  possess  the  funds  to  purchase  an 
aerial  ammeter,  he  may  make  use  of  an 
ordinary  110- volt,  4,  8 or  16  candle- 
power  lamp,  connected  in  series  with 
the  aerial,  with  a fair  degree  of  accur- 
acy. Satisfactory  constructional  dia- 
grams of  both  the  hot  wire  ammeter  and 
wavemeter,  have  appeared  in  previous 
issues  of  The  Wireles  Age  and  in  the 
book  “How  to  Conduct  a Radio  Club.” 

I tuned  my  transmitting  set  by  means 
of  a lamp  such  as  mentioned,  and,  of 
course,  did  not  thereby  obtain  the  max- 
imum efficiency  but  afterwards  the  set 
was  tuned  by  means  of  a wavemeter 
constructed  after  the  plan  described  in 
a previous  article  in  The  Wireless 
Age. 

As  a source  of  high  potential  I use 
one  of  the  Duck  Company’s  2-inch 
spark  coils  operated  by  a 6-volt  battery. 
With  this  transmitter,  in  time  of  peace, 
I can  pick  up  IABO,  South  Meriden, 
Conn.,  about  18  miles  distant  from  here, 
any  hour  of  the  day  provided  the  owner 
of  that  station  happens  to  be  listening  in. 
One  day  I was  particularly  surprised  to 
hear  that  my  signals  had  been  picked  up 
by  the  owners  of  IZZ,  an  amateur  sta- 
tion located  in  Farmington,  about  thirty 
miles  from  here,  but  the  signals  were 
so  weak  that  he  could  barely  read  me. 
This  work  was  accomplished  by  using  a 
coupling  between  the  primary  and  sec- 
ondary windings,  separated  by  about 
2 lA  inches. 

The  achievement  of  A.  Petrie  (sta- 
tion IEIvIP),  located  a couple  of  miles 


from  my  station  is  still  more  remark- 
able. He  employs  an  oscillation  trans- 
former, a Manhattan  1-inch  spark  coil, 
condenser,  stationary  gap  and  a 4- volt 
battery,  the  entire  set  being  tuned  in  the 
same  manner  as  mine  and  the  emitted 
wave  being  approximately  200  meters. 
With  this  small  set  his  signals  have  been 
repeatedly  copied  by  IABO,  at  a dis- 
tance of  about  twenty  miles.  This,  I be- 
lieve, to  be  remarkable  for  a 1-inch 
spark  coil  operated  from  a 4-volt  bat- 
tery. 

Florian  J.  Fox,  Connecticut . 


The  United  States  Radio  Regulations 
specify  that  the  logarithmic  decrement  oi 
the  antenna  oscillations  in  a spark  trans- 
mitter must  not  exceed  .2.  This  means 
that  there  must  be  at  least  twenty-four 
complete  oscillations  in  the  antenna  cir- 
cuit for  each  spark  discharge  at  the  gap. 
Modern  spark  dischargers,  when  properly 
adjusted,  often  give  an  antenna  decre- 
ment of  .03  per  complete  cycle  which 
means  that  150  complete  oscillations  take 
place  for  each  spark  discharge  at  the 
gap. 

A properly  adjusted  spark  gap  is  one 
which  gives  a clear  spark  discharge  and 
does  not  permit  the  retransference  of 
energy  from  the  antenna  circuits  to  the 
local  spark  gap  circuit,  once  the  antenna 
circuit  is  set  into  oscillation. 

The  decrement  of  a transmitter  is 
measured  by  an  instrument  known  as  the 
decremeter  which  is  simply  a wave-meter 
with  some  sort  of  indicating  instrument 
connected  in  series. 


Ship’s  aerials  in  commercial  radio 
service  have  either  4,  6 or  8 wires  con- 
nected in  parallel.  It  is  found  in  the 
average  case  that  four  wires  fulfil  the  re- 
quirements, but  when  the  space  for  erec- 
tion of  the  antenna  is  limited,  eight  wires 
are  frequently  employed  in  order  to  ob- 
tain the  maximum  possible  capacity. 


in  the  year  1873  James  Maxwell 
presented  a masterly  treatise  on  elec- 
tricity and  magnetism  and  predicted  the 
existence  of  electrical  waves. 

Marconi’s  first  British  patent  for  wire- 
less telegraphy  was  filed  June  2,  1906. 
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FIRST  PRIZE,  TEN  DOLLARS 
Reading  Radio  Signals  With  the  Cap- 
illary Electrometer 

I have  found  that  the  capillary  electro- 
meter originally  described  by  Professor 
Lippman  to  be  useful  for  reading  radio 
signals  by  sight. 

A description  of  the  instrument  fol- 
lows: Referring  to  Figure  1,  C is  an 
ordinary  soft  glass  tube,  say  one-fourth 
inch  bore,  and  bent  as  shown.  It  is 
filled  nearly  to  the  top  of  the  shorter  limb 
with  pure  mercury.  On  top  of  this  a 


small  amount  of  twenty  per  cent,  pure 
sulphuric  acid  is  poured  into  D.  Dip- 
ping into  the  acid  is  a small  piece  of 
capillary  tubing  drawn  out  to  a very  fine 
point  at  the  lower  end,  E,  and  which  is 
filled  with  clean  mercury.  It  is  neces- 
sary to  construct  several  of  these  points 
of  different  lengths  and  degrees  of  fine- 


ness to  find  by  trial  the  one  which  gives 
the  best  results  with  the  particular  in- 
strument in  use.  In  any  case  the  point 
must  be  fine  enough  to  prevent  the  mer- 


cury running  through  by  its  own  weight. 
The  finer  the  tube  is  drawn  out,  the 
higher  must  be  the  column  of  mercury 
in  the  capillary  tube.  The  inner  bore 
should  be  about  as  fine  as  a human  hair, 
but  not  too  fine,  otherwise  the  instru- 
ment will  operate  at  a disadvantage. 

X is  a rod  of  ebonite  or  hard  rubber 
which  may  be  attached  to  the  longer 
limb  by  a clip.  It  should  be  raised  and 
lowered  in  the  mercury  until  its  level  is 
properly  adjusted. 

To  adjust  the  instrument  for  use,  dip 
the  point,  E,  into  the  sulphuric  acid  at 
D,  and  force  the  mercury  out  by  blowing 
with  the  lips  through  the  capillary. 
(Don't  Swallow.)  When  the  mercury  is 
bubbling  through  the  point  in  minute 
drops,  stop  blowing.  It  will  then  be 
drawn  back  for  a short  distance  by  capil- 
lary attraction  and  the  sulphuric  acid  will 
follow  up  as  it  retracts. 
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Figure  3,  First  Prise  Article. 


Connections  brought  to  suitable  ter- 
minals are  made  to  the  mercury  at  A 
and  B with  short  pieces  of  platinum  wire. 

The  vital  point  in  connection  with  the 
operation  of  this  device  is  that  the  most 
minute  difference  in  potential  set  up  be- 
tween the  two  masses  of  mercury  will, 
by  affecting  the  surface  tension,  cause 
the  fine  point  at  the  junction  of  the 
liquids  at  E to  move  perceptively  up  or 
down.  The  direction  of  motion  will  de- 
pend upon  the  direction  of  the  flow  of 
the  current  through  the  junction.  So 
sensitive  is  the  instrument  that  a motion 
is  observed  with  the  aid  of  a low  power 
microscope  even  when  the  fingers  are 
laid  across  the  terminals. 

If  the  electrometer  be  connected  di- 
rectly between  the  aerial  and  the  earth, 
it  will  not  be  affected  by  wireless  sig- 
nals, but  it  is  interesting  to  observe  how 
it  indicates  varying  electrostatic  charges 
on  the  aerial  wire.  It  is  especally  active 
during  a thunderstorm  and  it  is  often 
possible  by  its  use  to  predict  within  a few 
seconds  when  a flash  of  lightning  will 
oscuf.  As  the  potential  rises  on  a 
charged  cloud,  perhaps  many  miles  away, 
an  opposite  charge  of  increasing  magni- 
tude is  indicated  on  the  aerial  and  the 
little  mercury  column  moves  in  sympathy 
a relatively  long  distance  up  and  down. 
Then  the  flash  occurs  and  the  column 
falls  back  again  with  a jerk. 

In  order  that  the  instrument  may  re- 
spond to  wireless  signals,  the  oscillating 
current  must  first  be  rectified ; therefore 


a crystal  detector  is  connected  in  series. 
The  complete  circuit  is  shown  in  Figure 
2,  where  E is  the  electrometer.  It  is 
worth  while  to  note  that  the  telephones 
can  be  left  in  circuit  with  the  electro- 
meter and  it  is  possible  to  read  signals 
from  the  station  in  the  ordinary  way  and 
at  the  same  time  to  observe  through  a 
microscope  or  on  a projected  screen 
(which  is  preferable)  the  little  column 
of  mercury  rising  and  falling  in  step  with 
the  audible  spark  signals. 

It  will  be  obvious  that,  after  the 
column  is  once  in  proper  adjustment  the 
recording  of  signals  is  merely  a matter 
of  substituting  an  ordinary  photo  record- 
ing drum  with  suitable  screening  ar- 
rangements. Such  an  instrument,  if 
made  carefully,  can  be  used  in  a variety 
of  ways.  For  instance,  by  fitting  a 
small  electromagnet  and  a pencil,  an  ex- 
cellent record  of  one’s  sending  practice 
can  be  obtained.  It  can  be  also  used  to 
record  earthquake  shocks  since  the  work- 
ing parts  of  a seismograph  are  fairly 
simple  to  make.  There  are  many  other 
uses  for  the  electrometer. 

The  general  arrangement  of  the  re- 
cording apparatus  is  shown  in  Figure  3. 
A is  a powerful  source  of  light  (40-watt 
lamp),  preferably  with  some  sort  of  re- 
flector; B a ground  glass  screen  to  dis- 
tribute and  diffuse  the  light ; C the  elec- 
trometer ; D a double  convex  lens ; E a 
plain  white  screen. 

These  parts  are  to  be  adjusted  until 
the  image  of  the  electrometer  tube  is 
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increased  to  four  times  its  actual  size. 
The  image  will  be  inverted.  The  con- 
nections at  the  electrometer  must  be 
reverse  if  necessary  so  that  the  image 
moves  downward  during  the  reception  of 
a radio  signal. 

If  the  image  be  magnified  about  four 
times  and  the  top  of  the  column  be 
marked  by  a dot  of  ink  on  the  screen, 

, when  all  is  quiet,  a downward  move- 
ment of  about  one-fourth  or  one-third 
of  an  inch  can  be  noticed  from  a dis- 
tant station,  while  nearby  commercial 
and  powerful  amateur  stations  cause  the 
column  to  move  one-half  inch  or  more. 
The  movement  during  the  reception  of 
very  rapid  signals  was  between  one  and 
three  millimeters.  This  is  ample  for 
controlling  a light  spot.  When  the  image 
is  sharply  focused,  the  screen  is  re- 
moved and  the  recording  drum  substi- 
tuted. 

Inasmuch  as  there  are  a great  variety 
of  simple  recording  drums  open  to  the 
experimenter,  that  matter  will  not  be 
discussed ; in  fact,  the  idea  of  substi- 
tuting a recording  drum  is  optional. 

Herman  Edward  Werner,  Ohio.  / 

SECOND  PRIZE,  FIVE  DOLLARS 

A Regenerative  Receiving  Set  of 
Compact  Design 

One  type  of  receiving  apparatus 
which,  above  all  else,  held  the  attention 
of  the  amateur  before  the  Government 
closed  the  amateur  stations,  is  the  re- 
generative tuner.  While  the  amateur  is 
for  the  time  being,  prevented  from  using 
wireless  apparatus,  there  is  nothing  to 
hinder  him  from  building  new  apparatus 
and  have  it  ready  for  use  when  the 
Government  restrictions  are  removed. 
With  this  thought  in  view,  I shall  de- 
scribe a regenerative  tuner  which  I have 
constructed  and  which  gave  excellent  re- 
sults on  the  200-meter  wave. 

The  cabinet  shown  in  Figure  1,  made 
of  either  maple  or  mahogany,  is  12 
inches  in  length  and  6T/2  inches  in  width. 

The  primary  winding  of  the  induc- 
tively coupled  tuning  transformer  is 
wound  with  eight  turns  of  No.  22  D.  C. 
C.  wire.  Taps  are  taken  off  every  turn 
for  the  first  ten  turns  and  are  brought 
out  to  a ten-point  switch  on  the  panel. 


A tap  is  then  taken  off  every  ten  turns 
until  eight  taps  are  made.  These,  of 
course,  are  connected  to  an  eight  point 
switch. 

The  secondary  has  the  same  number 
of  turns  as  the  primary,  but  the  winding 
is  divided  into  three  groups  and  three 


Drawings , Second  Prise  Article 


taps  are  brought  out  through  flexible 
cords  to  a three-point  switch. 

As  will  be  noted  from  Figure  1,  the 
secondary  is  moved  in  and  out  of  the 
primary  by  a knob  mounted  on  the  front 
of  the  case  by  means  of  two  brass  strips 
constructed  as  shown  to  the  right  hand 
of  the  drawing.  The  longer  of  the 
two  strips  is  3 inches  in  length  and 
the  other  2 1/2  inches  in  length.  The 
2x/2-inch  strip  is  fastened  solidly  to  a 
3-16-inch  brass  rod  which  extends 
through  the  bushing  shown  in  Figure  3 
to  the  front  of  the  panel  upon  which  a 
knob  and  pointer  are  fastened. 

The  panel  itself  is  of  hard  rubber  or  of 
bakelite.  The  scales  for  the  various 
elements  can  be  stamped  on  and  filled  in 
white,  which  gives  them  a very  neat 
appearance. 

The  resistance  for  controlling  the  fila- 
ment current  of  the  vacuum  valve  is  of 
the  porcelain  base  type  familiar  to  all 
amateurs.  It  is  mounted  directly  on  the 
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panel.  The  high  voltage  batteries  and 
control  switches  are  mounted  in  a separ- 
ate box  and  are  connected  to  the  binding 
posts  shown  in  Figure  1.  The  variable 
condenser  is  screwed  to  the  top  of  the 
cabinet  and  leads  are  brought  down 
through  to  the  panel. 

Referring  to  the  diagram  of  connec- 
tions (Figure  5)  : A loading  coil  can 

be  placed  in  series  with  the  primary 
although  it  is  not  absolutely  necessary. 
This  coil  can  be  made  by  winding  100 
turns  of  No.  22  D.  C.  C.  wire  around 
a tube  6 inches  in  diameter,  with  the 
taps  taken  off  every  ten  turns. 

B,  B,  in  the  diagram  are  small  stopping 
condensers  made  by  covering  both  sides 
of  a piece  of  mica,  2 inches  by  1 inch, 
with  tinfoil. 

John  B.  Coleman,  Pennsylvania. 

THIRD  PRIZE,  THREE  DOLLARS 
A Multi-Contact  Switch  for  Receiving 
Tuner  Circuits 

I have  designed  a multi-contact  jack 
switch  which  may  be  put  to  a variety  of 
uses  in  amateur  receiving  sets,  particu- 
larly in  changing  the  connections  of  a 
tuner  for  either  the  vacuum  valve  or  a 
crystaline  detector.  I find  that  a switch 
of  this  type  is  inexpensive  and  can  be 


constructed  by  anyone  who  possesses  a 
small  amount  of  skill  and  a large  amount 
of  patience. 

I would  advise  the  reader  to  follow 
my  instructions  thoroughly,  as  I have 
built  several  of  these  switches  and  have 
found,  after  trying  several  different  de- 
signs, the  construction  shown  to  work 
the  best. 

The  first  part  in  the  order  of  construc- 
tion is  the  L arm  or  standard  which  sup- 
ports the  spring  contact.  As  this  arm  is 
no  part  of  the  electrical  circuit,  it  can 
be  made  of  iron.  It  is  also  superior  to 
brass  because  it  is  more  rigid  and  in 
addition  it  can  be  heated  to  red  heat  and 


Figure  5,  (diagram  of  connections)  Second 
Prise  Article 
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bent  into  position.  If  a piece  of  brass, 
for  instance,  were  used,  it  would  have 
to  be  bent  cold  and  would  be  a much 
more  difficult  job.  In  addition,  it  will 
be  found  somewhat  easier  to  tap  the 
iron  for  the  necessary  machine  screws. 

After  this  part  is  constructed,  the 
piece,  A,  can  be  made.  It  is  constructed 
of  brass  and  fitted  with  a hard  rubber 
knob.  It  is  mounted  in  position  by 
means  of  a small  pin  or  shaft  so  that  it 
will  rotate  easily. 

After  this  is  completed,  the  hard  rub- 
ber top  can  be  made  and  a slot  cut  to 
take  piece  A so  that  the  handle  at  the 
top  can  move  freely  from  side  to  side. 

In  order  to  facilitate  the  easy  moving 


of  this  switch,  small  roller  bearings, 
made  of  fibre  three-sixths  of  an  inch  in 
diameter  and  one- fourth  inch  in  length 
are  fitted  on  the  lower  end.  These  are 
mounted  on  a small  stud  or  shaft  which 
is  then  riveted  over  to  prevent  the  rollers 
from  becoming  loose.  Some  may  prefer 
to  attach  these  rollers  solid,  but  it  should 
not  be  done,  if  possible,  as  the  switch 
will  work  more  easily  if  constructed  in 
the  way  that  I have  described. 

The  springs  should  now  be  made  and 
shaped  according  to  the  drawing. 
There  are  twelve  in  all.  These  are 
separated  by  pieces  of  fibre  which  can 
be  made  up  of  small  thicknesses  until 
the  right  position  is  obtained  for  each 
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contact.  In  the  building  of  these  strips, 
it  is  best  to  drill  one  at  a time  and  to 
use  the  holes  in  the  standard  for  a tem- 
plate. The  entire  switch  is  then  assem- 
bled and  the  spring  bent  in  proper  posi- 
tion as  shown.  To  insulate  these  springs 
from  the  rods,  the  latter  should  be 
wound  with  a couple  of  layers  of  Empire 
cloth. 


The  knob  shown  for  throwing  the 
brass  relay  from  right  to  left  can  either 
be  made  or  purchased.  It  should  be  at 
least  54'  in  diameter,  as  this  size 
brings  the  lever  to  a stop  at  the  proper 
distance.  I made  my  knobs  of  red  fibre, 
which  seem  to  present  a good  appearance 
in  contrast  with  the  hard  rubber  black 
top. 

This  switch  can  be  mounted  flush  on 
the  panel  of  a receiving  set  and  will  make 
a very  neat  appearance.  By  merely  shift- 
ing the  lever,  any  amount  of  connections 
or  disconnections  can  be  made  according 
to  the  inside  wiring.  The  details  of  con- 
struction of  the  switch  are  shown  in 
Figures  2 and  3.  The  connections  for 
this  switch  will  be  readily  understood 
by  the  experimenter. 

Omer  E.  Cote,  Rhode  Island. 


FOURTH  PRIZE,  SUBSCRIPTION 
TO  THE  WIRELESS  AGE 


A Dust-Proof  Detector  Which  Over- 
comes Difficulties 

To  a considerable  degree  the  accom- 
panying drawing  of  a dust-proof  detec- 
tor 1 have  used  is  self-explanatory.  No 
dimensions  are  given  as  it  can  be  con- 
structed according  to  the  materials  at 
hand  in  the  amateur  workshop. 

The  crystal  is  mounted  in  a glass  con- 
taining case  which  is  an  ordinary  oil  cup 
glass,  such  as  used  on  gasoline  engines. 
The  top  is  made  of  hard  rubber  grooved 
to  fit  the  glass.  The  brass  bushing,  J, 
should  fit  tightly  or  screw  into  the  top ; 
similarly  the  brass  tube,  G.  The  brass 
tube,  H,  should  fit  tightly  enough  to  pre- 
vent it  from  turning  in  the  bushing  when 
the  knob.  A,  is  turned.  A hard  rubber 
knob,  C,  is  fastened  to  the  top  of  the 
tube. 

A flat  brass  spring  is  soldered  to  the 
side  of  A and  bent  directly  over  the  end 


of  the  tube.  A spiral  of  No.  28  or  No. 
30  copper  wire  is  soldered  to  the  end  of 
the  spring  to  make  contact  with  mineral 
in  the  detector  cup.  The  cup  is  supported 
by  spring  L which  is  fastened  to  the  end 
of  rod  F.  This  rod  should  not  turn  too 


freely  in  the  tube,  C,  and  it  is  adjusted 
by  the  knob,  B.  The  hole  in  tube  H should 
be  small  enough  to  be  threaded  with  an 
8-32  tap  at  the  top  for  about  a quarter 
of  an  inch.  The  remainder  of  the  tube 
is  drilled  out  with  a No.  18  drill  to  clear 
an  8-32  screw.  The  spring,  D,  should 
be  of  such  length  as  to  permit  the  point 
at  the  end  to  reach  the  farthest  point  on 
the  crystal  when  the  cup  is  in  the  center. 
By  alternately  turning  knobs  A and  B 
all  points  of  the  crystal  can  be  reached 
and  an  extremely  fine  adjustment,  which 
is  hard  to  knock  out,  secured. 

The  detector  is  held  firmly  to  the  base 
by  two  one-eighth  inch  rods,  threaded  at 
each  end  and  placed  just  inside  of  the 
glass  tube.  Up  to  the  present  my  chief 
difficulty  with  the  crystal  detector  has 
been  not  only  a matter  of  the  accumula- 
tion of  dust  on  the  crystal ; the  poor 
method  of  adjustment  which  the  average 
holder  afforded  was  disheartenjpg.  With 
the  detector  herein  described,  these  diffi- 
culties have  been  wholly  overcome,  and 
besides  it  does  away  with  the  inverted 
crystal  heretofore  employed  to  prevent 
the  accumulation  of  foreign  matter. 

Roy  Hoffman,  Nebraska. 
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Drawings , practical  applications  of  the  electromagnet 


HOW  THE  ELECTROMAGNET 
CAN  BE  PUT  TO  PRAC- 
TICAL USE 

Before  describing  the  various  ways  by 
which  the  electromagnet  can  be  put  to 
practical  use  in  the  experimental  work- 
shop, I should  like  to  state  that  I have 
received  my  first  copy  of  The  Wireless 
Age  and  I am  delighted  with  it.  I like 
particularly  the  department  “From  and 
For  Those  Who  Help  Themselves”  and 
best  of  all  the  “Queries  Answered”  de- 
partment. 

I have  found  that  the  simple  electro- 
magnet is  one  of  the  most  important 
features  of  equipment  about  the  average 
amateur  station.  The  accompanying 
drawings  show  how  it  can  be  put  to  prac- 
tical use. 

Drawing  No.  1 is  a double  action  buz- 
zer which  is  so  simple  that  it  needs  no 
explanation.  Drawing  No.  2 shows  how 
an  electromagnet  can  be  adapted  for  use 
as  a tikker  and  thereby  make  audible  un- 
damped oscillations  at  any  receiving  sta- 
tion. If  the  spring  on  the  vibrator  is 
attached  firmly  to  the  soft  iron  armature, 


a very  high  rate  of  interruption  will  be' 
secured,  although  if  the  spring  is  rigid  a 
fairly  high  rate  will  be  obtained  with  the 
ordinary  construction.  The  circuit  to  be 
interrupted  is  of  course,  connected 
through  the  armature,  B,  and  the  oppo- 
site terminal  of  the  circuit  to  either  side 
of  the  stationary  contact,  K. 

Drawing  No.  3 shows  a slider  par- 
ticularly suitable  for  fine  wire  tuners  and 
giving  the  great  advantage  that  it  does 
not  wear  off  the  wire.  In  the  drawing  two 
ball  bearings  are  shown  at  A ; B is  a 
spiral  spring  and  D a copper  tube  built 
as  shown.  C is  the  slidder  rod  and  E is 
the  top  of  the  tuner. 

Drawing  No.  4 shows  a magnetic 
break  arrangement  which  has  to  be  set 
each  time  it  is  used.  It  is  useful  where 
only  one  surge  of  electricity  is  required 
to  manipulate  certain  apparatus.  When 
A is  drawn  towards  the  magnet,  the 
lever,  B,  is  released  which  spring  D pulls 
back  against  C,  thus  breaking  the  circuit. 
This  particular  arrangement  would  have 
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better  application  on  time  clocks  and  sim- 
ilar apparatus. 

When  the  D.  P.  D.  T.  switch  is  thrown 
over  only  one-half  of  the  coil  is  in  use, 
and  the  sliding  contact  can  be  pro- 
gressively run  over  its  turn,  but  if  the 
switch  is  thrown  to  the  opposite  position 
the  other  half  can  be  put  into  circuit  and 
the  tuning  can  be  varied  from  this  point 
on  to  the  maximum  value  of  inductance. 
This  arrangement  is  especially  adaptable 
to  loading  coils  for  the  reception  of  long 
wave-lengths. 

In  drawing  No.  6 is  shown  an  arrange- 
ment whereby  telephone  receivers  can  be 
converted  into  a high  frequency  buzzer. 
At  A are  shown  braces  driven  half  way 
into  the  top  of  the  receiver,  and  at  B a 
contact  screw  which  is  held  *in  place 
while  the  cavity  is  filled  with  plaster 
Paris  and  allowed  to  dry.  The  connec- 
tions are  made  as  shown.  The  buzzer  is 
adjusted  by  screwing  down  the  contact 
screw  until  contact  is  made  with  the 
platinum  point  mounted  on  the  telephone 
diaphragm.  I have  found  this  to  be  a 
very  efficient  high  frequency  buzzer  for 
testing  the  sensitiveness  of  wireless 
crystals. 

Erwin  E.  (.ray,  Nnv  York. 


AN  INEXPENSIVE  TELEPHONE 
RECEIVER 

The  telephone  receiver  of  the  type 
shown  in  the  accompanying  drawing  is 
satisfactory  for  short  amateur  telephone 
lines,  and  although  it  may  appear  difficult 
in  construction  the  exercise  of  a little 
time  and  patience  will  bring  the  desired 
results.  A receiver  of  this  type  can  be 
made  from  a piece  of  curtain  pole  3j4th 
inches  long  and  about  inches 

in  diameter.  A hole  jMsths  of  an 
inch  in  diameter  is  bored  along  the  axis 
throughout  the  entire  length.  This  is  to 
hold  the  permanent  magnet.  The  shell 
of  the  receiver  is  a cup-shaped  piece  of 
hard  wood,  2 1/2  inches  in  diameter  and  1 
inch  in  depth.  It  will  have  to  be  turned 
on  a lathe.  Its  exact  shape  and  dimension 
will  be  better  understood  by  examining 
the  drawing.  The  shell  is  attached  to 
one  end  of  the  curtain  pole  with  a good 
grade  of  glue. 

The  permanent  magnet  shown  is  a 
piece  of  hard  steel,  ^ths  of  an  inch  in 
diameter  and  4^ths  inches  in  length. 
The  steel  will  have  to  be  tempered  or 
hardened  before  it  will  make  a suitable 
magnet  and  this  can  best  be  done  by  a 
blacksmith  who  will  heat  the  rod  and 
plunge  it  into  the  water  when  at  the  right 
temperature. 
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One  end  of  the  steel  bar  is  fitted  with 
two  thick  fiber  washers  about  l/&th  of  an 
inch  in  diameter  and  spaced  %th  of  an 
inch  apart.  The  bobbin  so  formed  is 
wound  full  of  No.  36  B.  & S.  gauge 
single  silk-covered  magnet  wire.  The 
ends  are  passed  through  two  small  holes 
in  fiber  washers  and  then  connected  to  a 
pair  of  heavier  wires. 

The  wires  are  run  through  two  holes 
in  the  end  of  the  curtain  pole,  passing 
lengthwise  from  end  to  end,  parallel  to 
the  hole  bored  to  the  receiver  bar  magnet. 

The  bar  magnet  is  then  pushed  through 
the  hole  until  the  end  of  the  rod  on  which 
the  spool  is  fixed  extends  slightly  below 
the  level  of  the  edges  of  the  shell. 

The  two  wires  leading  the  magnet  are 
run  along  the  inside  of  the  bar  magnet 
and  terminate.  A suspension  hook  is 
attached  to  the  receiver  as  shown.  The 
diaphragm  can  be  bought  for  ten  cents. 
The  magnet  should  fit  into  the  hole  very 
tightly  so  that  it  will  not  change  its  posi- 
tion, in  fact,  it  should  be  fastened  in 
fhce  by  set  screws. 

Clyde  R.  Battin,  Ohio. 


A CARD  INDEX  OF  AMATEUR 
STATIONS 

Having  an  extra  card  index  in  my 
station  which  has  been  of  inestimable 
value,  it  occurred  to  me  that  a similar 
one  would  facilitate  the  work  of  all  ex- 
perimenters, particularly  those  owning 
the  more  important  amateur  stations. 
The  general  plan  I have  put  into  use  may 
be  of  interest  to  the  readers  of  The 
Wireless  Age. 

Important  or  well  known  amateur  sta- 
tions were  indexed,  of  course,  according 
to  station  call,  and  then  the  location  and 
distance  from  my  station  were  jotted 
down.  The  balance  of  the  card  was  used 
for  other  station  information,  such  as 
could  be  gleaned  from  the  magazines, 
and  from  acquaintance  with  the  owners. 
Thus  a sample  card  would  be  made  up 
as  follows: 

9 ZF,  Smith  & Doig. 

848  So.  Emerson  St.,  Denver,  Colo. 

Wave : 425800. 

Power:  1 k.  w.  Hytone. 

Description  of  set  in  May  W.  A. 


In  this  way  the  amateur  can  become 
more  familiar  with  the  apparatus  used 
by  other  experimenters,  and  he  will  have 
less  trouble  in  choosing  suitable  instru- 
ments for  his  own  set. 

This  same  idea  can  also  be  applied  to 
the  information  found  in  technical  maga- 
zines on  wireless  subjects.  I find  it  very 
helpful  to  jot  down  a note  of  every  bit 
of  valuable  data  I find  in  responsible 
publications,  and  then  card  index  it. 
Then,  at  a later  date,  I can  at  once  refer 
back  to  all  the  subject  matter  on  a par- 
ticular subject  that  I have  in  my  maga- 
zines, which  saves  a lot  of  time  and 
worry. 

Arno  A.  Kluge,  Nebraska . 


The  vacuum  valve  detector  can  be 
used  to  amplify  the  incoming  signals  of 
a radio  station  in  a number  of  ways. 

In  the  regenerative  system,  the  ampli- 
fication is  effected  by  coupling  the  local 
telephone  circuit  to  the  grid  circuit 
through  the  medium  of  a direct  or  in- 
ductive coupled  oscillation  transformer. 
Either  the  currents  of  audio  or  radio 
frequency  can  be  amplified  individually 
or  by  the  use  of  an  audio  and  radio 
frequency  transformer,  simultaneously. 

In  the  cascade  system  of  amplification, 
the  strength  of  the  incoming  signals  may 
be  progressively  increased  by  transfer- 
ring them  from  bulb  to  bulb,  and  as  in 
the  regenerative  system,  either  the  cur- 
rents of  audio  or  radio  frequency  can 
thus  be  strengthened. 

In  the  radio-frequency  cascade  ampli- 
fier, the  local  telephone  circuit  of  the 
first  valve  is  coupled  to  the  grid  circuit 
of  the  second  valve,  and  so  on  through- 
out the  series,  the  valves  being  coupled 
together  through  a conductively  or  induc- 
tively-coupled transformer.  As  many 
as  six  bulbs  have  thus  been  connected  in 
cascade,  but  three  bulbs  only  are  ordi- 
narily required.  ,The  radio- frequency 
amplifier  permits  a remarkable  degree  of 
selectivity  in  tuning  out  interfering  sta- 
tions. 
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Suggestions  and  Ideas  for  the 
Wireless  Inventor 

Timely  Discussion  on  Unsolved  Problems  of  the  Art 


T^ESPITE  the  scientific  research  that 
^ has  been  brought  to  bear  upon  the 
developing  and  perfecting  of  radio  tele- 
graph apparatus,  there  still  remain  cer- 
tain unsolved  problems  which  offer  to 
the  experimenter,  with  the  time  and  fa- 
cilities for  carrying  on  such  investigation, 
an  unusual  opportunity  for  original 
work.  In  fact,  it  may  be  said  that  the 
further  development  of  radio  telegraphy 
presents  a practically  unlimited  field. 

The  all-important  problem  in  commer- 
cial radio  telegraphy  is  that  of  the  total 
elimination  of  atmospheric  electricity  at 
the  receiving  station.  The  present 
methods  of  combating  this  interference 
consist  in  the  use  of  a high-pitch  spark 
note  at  the  transmitter,  the  employment 
of  abnormal  power  at  the  transmitter  to 
give  a strength  of  signals  that  can  be 
heard  above  the  roar  of  the  atmospheric 
discharges  and  the  use  of  special  means 
at  the  receiving  station. 

The  Marconi  balanced  valve  receiver 
has  helped  largely  to  eliminate  the 
crashing  charges  of  static  electricity  in 
the  telephone  receivers,  but  the  radio 
field  still  awaits  the  development  of  a 
device  that  will  wholly  eliminate  this 
disturbing  element.  Another  method  of 
eliminating  this  interference  is  found  in 
special  adjustments  of  the  three-element 
vacuum  valve.  If  advantage  is  taken  of 
the  volt-ampere  characteristic  of  this 
valve,  then  by  manipulation  on  a certain 
critical  point  on  the  characteristic  curve, 
the  effect  is  to  limit  the  production  of 
sound  in  the  local  head  telephone.  This 
reduces  the  interference  of  crashing 
static  discharges  to  a considerable  de- 
gree, particularly  when  the  “beat” 
method  of  reception  is  employed. 

A direct  advantage  of  a static  elimin- 
ator would  be  that  it  would  permit  com- 
munication over  extremely  long  distances 
with  small  amounts  of  power  at  the 
transmitter.  To  hasten  the  solution  of 
the  problem,  a new  principle  must  be 
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discovered  and,  working  under  its  guid- 
ance, an  earnest  student  must  construct 
some  device  which  will  permit  only  a 
uniform  alternating  current  to  pass 
through  it,  and  will  not  be  responsive  to 
an  irregularly  pulsating  aperiodic  or  al- 
ternating current.  If  this  obstructor 
were  placed  in  series  with  the  antenna 
system,  the  heavy  intermittent  discharges 
of  static  would  be  eliminated.  The  re- 
quirements of  the  transmitter  would  be 
met  by  using  a radio- frequency  alterna- 
tor or  a battery  of  vacuum  tube  oscil- 
lators. 

If  the  reader  doubts  the  possibility  of 
such  a device,  how  will  he  account  for 
the  marvellous  development  in  the  appli- 
cation of  the  pure  electron  discharge  for 
the  production  of  radio-frequency  cur- 
rents (the  conversion  of  D.  C.  into  A.  C.) 
for  magnifying  the  incoming  signals  at 
the  receiving  station  and  the  use  of  the 
electron  bulb  for  the  control  of  the  an- 
tenna current?  The  possibility  of  the 
employment  of  these  devices  for  such 
control  was  not  even  imagined  or  hinted 
at  a few  years  ago.  If  the  reader  will 
reflect  for  a moment  on  the  marvellous 
advances  made  in  the  past  several  years 
in  the  development  of  the  vacuum  valve, 
the  probable  evolution  of  an  apparatus 
such  as  we  mention  will  not  seem  so  ab- 
surd after  all. 

The  second  problem  which  should 
draw  the  attention  of  all  experimenters 
who  have  access  to  a fully  equipped 
laboratory,  is  producing  a vacuum  valve 
oscillator  which,  in  a single  bulb,  will 
convert  direct  current  at  a power  of 
2 K.  W.  into  alternating  current  at  a fre- 
quency of  500,000  cycles  a second,  i.  e., 
invent  a valve  that  will  be  useful  for 
transmission  of  electric  waves  at  the 
length  of  600  meters.  A transmitter  of 
this  type  would,  of  course,  require  a 
complete  change  in  present  day  ship  sta- 
tion receivers,  but  if  we  take  into  ac- 
count the  selectivity  obtainable  by  the 
use  of  undamped  waves,  the  desirability 
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of  this  source  of  radio- frequency  current 
will  become  apparent. 

A device  that  remains  to  be  perfected 
not  only  for  use  in  radio  telegraph  work, 
but  in  other  lines  of  electrical  application 
as  well,  is  the  magnetic  or  hammer  inter- 
rupter for  induction  coils.  Years  of 
thought  and  labor  accompanied  by  the 
expenditure  of  large  sums  of  money 
have  so  far  failed  to  produce  an  efficient, 
continuously-operative  interrupter  that 
would  handle,  say,  1 K.  W.  of  direct 
current. 

If  some  inventor  would  devise  a high- 
speed interrupter,  one  that  would  inter- 
rupt the  primary  circuit  of  an  induction 
coil,  let  us  say,  at  rates  varying  from 
500  to  700  times  a second  and  which 
would  convert  2 K.  W.  of  direct  current 
into  15,000  volts  alternating  current, 
we  would  not  only  have  a convenient 
means  of  attaining  high  voltage  current, 
but  also  would  be  envied  to  do  away% 
with  the  expensive  motor-generator  and* 
accessory  controlling  devices  which  must 
now  be  installed  on  every  vessel  for  use 
in  connection  with  the  wireless  appa- 
ratus. This  is  a problem  whi$h  ^an  be 
undertaken  by  a radio  amateur,  a me- 
chanic, or  an  electrician,  even  though  he 
does  not  possess  the  most  modern  work- 
ing equipment;  money  and  fame  await 
him  who  solves  this  vexed  question. 

Another  way  in  which  the  time  of  the 
experimenter  can  be  profitably  utilized  is 
in  trying  to  discover  some  new  basic 
principle  whereby  the  waves  of  wireless 
telegraphy  can  be  directed  and  confined 
to  a definite  zone.  This  is  already  pos- 
sible by  means  of  the  Marconi  directional 
flat  top  aerial  or  the  Bellini-Tosi  trian- 
gular aerial,  either  of  which  confines  the 
greater  part  of  the  radiated  energy  to 
a definite  direction ; but  what  is  wanted 
is  a system  that  will  confine  the  radia- 
tion to  a very  narrow  zone.  Such  a sys- 
tem would  prevent  interference  with 
other  stations,  even  though  several  close 
to  one  another  operated  on  the  same 
wave-length. 

The  improvement  of  wireless  receiv- 
ing detectors  offers  an  excellent  oppor- 
tunity for  closer  steps  to  electrical  and 
mechanical  perfection.  Take,  for  in- 
stance. the  magnetic  detector.  Although 
it  leaves  nothing  to  be  desired  from  the 


standpoint  of  stability,  it  lacks  sensitive- 
ness on  the  lower  range  of  wave-lengths. 
Assuming,  however,  that  it  had  been 
made  to  nearly  equal  the  vacuum  valve 
detector  in  sensibility,  the  advantages  of 
the  device  from  a commercial  standpoint 
would  be  so  obvious  as  to  require  no 
further  comment.  Engineers  generally 
assert  that  the  magnetic  detector  will 
probably  be  further  developed,  but  in  so 
far  as  we  are  aware,  no  particular  re- 
search along  this  line  has  been  under- 
taken. 

Another  invention  that  will  naturally 
follow  the  elimination  of  atmospheric  or 
static  electricity  at  the  receiver  will  be 
improving  the  calling  apparatus,  i.  e.,  the 
equipment  of  the  local  detector  circuit  at 
a receiving  station,  with  a positive  acting 
telegraph  key  relay  that  will  actuate  a 
bell  and  call  the  attention  of  the  operator. 
Such  a receiver  would  have  particular 
value  at  an  isolated  wireless  station  con- 
ducting a limited  service  and  on  ships  not 
having  a constant  watch.  It  would  also 
be  of  use  to  lighthouses  and  lightships,  in 
fact,  in  all  cases  where  messages  are 
transmitted  intermittently. 

Following  the  production  of  an  appar- 
atus of  this  kind  would  come  the  radio 
controlled  torpedo,  aeroplane,  aero-bomb, 
etc.  The  aero-bomb  would  have  partic- 
ular application  to  modem  warfare, 
because  it  could  be  directed  to  the 
enemy’s  line  and  so  controlled  as  to 
discharge  its  cargo  of  bombs  at  the  de- 
sired point.  In  fact,  there  are  so  many 
fields  open  for  the  use  of  radio  controlled 
mechanisms,  that  this  limited  space  will 
not  permit  their  enumeration  even  by 
name  alone. 

Finally,  it  should  be  remembered  that 
it  is  not  always  the  highly  trained  scien- 
tific engineer  who  brings  out  the  inven- 
tions most  important  and  most  beneficial 
to  mankind.  Numerous  instances  could 
be  cited  where  inventions  having  great 
merit  and  wide  commercial  application 
have  been  evolved  by  men  of  limited 
technical  knowledge.  Many  of  the  great 
inventions  have  been  built  upon  founda- 
tions already  constructed.  The  mere 
reading  of  the  description  of  a device  has 
frequently  suggested  an  improvement 
and  been  made  the  basis  of  a greater  in- 
vention. 
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Soper-Sensitive  Mkropfaoae  Only  $7.50 

This  Instrument  is  offered  at  an  ex- 
tremely low  price.  It  is  excellent  for 
building  your  own  radio  amplifier.  Can 
also  be  used  in  many  experiments  where 
a sensitive  microphone  is  required. 


Detectagraph  $15 

This  detecting  instrument  of  marvelous 
sensitivity  can  be  used  for  detecting  se- 
cret conversations.  Outfit  consists  of 
Sensitive  Transmitter,  25-ft.  Black  Cord, 
Receiver.  Headband.  Case  and  Battery. 


Send  for  One  To-day  and  Convince  Yourself 
MICRO PHO-DETECTOR  COMPANY,  26-28  Cortland!  St.,  Sow  York 

Makers  of  Supor-Sonoltivo  Microphone  Apparatus 


BIGLOW  QUALITY  STANDS  FOR 
£a«te(ui  "printing 
L.  H.  Biglow  ft  Company  62  BRn°ew  york*1 

WIRELESS 

BOOKS,  RAW  MATERIALS 

While  your  station  is  dismantled  you  can 
study  and  build  apparatus.  Buy  from  our 
stocks  which  we  still  maintain  complete. 

The  Electro-set  Co.  now  known  as 
THE  NEWMAN-STERN  CO.,  fc*  W/L1S.  CkwtoM.  0. 

CORNELL  i UNDERHILL 

NEW  YORK 

• 

Pipe,  Boiler  Tubes 
Fittings  and  Valves  ^ 

Pipe  Bending  and  Fabricating 

HAB1RSHAW 

"Proven  by  the  test  at  time" 

Insulated  Wire 

^^f§world-wide  use  in  every  branch  of 
<^jndustry  recommends  it  for  wireless  work 
‘wherever  insisted  conductors  are  used. 

14  B & 8 Duplex  — 10  BAS  Lead 
Covered.  Aerial — Underground — Submarine. 

For  particulars , write 

fHE  HABIRSHAW  ELECTRIC  CABLE  CO.,  he. 

10  E.  i3d  St  New  York 

Telephone  Bryant  S477 

Electrical  Industries  Mfg.  Co. 

328  West  41  at  St.  New  York 

DO  YOU  READ  THE 
WIRELESS  WORLD? 

In  it  you  will  find  articles  relating 
to  the  PRACTICE  of  Radioteleg- 
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Queries  Answered 

Answers  will  be  given  in  this  department  to  questions  of  subscribers,  covering  the  full 
range  of  wireless  subjects,  but  only  those  which  relate  to  the  technical  phases  of  the  art  and 
which  are  of  general  interest  to  readers  will  be  published  here.  The  subscriber's  name 
and  address  must  be  given  in  all  letters  and  only  one  side  of  the  paper  written  on;  where 
diagrams  are  necessary  they  must  be  on  a separate  sheet  and  drawn  with  India  ink.  Not 
more  than  five  questions  of  one  reader  can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 


R.  W.  K.,  Norfolk,  Va.,  inquires: 

Ques. — (1)  I note  that  when  using  a small 
copper  wire  as  the  opposing  contact  for  a 
galena  detector  that  the  sensitive  adjustment 
is  frequently  lost,  and  I have  wondered 
whether  this  loss  in  sensitiveness  could  be 
prevented  by  the  use  of  several  fine  copper 
wires  connected  in  parallel,  all  of  which  are 
placed  in  contact  at  different  points  on  the 
crystal. 

Ans. — (1)  We  are  inclined  to  believe  that 
the  single  contact  will  give  the  best  results. 

Ques. — (2)  I possess  a non-synchronous  ro- 
tary spark  gap  on  which  the  electrodes  are 
set  3-64ths  of  an  inch  apart.  Is  this  separa- 
tion too  great?  The  voltage  of  the  trans- 
former is  40,000  volts. 

Ans. — (2)  The  rotary  spark  gap  apparently 
gives  the  best  results  with  a minimum  dis- 
charge gap,  and  if  the  construction  of  your 
rotary  gap  would  permit  the  electrodes  to  be 
set  within  1 -100th  of  an  inch  without  injury, 
this  should  be  done 

* * * 

H.  W.,  Rockford,  Conn.: 

The  dimensions  of  the  regenerative  tuner 
shown  in  the  June  issue  of  The  Wireless  Age 
follow:  The  over-all  length  of  the  tuner, 

including  the  length  of  the  rod  upon  which  the 
coil  slides,  is  8$4  inches.  The  end  pieces  for 
supporting  the  rod  are  $4ths  of  an  inch  in 
width  and  3 inches  in  height.  The  wooden 
discs  have  an  outside  diameter  of  4 inches, 
the  diameter  of  the  groove  being  2l/2  inches. 
All  three  coils  are  in  variable  inductive  rela- 
tion. It  is  quite  important  in  this  circuit  that 
there  be  a variable  degree  of  coupling  at  the 
regenerative  coupler.  It  should  be  obvious 
that  in  any  inductively-coupled  system  the 
best  results  will  be  obtained  bv  having  the 
primary  and  secondary  in  variable  inductive 
relation.  This  point  requires  no  further 
discussion. 

Each  wooden  core  for  the  support  of  the 
windings  is  1 inch  in  length  and  each  groove 

is  x/sth  of  an  inch  in  width. 

* * * 

J.  A.,  San  Juan,  Porto  Rico. : 

If  you  will  place  the  loading  coil  of  your 
receiving  set  at  a right  angle  to  the  primary 
and  secondary  windings  of  the  receiving  tuner, 
inductive  effects  between  the  two  circuits  will 
be  reduced  to  a minimum. 

It  is  not  essential  to  wind  either  the  primary 


or  secondary  coils  of  a receiving  tuner  with  a 
single  layer.  Multi-layered  windings  give 
very  good  results,  principally  because  they 
give  a maximum  amount  of  inductance  with 
a minimum  amount  of  resistance.  If  the  coils 
of  the  receiving  tuner  are  narrow,  the  multi- 
layered windings  can  be  separated  by  a thin 
sheet  of  paper,  but  if  the  coils  are  rather  long, 
say  3 inches  or  4 inches,  it  may  be  of  advan- 
tage to  separate  the  various  windings  by  an 
air  space  cf  at  least  one-fourth  of  an  inch. 

In  the  navy  type  of  tuner  using  multi- 
point switches  for  variation  of  inductance,  the 
wires  leading  to  the  studs  on  the  switch  are 
rigidly  soldered  in  place.  It  is  not  difficult 
to  take  these  taps  from  the  winding;  a hole 
is  cut  in  the  tube  right  at  the  point  where  the 
tap  is  to  be  taken,  and  the  wire  is  doubled 
back  upon  itself  and  drawn  through  this  hole 
until  it  reaches  the  stud  on  the  switch.  The 
connection  is  then  soldered  to  the  stud  and 
the  winding  continued  on.  If  the  taps  are 
taken  in  this  manner,  it  will  barely  be  noticed 
from  the  outside  of  the  coil. 

You  need  not  fear  loss  in  efficiency  by  the 
use  of  multi-layered  coils,  as  they  have  proven 
satisfactory  both  for  the  reception  of  long 
and  short  waves. 

* * * 

G.  S.  V.,  Hurst,  111.: 

In  order  to  satisfy  yourself  on  the  subject 
of  radio  range,  you  are  directed  to  read  the 
discussions  in  some  of  the  more  important 
textbooks  on  wireless  telegraphy,- for  example, 
“Wireless  Telegraphy,”  by  J.  Erskine  Murray, 
or  “Wireless  Telegraphy  and  Telephony,”  by 
W.  H.  Ecclcs.  The  “Textbook  on  Wireless 
Telegraphy,”  by  Rupert  Stanley,  discusses  the 
subject  more  or  less  in  detail.  Various 
theories  have  been  put  forth  to  account  for 
the  increased  range  of  transmission  during  the 
night  hours,  but  they  are  more  or  less 
speculative. 

You  are  referred  specifically  to  pages  161, 
162,  163,  164  and  165  of  “Wireless  Telegraphy 
and  Telephony,”  by  W.  H.  Eccles,  a copy  of 
which  will  probably  be  found  on  the  book 
shelves  of  your  local  library. 

If  through  a friend  you  can  obtain  a copy 
of  the  December,  1916,  issue  of  the  “Monthly 
Service  Bulletin”  of  the  National  Amateur 
Wireless  Association,  you  will  find  a com- 
plete circuit  of  the  regencratiye  receiver 
applicable  to  the  reception  of  waves  at  200 
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/JGk  LS  j ? FOR  learning  the  telegraph  codes 

Ii  vjjEy  \ ft  1 1 A The  Practice  Set  comprises  a regru- 

lar  telegraph  key,  without  circuit  breaker,  a special 
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//  Lbt  No.  Price 
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344.  Practice  Set  only,  no  Battery  or  Cord  . . . 2.55 
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MANHATTAN  ELECTRICAL  SUPPLY  CO.,  Inc. 

17  P«ii  PUcc.  NEW  YORK  1 14  S.  5th  Aw..  CHICAGO  1 106  Pine  St.  ST.  LOUIS  604  Mam  Si..  SAN  FRANCISCO 


" THERE'S  MONEY  IN  IT" 

^ LEARN  TELEGRAPHY!^ 

1 >5 1 ^LESSzi“5~r“! 

TEACH  YOURSELF 

in  half  usual  time,  at  trifling  coat  with  the  wonderful  Automatic  Transmitter  THE 
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meters.  The  dimensions  of  a loose  coupler 
for  this  range  of  wave-lengths  is  given  in  the 
last  chapter  of  the  second  edition  of  the  book, 
“How  to  Conduct  a Radio  Club.”  The  prim- 
ary  winding  of  a 200-meter  coupler  may  be 
'Wound  on  a tube  3$4  inches  in  diameter  by  2 
mches  in  length,  wound  with  eighty  turns  of 
No.  28  S.  C.  wire.  The  secondary  winding 
may  be  2$4  inches  in  diameter  by  VA  inches 
in  length,  wound  with  sixty  turns  of  No.  30 
S.  C.  wire.  The  regenerative  coupler  may 
have  the  dimensions  of  the  variometer  shown 
in  the  book,  “How  to  Conduct  a Radio  Club,” 
and  the  inside  winding  of  the  variometer  may, 
for  example,  be  connected  in  series  with  the 
secondary  winding  of  the  receiving  tuner  and 
the  outside  winding  in  series  with  the  local 
telephone  circuit.  This  makes  it  an  oscilla- 
tion transformer. 

* * * 

F.  G.  H.,  Providence,  R.  I. : 

You,  of  course,  understand  that  during  the 
period  of  the  war,  the  use  of  transmitting  or 
receiving  apparatus  is  prohibited. 

We  have  no  distinct  data  on  the  life  of  the 
various  vacuum  valve  filaments  mentioned, 
but  believe  them  to  have  about  equal  degrees 
of  sensibility. 

While  an  oak  panel  will  do  for  mounting 
the  elements  of  a receiving  set  if  the  panel 
is  dry,  bakelite  or  hard  rubber  is  far  superior, 
particularly  if  the  apparatus  is  to  be  used  in 
a damp  climate. 

You  will  not  require  a loading  coil  40  inches 
in  length  to  increase  the  wave  length  of  your 
set  to  10,000  meters.  A coil  24  inches  in 
length,  wound  with  No.  26  S.  S.  C.  wire, 
would  fulfill  your  requirements.  The  sec- 
ondary loading  coil  could  be  30  inches  in 
length,  wound  with  No.  30  S.  S.  C.  wire. 

The  book.  “How  to  Conduct  a Radio  Club,” 
describes  fully  the  construction  of  a . long 
distance  receiving  set. 

* * * 

W.  O.,  Covington,  La. : 

You  will  find  a complete  answer  to  your  query 
relative  to  the  derivation  of  the  formula, 
A=59.6  V L C,  in  the  Appendix  of  “Prac- 
tical Wireless  Telegraphy,”  copies  of  which 
are  now  on  sale. 

* * * 

H.  W.,  Seattle,  Wash. : 

You  are  quite  correct  in  your  statement 
regarding  the  direction  finder,  namely,  that 
it  gives  the  line  of  direction  and  does  not  in- 
dicate, for  instance,  whether  the  signals 
emanate  from  the  north  or  from  the  south. 
In  the  majority  of  cases,  however,  there  can 
be  no  doubt  on  this  point,  as  it  is  generally 
known  in  the  case  of  the  ship,  for  instance, 
which  side  of  a vessel  a given  shore  station 
lies.  Take,  for  instance,  the  following 
example:  If  the  direction  finder  was  in- 

stalled on  the  Jersey  coast  and  radio  signals 
were  heard  at  the  wave-length  of  600  meters, 
and  the  direction  finder  indicated  that  the 
signals  emanated  from  a point  due  east  or 
west,  and  the  line  of  direction  over  a period 
of  one  hour  indicated  an  increasing  angle 


from  due  cast  or  west,  the  probabilities,  99 
out  of  100,  are  that  the  signals  are  radiated 
by  a vessel  at  sea  because  the  location  of  land 
stations  in  the  United  States  is  fully  known. 
Beyond  this  a hostile  station  would  be  rec- 
ognized by  some  peculiarity  either  in  the  op- 
erator’s method  of  sending  or  in  the  tone  of  a 
spark.  Operators  in  a given  vicinity  would 
easily  detect  a foreign  sender. 

If  your  direction  finder  will  perform  the 
functions  you  mention,  it  is  a very  valuable 
invention  and  one  that  would  have  universal 
application  because  it  would  remove  the  only 
ambiguity  which  the  direction  finder  possesses. 

The  apparently  mysteriously  designed  re- 
ceiving set  you  mention  is  nothing  more  than 
a regenerative  vacuum  valve  set  wherein  the 
local  detector  circuit  is  coupled  back  to  the 
grid  circuit.  The  local  circuit  can  either  be 
directly  connected  through  the  turns  of  the 
secondary  winding  or  inductively-coupled. 

The  latter  is  probably  the  arrangement  used 
in  the  apparatus  you  mention. 

If  one  knows  the  capacity  of  the  condenser 
and  the  effective  inductance  of  the  coil,  and, 
furthermore,  a scale  of  calibrations  is  fur- 
nished for  the  condenser  over  its  entire  range, 
the  wave-meter  can  be  calibrated  by  the  fol- 
lowing formula : 

A = 59.6  x k'  LC~ 

Where  L — the  inductance  of  the  coil  in  centi- 
meter?. 

C = the  capacity  of  the  variable  con- 
denser in  microfarads. 

The  ordinary  variable  condenser  will  not 
give  a progressive  increase  of  wave-length  in 
accordance  with  the  condenser  scale ; con- 
sequently, you  will  have  to  make  from 
eighteen  to  twenty-four  calculations  for  a 
complete  calibration. 

* * * 

G.  H.  K.,  Baltimore,  Md.,  inquires : 

Ques. — (1)  Will  you  please  explain  what 
is  meant  by  “corona”  loss?  I have  often 
noticed  this  expression  in  electrical  publica- 
tions, particularly  in  reference  to  high  volt- 
ages. 

Ans. — (1)  The  term  “corona”  is  applied  to 
the  glow  which  appears  between  two  parallel 
conductors  when  subjected  to  a high  voltage. 
When  the  voltage  produces  a visible  dis- 
charge it  is  termed  the  visual  voltage,  but  if 
the  E.  M.  F.  be  gradually  increased  and  the 
conductors  are  well  separated,  a glow  takes 
place  around  it  which  is  termed  “corona.”  If 
the  voltage  still  is  increased,  a brush  dis- 
charge takes  place  and  finally  a spark  dis- 
charge. 

The  energy  dissipated  by  corona  loss  is 
often  quite  considerable.  Such  losses  have 
been  investigated  experimentally  by  a number 
of  noted  scientists. 

* * * 

C.  L.  K..  Chicago,  111. : 

We  do  not  know  the  exact  constituents  of 
electrose  except  that  it  is  a pulped  vegetable 
fiber. 

Hardfiber  is  cotton  paper  pulped  in  zinc 
chloride. 
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A DEPENDABLE  storage  battery  is  essential  to  successful  Wire- 
less Service. 
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Amateurs  on  short  aerials.  Price  with 
double  bulb  $14.00,  without  bulb  $9.00. 
Send  2c  stamp  for  Bulletin  No.  106. 

RADIO  APPARATUS  COMPANY,  Inc. 
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THE  LUZERNE  RUBBER  CO. 

Manufacturer!  of  Fine  QiaKty 

HARD  RUBBER  GOODS 

STANDARD  AND  SPECIAL 
Main  Office  and  Factory; 

TRENTON  NEW  JERSEY 

A.  J.  Cox  & Company 

WESTERN  REPRESENTATIVES 
28  South  Jefferson  Street  CHICAGO,  ILL. 


New  Undamped  Wave  Coupler  No.  749 
Special  Introductory  Price  $18.00 

32  In.  lour.  10  In.  high  and  9 In.  wide  over  all. 
On  average  sized  Aerial,  tunes  to  15.000  meters. 
Used  with  the  new  CHAMBERS  CIRCUIT,  will 
bring  In  signals  from  all  local  and  long-distance 
Undamped  Arc  Stations  without  the  nse  of  Load- 
ing Coils,  or  Oscillating  Coils;  as  they  are  some- 
times called.  Lose  no  time  placing  your  order, 
or  you  will  miss  a great  offer. 

CHAMBERS’  CIRCUIT  is  entirely  new.  and 
think  of  it!  No  extra  Colls  to  pay  for,  and  price 
of  Coupler  only  $18.00. 

Write  for  descriptive  matter. 

F.  B.  CHAMBERS  & CO. 

2046  Arch  St.  Phlla.,  P». 
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severe  always  specify  VALEAU  after  using  them 
once.  They  are  made  of  the  best  steel. 

We  have  a large  stock  of  all  shapes  and  sizes 
ready  for  prompt  shipment. 

If  you  want  a better  file  than  you  are  now  using — 
try  the 

VALEAU 

T.  P.  WALLS  T.  & S.  CO. 

75  Walker  St.  New  York  City 
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The  diameter  of  0000  B.  & S.  wire  is  .46  of 
an  inch;  No.  20  B & S.  wire,  .031  of  an  inch, 
and  No.  36  B.  & S.  wire,  .005  of  an  inch. 

* * * 

A.  P.  D.,  Portland,  Ore.,  inquires: 

Ques. — (1)  What  is  the  maximum  value  of 
capacity  permissible  for  use  across  the  sec- 
ondary winding  of  a receiving  tuner  coupled 
in  connection  with  a carborundum  crystal 
rectifier  ? 

Ans. — (1)  We  would  arbitrarily  place  the 
upper  limit  .0005  microfarad  for  the  maximum 
strength  of  signals,  although  larger  values  are 
frequently  employed. 

Ques. — (2)  Where  can  I obtain  a complete 
wiring  diagram  of  the  Marconi  107-A  tuner? 

Ans. — (2)  A complete  and  detailed  descrip- 
tion of  this  tuner  appears  in  the  textbook, 
“Practical  Wireless  Telegraphy/'  It  is  a 
modified  valve  tuner,  one  which  was  formerly 
employed  in  connection  with  the  Fleming 
oscillation  valve,  but  has  now  been  re- 
arranged for  use  with  the  crystal  rectifier. 

* * * 

A.  R.  K.,  Pensacola,  Fla.,  inquires: 

Ques. — (1)  What  is  meant  by  note  tuning? 
I frequently  see  the  term  employed  in  wireless 
literature. 

Ans. — (1)  Note  tuning  at  the  receiver  is 
the  adjustment  of  the  telephone  circuit  for 
maximum  response  to  a given  spark  fre- 
quency. It  consists  of  tuning  the  local  tele- 
phone circuit  to  the  spark  frequency  of  the 
transmitter.  Various  types  of  spark-fre- 
quency tuning  circuits  have  been  devised. 
The  majority  of  them  have  an  iron  core  in- 
ductance and  a condenser  in  the  telephone 
circuit  which  give  this  circuit  a low  natural 
frequency  suitable  to  the  spark  of  the  trans- 
mitter. 

Ques. — (2)  What  is  the  resistance  of  1,000 
feet  of  No.  36  wire  in  the  Standard  wire 
gauge? 

Ans. — (2)  176.5  ohms. 

Ques. — (3^  What  is  the  resistance  of  1,000 
feet  of  No.  36  wire  in  the  B.  &.  S.  gauge? 

Ans. — (3)  About  420  ohms. 

* * * 

A.  B.  R.,  Atlantic  City,  N.  J.,  inquires : 

. Ques. — (1)  Please  advise  how  the  neutral 
position  for  the  motor  brushes  is  found  on 
the  motor  generator  sets  of  the  Marconi 
Company. 

Ans. — (1)  The  neutral  position  is  found  by 
experiment,  or  there  may  be  marks  on  the 
rocker  arm  and  on  the  frame  showing  the 
exact  neutral  position.  In  some  types  of 
motors  the  position  of  the  brushes  is  fixed, 
but  in  other  types  their  position  can  be 
altered  by  swinging  a rocker  arm  upon  which 
the  brush  holders  are'mounted. 

In  the  event  that  the  machine  is  not  marked 
for  the  neutral  position  of  the  brushes,  it  may 
be  experimentally  found  as  follows:  Place 

the  handle  of  the  starting  box  on  the  first 
rnnt net  and  watch  the  brushes  for  sparking. 
If  excessive  ^narking  takes  place  immediately, 
chift  the  brushes  until  a minimum  sparking  is 
obtained.  Then  gradually  pull  the  handle 


across  the  contact  studs  of  the  starter,  slightly 
varying  the  position  of  the  brushes  until  no 
sparking  is  obtained. 

Ques. — (2)  In  several  wiring  diagrams  of 
wireless  apparatus  which  I have  observed,  I 
note  the  use  of  a telephone  transformer  in 
the  local  circuit  of  a receiving  set  which 
apparently  has  a step  down  ratio  of  turns. 
Why  is  such  an  instrument  employed? 

Ans. — (2)  The  telephone  transformer  is  not 
employed  where  a pair  of  high  resistance  tele- 
phones are  available.  When  the  resistance  of 
the  receiving  detector  is  much  greater  than 
that  of  the  head  telephone,  high  resistance 
windings  are  desirable,  but  if  only  a 150  to 
500  ohm  receiver  is  available,  better  signals 
will  be  received  by  a step  down  transformer. 

The  Baldwin  telephone  is  completely  de- 
scribed in  the  book,  “Practical  Wireless 

Telegraphy." 

* * * 

T.  R.  B.,  Toledo,  Ohio: 

The  land  stations  of  the  United  States  are 
now  under  the  supervision  and  control  of  the 
United  States  Navy,  and  to  secure  an  appoint- 
ment at  one  of  these  stations,  you  would  be 
required  to  enlist  for  four  years.  Further 
particulars  can  be  obtained  from  any  naval 
recruiting  office  in  the  United  States. 

The  Marconi  Company  requires  the  ser- 

vices of  many  ship  operators  to  take  care  of 
the  rapid  extensions  of  its  service,  and  you 
would  have  no  difficulty  in  securing  employ- 
ment in  the  Eastern  Division  if  you  possess  a 
first  grade  Government  license  certificate. 

The  article  entitled,  “Designing  your  own 
Transformer"  ’ appeared  on  page  193  of  the 
December,  1915,  issue  of  The  Wireless  Age. 
This  is  an  excellent  article  and  one  which 
you  would  do  well  to  study  in  detail. 

We  have  r.ot  been  advised  that  the  Pupin 
static  device  has  been  perfected.  In  fact,  we 
have  no  detailed  information  except  that 
obtainable  through  the  columns  of  the  news- 
papers. 

* * * 


E.  M.  R.,  Detroit,  Mich. : 

The  emergtncy  apparatus  on  a trans- Atlantic 
vessel  comprises  either  a 10-inch  induction 
coil  operated  by  a thirty-volt  storage  battery 
or  a sixty-cell  battery  of  sufficient  capacity 
to  run  the  motor  generator  direct. 

* * * 

A.  B.  L.,  St.  Louis,  Mo. : 

In  a paper  presented  by  Dr.  Alfred  N.  Gold- 
smith before  the  Institute  of  Radio  Engineers, 
the  subject  of  frequency  changers  is  com- 
pletely discussed,  and  you  are  referred  to  it 
for  further  information.  In  fact,  the  subject 
is  so  comprehensive  that  we  cannot  give  snace 
to  a complete  discussion  of  the  principles 
upon  which  these  devices  operate. 

The  paper  on  the  “Magnetic  Amplifier  for 
Radio  Telephony”  was  preserted  before  the 
Institute  of  Radio  Engineers,  February'  2, 
1016.  It  was  reprinted  in  The  Wireless  Age 
in  May  1016 
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D.  V.  A.,  Philadelphia,  Pa.: 

The  bulletin  you  desire  is  entitled  “Some 
Contact  Rectifiers  for  Electric  Current,” 
issued  by  the  Bureau  of  Standards.  Ask  for 
No.  94,  Volume  5,  issued  in  1908. 

Zincite  and  chalcopyrite  in  combination  have 
been  found  to  give  good  rectification;  also 
zincite  and  bornite  will  work  very  well  in 
combination  as  a radio  receiver. 

* * * 

D.  L.  A.,  New  Orleans,  La.: 

The  Exide  storage  cells  in  the  Marconi 
Service  are  rated  from  sixty  to  224  ampere 
hours,  and  those  of  larger  capacity  are  em- 
ployed for  lighting  auxiliary  lamps  just  as 
well  as  operating  the  motor  generator. 

It  is  customary  to  give  the  Exide  cell  an 
overcharge  once  per  month.  The  pointer  of 
the  ampere  hour  meter  is  placed  at  point 
50  followed  by  placing  the  cells  on  charge 
until  the  pointer  of  the  ampere  hour 
meter  returns  to  zero.  These  switchboards 
are  fitted  with  an  underload  circuit  breaker 
which  is  automatically  tripped  when  the 
pointer  of  the  ampere  hour  meter  returns  to 
zero.  Operating  instructions  for  the  care  of 
these  cells  generally  appear  in  the  radio 
cabin.  These  cells  are  the  property  of  the 
steamship  company  and  not  the  Marconi  Com- 
pany. The  radio  operator  is  supposed  to 
have  sufficient  knowledge  of  the  charging 
panel  so  that  he  can  take  proper  care  of  it. 
He  should  understand  its  manipulation  either 
during  charge  or  discharge. 

* * * 

A.  B.  G.,  Boston,  Mass. : 

Just  how  close  the  coupling  of  the  oscilla- 
tion transmitter  can  be,  in  order  that  the 
transmitter  may  radiate  a pure  wave,  depends 
upon  the  action  of  the  spark  gap.  If  the  gap 
is  free  from  arcing,  a rather  close  coupling 
can  be  employed,  but  if  there  is  evidence  of 
arcing,  there  will  be  a retransference  of 
energy  from  the  antenna  circuit,  and  two 
waves  will  result.  Whether  or  not  two  waves 
exist  in  the  antenna  system  can  be  determined 
by  means  of  a wave-meter  placed  in  induc- 
tive relation  to  the  earth  lead 
* * * 

D.  R.  B.,  Franklin,  Pa. : 

Faraday’s  discovery  of  electromagnetic  in- 
duction was  made  in  1831.  Quoting  his  own 
description,  he  said,  “203  feet  of  copper  wire 
in  one  length  were  coiled  around  a large 
'block  of  wood:  another  203  feet  of  similar 
wire  were  introposed  as  a spiral  between  the 
turns  of  the  first  coil,  and  metallic  contact 
everywhere  prevented  by  twine.  One  of  these 
helices  was  connected  with  a galvanometer, 
and  the  other  with  a battery  of  100  pairs  of 
plates  four  inches  square  with  double  copper 
and  well  charged.  When  contact  was  made, 
there  was  a sudden  and  very  slight  effect  at 
the  galvanometer,  and  there  was  also  a similar 
slight  effect  when  the  contact  with  the  bat- 
tery was  broken.” 

Pierce’s  conclusions  from  the  experiments 
be  made  with  crystal  rectifiers  are  fully  set 
forth  on  pages  199  and  200  of  the  “Principles 
of  W ireless  Telegraphy,”  written  by  himself. 


Inasmuch  as  this  is  rather  lengthy,  we  shall 
have  to  refer  you  to  his  textbook. 

* * * 

J.  R.  F.,  Howe,  Ind. : 

Contrary  to  your  statement,  the  book,  "How 
to  Conduct  a Radio  Club,”  contains  a com- 
plete circuit  diagram  for  connecting  one,  two 
or  three  vacuum  valves  in  cascade.  The  con- 
nections for  the  double  vacuum  valve  ampli- 
fier given  in  that  publication  can  be  duplicated 
for  a third  vacuum  valve. 

In  the  book  entitled  “Practical  Wireless 
Telegraphy,”  now  on  the  press,  complete  cir- 
cuits of  all  types  of  vacuum  valve  receivers 
are  published,  including  those  which  amplify 
radio-frequencies  as  well  as  audio-fre- 
quencies. 

* * * 

A.  D.  S.,  Chicago,  111.,  inquires : 

Ques. — (1)  What  is  the  International  keep 
out  signal? 

Ans. — (1)  QRT,  “stop  sending,”  is  general- 
ly used. 

The  signal,  QRS,  means  “stand  by,  I will 
call  you  when  required  or  needed.” 

* * ♦ 

O.  A.  P.,  Wallowa,  Ore.,  inquires: 

Ques. — (1)  Can  you  advise  me  of 
method  for  polishing  hard  rubber  for 
wireless  receivers? 

Ans. — (1)  Tripoline  wax  rubbed  on  a buff- 
ing wheel  will  give  a very  neat  polish. 

Hard  rubber  can  be  brought  to  fine  polish 
by  first  rubbing  it  with  fine  emery  paper  fol- 
lowed by  another  rubbing  with  fresh  char- 
coal and  oil. 

* * ♦ 

C.  E.  M.,  Madison,  Wis. : 

It  is  doubtful  whether  the  1/6  K.W.  trans- 
mitting set  which  you  mention  will  permit 
transmission  over  distances  of  thirty  to  fifty 
miles  unless  the  receiving  station  is  equipped 
with  a supersensitive  receiving  set  such  as 
a double  vacuum  valve  amplifier.  Ordinarily 
we  would  not  expect  a set  of  this  power  to 
transmit  more  than  five  or  six  miles,  although 
under  favorable  conditions,  increased  range 
might  be  obtained. 

* * ♦ 

R.  B.,  Seattle,  Wash.: 

We  have  no  information  regarding  the 
efficiency  of  the  K.  & C.  wireless  transmitting 
set. 

The  fading  of  signals  which  you  mention 
is  in  some  instances  due  to  leakage  at  the 
transmitting  apparatus,  but  in  the  majority 
of  cases  it  is  caused  by  conditions  external 
to  a transmitting  or  receiving  station.  It  is 
generally  believed  that  long  distance  trans- 
mission at  night  time  on  short  wave-lengths 
is  largely  due  to  reflection  and  refraction  of 
the  advancing  wave  between  the  earth  and 
the  upper  conducting  shell  above  the  earth's 
atmosphere,  and  since  this  conducting  shell 
(from  which  the  waves  are  reflected)  varies 
in  position  from  hour  to  hour,  the  signals 
vary  in  accordance  at  the  receiving  station. 
The  actual  cause  of  this  phenomena  has  not 
yet  been  accounted  for. 
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MARCONI’S  MESSAGE  TO  THE  AMATEURS 


W» 

ITH  an  entirely  new  light  on  the  usage  of  wireless  in  the  war,  Mr. 
Marconi’s  utterances  in  this  issue  carry  a tremendous  inspiration  to  all 
wireless  men.  Their  sphere  of  usefulness  is  not  only  made  distinct,  but  tre- 
mendously important.  And  that  there  is  room  for  all — nay,  that  all  are  needed 
— is  made  plain  to  the  hundred  thousand  or  more  experimenters  of  this  country. 
To  illustrate  the  opportunities  in  the  service,  one  need  only  refer  to  House  Bill 
No.  5326,  which  provides  for  75,000  officers  and  men  for  the  air  service.  It  is 
noted  also  that  the  recommendation  of  General  Squier,  Chief  Signal  Officer, 
U.  S.  A.,  and  Vice-President.  National  Amateur  Wireless  Association,  calls 
for  22,625  airplanes  the  first  year ! General  Squier,  upon  whose  shoulders  rests 
the  burden  of  supplying  an  air  service  for  our  soldiers,  is  a wireless  man  of 
note  and  close  to  the  experimental  field.  No  better  man  could  have  been  chosen, 
from  the  amateur’s  point  of  view.  Therefore,  as  it  is  his  problem  to  fill  up  the 
Signal  Corps  ranks  with  competent  and  skilled  men — a large  proportion  of 
whom  are  to  be  radio  operators — so  it  is  the  duty  of  amateurs  of  ability  to  sup- 
port him  by  coming  forward  for  enlistment,  irrespective  of  draft  exemption  and 
other  considerations.  The  Wireless  Age  and  the  National  Amateur  Wireless 
Association  will  assist  the  experimental  field  in  every  way  possible.  More  than 
ever,  it  rests  with  patriotic  amateurs  to  prepare  themselves  for  war  service. 

Marconi’s  message  to  the  field  clearly  defines  the  duty  of  spotting  artillery 
fire  which  devolves  on  the  operator-aviator.  How  preparation  for  this  recon- 
naissance work  is  being  pursued  in  the  United  States  is  interesting.  At  the 
present  writing  there  are  some  1,200  student  fliers  hard  at  work  in  various 
educational  institutions.  They  are  studying  to  avoid  many  of  the  most  serious 
mistakes  made  by  foreign  fliers  in  the  early  stages  of  the  war. 

One  of  the  forms  of  laxity  was  in  the  adoption  of  a “popular”  radio  code 
instead  of  adhering  rigidly  to  the  technique  of  carefully  devised  symbols.  A 
favorite  signal,  it  is  reported,  for  the  concentration  of  artillery  fire  was  F LH, 
literally  an  abbreviation  of  “Fire  like  hell.”  The  home-made  code  of  which  this 
symbol  is  typical,  was  soon  found  to  be  more  picturesque  than  practical  and  a 
code  properly  designed  for  effectiveness  in  attack  and  defense  was  quickly 
created  to  insure  against  error. 

Fire  control  by  wireless  from  aircraft  is  now  considered  an  exact  science. 
It  is  a matter  of  official  record  that  in  the  battle  of  Messines  Ridge  so  accurate 
was  the  information  sent  from  an  English  air  squadron  that  seventy-two  German 
batteries  were  put  out  of  action  in  the  hours  between  dawn  and  six  in  the  morn- 
ing, when  the  attack  began.  It  was  due  to  this  effectiveness  in  fire  control  that 
the  English  infantry  stormed  the  slope  and  captured  the  key  position  with 
comparatively  slight  losses. 
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The  young  men  of  America  who  are  being  trained  to  transmit  the  radio  mes- 
sages while  flying  are  now  studying  observation  principles  in  an  interesting 
manner.  A birdseye  view  of  a section  of  a typical  battleground  is  represented 
in  a picture  spread  on  the  ground,  covering  an  area  of  about  sixteen  square 
feet  and  drawn  from  aviation  photographs.  The  roads,  rivers  and  houses, 
trenches  and  redoubts,  appear  as  they  would  from  a height  of  7,000  feet  above 
ground,  at  which  altitude  modern  warfare  aerial  observation  is  secured.  The 
student  views  this  “landscape”  from  the  top  of  a ladder,  radio  key  in  hand.  The 
instructor  manipulates  a switch  board  and  flashes  numerous  little  electric  lights 
distributed  over  the  surface.  Whereupon  the  embryo  operator-aviator  takes 
note  of  these  imaginary  explosions  and  ticks  off  appropriate  fire  control  mes- 
sages to  supposed  artillery. 


WIRELESS  IN  TROPICAL  EXPLORATION 


ACCUSTOMED  as  the  readers  of  The  Wireless  Age  are  to  the  strange 
experiences  of  wireless  men,  that  of  the  radio  operator  who  accompanied 
the  scientific  expedition  of  Dr.  Alexander  Hamilton  Rice  and  his  wife  into  the 
wilds  of  Rio  Negro,  South  America,  will  command  their  deepest  interest.  Not 
content  with  making  their  way  2,100  miles  up  the  Amazon  River,  a distance 
penetrated  by  few  explorers,  members  of  the  party  proceeded  up  the  Rio  Nego 
River  to  Santa  Isabel  and  San  Gabriel  and  would  have  pushed  on  still  farther 
but  for  a freak  of  the  inky  stream  the  waters  of  which  dropped  steadily.  This 
freak  was  directly  contrary  to  the  laws  of  nature  for  it  took  place  during  the 
month  of  February  when,  according  to  past  observations,  the  river  should 
have  risen. 


Although  the  journey  of  the  adventurers  through  the  jungle  was  marked 
by  unusual  incidents,  the  objects  of  the  exploration  were  carried  out.  These 
included  the  testing  of  the  practicability  of  wireless  telegraphy  in  the  wilds; 
study  of  the  causes  of  certain  tropical  diseases;  the  fixing  of  certain  latitudes 
and  longitudes;  the  mapping  of  a large  part  of  the  Northwest  Amazon  basin, 
and  the  study  of  the  constantly  fluctuating  channels  of  the  Amazon  and  Rio 
Negro. 

A noteworthy  feature  of  the  trip  was  the  accomplishment  of  wireless  com- 
munication with  the  outside  world  while  the  explorers  were  in  remote  parts  of 
the  jungle.  Other  adventurers  had  taken  a day's  journey  into  the  wilds  and 
found  themselves  entirely  out  of  touch  with  civilization.  But  the  members  of 
Dr.  Rice's  party  kept  in  communication  with  persons  thousands  of  miles  distant 
from  the  heart  of  the  jungle. 

Members  of  the  Rice  party  steamed  away  from  New  York  on  November 
15th,  1916,  on  the  yacht  Alberta,  which  was  chartered  by  Dr.  Rice  from  Frederick 
G.  Bourne.  A launch  which  was  employed  to  explore  the  Rio  Negro  had  been 
previously  sent  by  steamship  to  Brazil.  In  addition  to  Dr.  and  Mrs.  Rice,  the 
party  included  Dr.  W.  C.  Councilman  of  the  Harvard  Medical  School;  Dr. 
R.  A.  Lambert  of  the  Columbia  Medical  School;  W.  H.  Boyle,  wireless  op- 
erator; Dr.  Ernest  Howe,  at  one  time  attached  to  the  United  States  Geological 
Survey ; E.  F.  Church  of  the  Coast  and  Geodetic  Survey,  and  J.  C.  Couzon. 

Accounts  of  the  trip  say  that  the  Alberta  steamed  up  the  Amazon  to  Iquitos, 
a thousand  miles  farther  than  the  point  reached  by  Commodore  Benedict  on  a 
previous  exploring  trip.  Commander  Todd  is  credited  with  having  taken  the 
gunboat  Wilmington  to  Iquitos  on  one  occasion  and  the  British  gunboat  Pelorous 
also  made  the  same  journey. 


The  value  of  wireless  was 


demonstrated  at  an  early  stage  of  the  journey. 
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While  the  yacht  was  off  Iquitos  the  radio  operator  picked  up  without  difficulty 
signals  sent  from  Arlington.  They  were  sharp  and  clear,  it  is  related,  and 
doubtless  afforded  no  small  degree  of  comfort  to  the  little  band  in  the  far  away 
tropics. 

Returning  to  Manaos  in  December,  the  explorers  prepared  for  the  topo- 
graphical, hydrographical  and  geological  work  they  had  planned  to  accomplish 
in  the  Rio  Negro.  They  also  planned  further  testing  of  the  portable  wireless 
apparatus  which  was  made  especially  for  the  journey. 

The  Rio  Negro  is  quite  true  to  its  name,  a black- water  stream,  and  is  un- 
usually free  from  logs,  drift  wood  and  debris.  In  parts,  however,  there  are 
rapids  and  cataracts  which  make  navigation  extremely  dangerous.  The  ex- 
plorers reached  Santa  Isabel,  where  they  remained  a week,  and  then  proceeded 
on  to  Camamaos  and  later  to  San  Gabriel.  However,  the  falling  of  the  waters 
in  the  Rio  Negro  made  a change  of  plans  necessary  and  the  party  started  down 
stream,  intending  to  reach  the  mouth  of  the  Paduiri  River  and  ascend  it.  But 
the  low  water  again  interfered  and  it  was  impossible  to  enter  the  mouth  of  the 
Paduiri.  A large  sand  bank  had  formed  at  the  mouth  of  the  river  and  here 
the  adventurers  camped  and  took  observations  for  longitude  and  latitude. 

Then  Dr.  Rice  and  his  companions  descended  the  river  along  the  north 
bank  in  an  attempt  to  obtain  an  accurate  map  of  this  side  of  the  river.  After 
many  mishaps  they  arrived  late  in  March  at  Manaos. 

At  many  points,  wireless  was  successful  in  picking  up  the  Arlington  signals 
and  Dr.  Rice  was  struck  by  the  fact  that,  save  in  one  instance,  all  of  the  success 
in  receiving  was  while  the  members  of  the  party  were  on  the  south  bank  of  the 
river.  He  was  enthusiastic  regarding  the  employment  of  radio,  he  declared  on 
his  return  to  the  United  States,  and  believes  that  the  experiments  made  will 
be  of  great  value  to  explorers  in  the  future. 

In  this  glimpse  of  the  use  of  wireless  and  the  wireless  man  in  tropical  ex- 
ploration is  found  one  of  the  impressive  contrasts  which  from  time  to  time 
meet  the  attention  of  those  who  follow  the  events  connected  with  the  art.  It 
is  interesting  to  note  that  while  the  nations  of  the  world  are  devising  means 
to  further  increase  the  effectiveness  of  wireless  in  warfare,  its  importance  in 
other  fields  has  not  been  lost  sight  of. 


THE  WAR  ACTIVITIES  OF  WIRELESS  MEN 

ONE  of  the  results  of  the  world-war  thus  far  has  been  to  show  the  active 
part  which  wireless  and  wireless  men  have  taken  in  the  struggle.  Hardly 
a week  passes  in  which  is  not  chronicled  some  deed  of  heroism  on  the  part  of  a 
radio  man,  some  achievement  in  which  wireless  did  not  largely  figure.  An 
instance  in  point  was  the  attack  by.  three  Austrian  cruisers  on  a line  of  British 
drifters  employed  in  guarding  anti-submarine  nets  in  the  Straits  of  Otranto. 

On  the  Leonidas,  one  of  the  drifters,  was  a wireless  operator  who  did  not 
fail  to  live  up  to  the  standard  of  duty  and  courage  set  by  his  brothers  among 
the  Allies.  The  Leonidas  was  considerably  damaged  by  the  Austrian  cruisers, 
but  her  radio  man  stuck  to  his  post  despite  the  efforts  of  the  enemy  to  destroy 
the  wireless  apparatus.  At  the  conclusion  of  the  engagement  he  was  found  dead 
in  his  chair,  having  collapsed  over  the  log  in  which  he  was  writing  at  the  mo- 
ment of  his  death. 

And  even  when  the  wireless  man  is  not  an  active  figure  in  world-stirring 
events  he  is  a witness  of  them.  An  operator  on  a British  vessel  which  recently 
arrived  at  an  American  port  from  Portugal,  had  an  experience  typical  of  those 
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met  with  by  men  of  the  radio  cabins.  Standing  in  the  rigging  of  his  ship  for 
nearly  four  hours,  he  saw  the  shelling  of  a defenceless  town  by  a submarine,  the 
rout  of  the  U-boat  by  an  American  collier  and  eventually  the  submerging  of 
the  undersea  craft. 

The  engagement  took  place  in  the  harbor  of  St.  Michaels,  the  Azores,  early 
in  the  morning  of  July  4th.  The  submarine,  which  had  two  long-range  guns, 
fired  the  first  shot  at  the  town  at  half-past  three  o'clock.  This  awakened  the 
operator  and  others  on  his  ship  and  even  as  they  sought  places  of  vantage  to 
view  the  engagement  a second  shell  exploded.  Then  followed  a third  explosion 
and  the  crew  of  the  American  collier,  lying  alongside,  manned  their  guns  and 
began  firing. 

From  his  place  in  the  rigging  the  wireless  man  noted  that  the  members 
of  the  collier's  crew  were  free  from  excitement  and  worked  their  guns  with 
remarkable  speed.  He  saw  the  shells  hurtling  through  the  air  and  bursting,  like 
sky  rockets.  He  saw,  as  the  dawn  approached,  the  submarine  retire  out  of 
range,  driven  to  cover  by  the  collier's  fire.  Then,  when  there  was  a lull  in  the 
shelling,  the  U-boat  stole  back  to  her  former  position,  fired  several  shots  and 
retired  again.  It  was  like  a game  of  hide  and  seek. 

This  witness  of  the  making  of  history  had  photographed  on  his  mind  an 
indelible  picture,  it  is  not  every  day  that  one  has  an  opportunity  to  see  a sea  fight 
at  close  range,  the  privilege  of  being  among  the  audience  while  an  act  of  an  inter- 
national drama  is  staged.  The  seeker  after  adventure  could  not  ask  more. 

NEW  EMPLOYMENTS  FOR  THE  ART 

PEDESTRIANS  in  Broadway,  in  the  heart  of  the  New  York  theater  district, 
have  had  their  attention  attracted  for  several  weeks  by  a wireless  station 
which  flashed  forth  appeals  for  enlistment  in  the  United  States  Signal  Corps. 
“If  you  are  a good  enough  wireless  man  to  read  this*”  ran  the  message,  “why 
don't  you  enlist  in  the  Signal  Corps  and  help  to  can  the  Kaiser?" 

The  strength  of  this  appeal  is  attested  by  the  fact  that  in  one  day  fifteen 
men  heeded  this  summons  and  joined  the  Signal  Corps.  Thus  was(  established 
another  use  to  which  wireless  may  be  put.  As  the  war  progresses  doubtless 
other  new  means  of  employment  for  the  art  will  be  found. 

ELUDING  SUBMARINES 

IN  the  account  of  the  chase  of  three  speedy  trans-Atlantic  liners  by  submarines 
is  found  an  illustration  of  how  wireless  enables  vessels  to  elude  the  German 
undersea  craft. 

The  liners  were  steaming  abreast  off  the  Irish  coast,  with  a freighter  in 
their  wake,  when  the  latter  wirelessed  a warning.  The  message  said  that  she 
was  being  attacked  by  U-boats,  one  shot  having  already  passed  her  bow.  Those 
on  the  liners  prepared  to  put  on  lifebelts,  lifeboats  were  made  ready  for  launch- 
ing and  orders  were  given  for  full  steam  ahead.  The  largest  of  the  liners  soon 
outdistanced  the  other  two,  but  they  learned  by  wireless  afterward  that  the  latter 
had  eluded  the  submarines. 

All  of  which  leads  to  the  conclusion  that  the  Allies  have  reason  to  con- 
gratulate themselves  on  the  fact  that  the  far-reaching  wireless  is  at  hand  as  an 
effective  means  of  protection  against  the  enemy. 
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ANNUAL  STATEMENT  OF  MARCONI’S  WIRELESS  TELEGRAPH 
^ COMPANY 

THE  annual  statement  of  the  Marconi’s  Wireless  Telegraph  Company,  Lim- 
ited, of  London,  shows  that  the  net  profit  for  1916  amounted  to  £318,000. 
It  was  announced  that  at  a general  meeting  of  the  Company  to  be  held  August 
9th,  the  directors  will  recommend  a final  dividend  of  ten  per  cent,  on  the  ordi- 
nary shares  and  five  per  cent,  on  the  preference  shares.  This  makes  a payment 
for  the  year  of  fifteen  per  cent,  on  the  ordinary  shares  and  twelve  per  cent,  on  the 
preference  shares. 

The  directors  also  recommend  that  the  sum  of  £32,000  be  placed  in  the 
general  reserve  and  £380,000  carried  forward  in  the  profit  and  loss  account. 

The  statement,  which  does  not  include  the  claim  of  the  English  Company 
against  the  British  Government,  is  considered  highly  satisfactory  under  exist- 
ing conditions. 


THE  REPORT  OF  THE  MARCONI  INTERNATIONAL  MARINE 
COMMUNICATION  COMPANY 

AT  the  seventeenth  ordinary  general  meeting  of  the  Marconi  International 
Marine  Communication  Company,  Limited,  held  in  London  on  July  4th, 
Godfrey  C.  Isaacs,  the  managing  director,  referring  to  the  balance  sheet,  said 
that  in  the  appropriation  account,  to  the  credit  of  profit  and  loss  account,  would 
be  found  the  sum  of  £123,744,  being  the  profit  for  the  year  plus  the  amount 
carried  forward  from  last  account  after  deduction  of  excess  profits  duty.  The 
Company  has  already  paid  an  interim  dividend  of  five  per  cent.,  which  amounted 
to  £16,622  and  it  is  now  proposing  to  pay  a final  dividend  of  ten  per  cent.,  which 
will  absorb  a sum  of  £34,996.  After  placing  £3,500  to  reserve  for  payment  of 
debentures,  as  is  the  yearly  custom,  and  crediting  the  general  reserve  with 
£17,346,  a sum  of  £51,279  is  carried  forward,  which,  of  course,  is  subject  to 
excess  profits  duty.  The  general  reserve  account  has  been  increased  from 
£17,639,  at  which  it  stood  last  year,  to  £47,653  10s.,  and  to  this  figure  was  added 
£17,346  10s.,  bringing  the  reserve  account  up  to  £65,000. 

The  subsidies  alone  on  June  30th,  had  increased  to  £431,713  per  annum. 
Regarding  this  statement  Mr.  Isaacs  remarked  that  “ . . . you  will  appreciate 
the  necessity  of  our  summoning  an  extraordinary  general  meeting  to  ask  you 
to  approve  of  the  Company’s  capital  being  increased  by  the  creation  of  250,000 
new  shares.” 

Before  concluding  his  remarks,  Mr.  Isaacs  related  several  examples  of  the 
bravery  of  Marconi  operators.  “Notwithstanding  the  great  increase  of  risk 
and  danger  in  the  services  which  they  perform,”  he  said,  “in  no  single  instance 
has  any  one  of  them  murmured,  and  in  no  case  has  any  one  failed  in  the  critical 
moment  to  do  a full  and  heroic  duty.” 


FINED  FOR  BREAKING  INTO  STATION 


Ellman  B.  Myers,  who  was  indicted  by  the  grand  jury  of  Monmouth  County, 
New  Jersey,  for  breaking  into  the  station  of  the  Marconi  Wireless  Telegraph 
Company  of  America  at  Belmar  and  pleaded  non  vult,  has  been  fined  $500  and 
costs,  amounting  to  about  $40,  and  placed  on  probation  for  one  year.  The  de- 
tails of  the  case  were  printed  in  the  June,  1917,  issue  of  The  Wireless  Age. 
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A Visit  From  King  Neptune  in 

Mid-Pacific 


What  Happened 
When  the  Mythical 
Ruler  of  the  Sea 
and  His  Retinue 
Came  Aboard  the 
Ecudor 


Duckings  in  a Swim- 
ming  Tank  and 
Unwelcome  Atten- 
tions From  the 
Royal  Barber — How 
the  Monarch  Was 
Received 


By  DAVID  MANN  TAYLOR 


Marconi  Operator 


IN  the  days  before  steam,  when  sailing  ships  were  prowling  about  the  farthest 
corners  of  the  Seven  Seas,  there  was  romance  galore,  as  we  have  been  assured 
by  Captain  Marryat,  W.  Clark  Russell  and  other  authors  of  their  school.  Richard 
Henry  Dana  and  a few  of  his  ultra-practical  type,  among  whom  are  to  be  found 
several  old-time  whaling  skippers  of  New  England,  stripped  some  of  the  romance 
from  the  voyages  of  wind-dependent  ships  by  telling  the  truth  about  them. 
Nevertheless,  we  whose  boyhood  ambitions  were  fired  by  the  stirring  narratives 
of  the  first-mentioned  writers,  prefer  to  remember  their  romantic  descriptions 
of  life  on  the  sea  rather  than  the  hardships  and  privations  that  fell  to  the  lot  of 
their  heroes  and  heroines. 

Sea-going  nowadays  is  a business,  for  with  the  advent  of  steam  the  mariner 
is  no  longer  compelled  to  rely  entirely  upon  the  vagaries  of  the  ocean  winds.  In 
fact,  voyages  are  now  planned  so  minutely  that  the  date  and  even  the  hour  of 
the  ship’s  arrival  at  her  destination  can  be  accurately  determined  before  the  ves- 
sel leaves  port. 

Fifty  years  of  steam  navigation  have  greatly  altered  sea  travel  and  the  old 
types  of  deep-water  sailors  and  ships  are  rarely  seen.  There  are  some  incidental 
features  of  ocean  life,  however,  that  have  survived:  Here  and  there,  on  over- 

seas journeys  to  the  antipodes  and  from  America  to  Japan,  many  events  crop  out 
that  make  the  voyager  hark  back  to  the  days  of  the  old  square-riggers  and  their 
clouds  of  billowing  canvas. 

King  Neptune’s  visit  to  a ship  in  the  days  of  old  was  a noteworthy  occur- 
ence. The  treatment  of  the  victims  was  far  from  dignified, . but  a grotesque 
dignity  marked  the  event  notwithstanding. 
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King  Neptune  and  his  court  taking  leave  ivith  all  the  grotesque  dignity  which  marks  his 

equatorial  visit 


This  article  has  principally  to  do  with  the  visit  which  King  Neptune  made 
to  the  steamship  Ecudor  on  May  19th,  1917,  at  half-past  three  o'clock  in  the 
afternoon.  The  vessel  was  crossing  the  180th  Meridian — the  International  dale 
line  in  mid-Pacific — when  the  King  and  his  consort,  Queen  Prosperine,  with 
their  retinues,  boarded  the  ship,  coming  ceremoniously  over  the  bows.  Upon 
reaching  the  promenade  deck,  the  King  and  Queen  proceeded  aft,  meeting  our 
commander,  Captain  R.  Lobez,  amidships,  where  greetings  were  exchanged.  Es- 
corted by  the  captain,  the  royal  couple  made  their  way  to  the  throne  room  which 
had  been  erected  upon  one  end  of  the  large  swimming  tank  on  the  after-deck. 
An  address  from  the  King  to  the  passengers  concerning  his  visit  followed.  It 
was  interspersed  with  quaint  nautical  sayings  by  the  Queen — in  reality  a sea-dog 
of  the  old  school — one  Captain  C.  E.  Stewart. 

At  the  conclusion  of  the  address  the  culprits  (those  who  had  never  crossed 
the  line  before)  were  arraigned  before  the  King.  With  impressive  manner  the 
Court  Herald  announced  that  his  royal  master  had  learned  that  these  malefac- 
tors had  invaded  Neptune's  domains  without  permission.  Now,  he  declared,  they 
stood  before  his  majesty  to  receive  just  punishment  and  later  to  be  accepted  as 
his  loyal  subjects. 

The  trial  was  brief,  each  culprit  being  found  guilty  with  remarkable  dis- 
patch. He  was  then  placed  in  charge  of  the  Royal  Doctor  who,  having  taken  his 
pulse,  temperature  and  heart  action,  pronounced  him  prepared  to  go  through  the 
initiation.  The  Royal  Barber  was  then  called  upon  to  take  part  in  the  ceremony. 
With  a large  paste  brush  in  hand  and  a bucket  of  lather  by  his  side,  he  thoroughly 
daubed  the  face  of  the  victim,  not  neglecting  to  cover  up  his  eyes,  fill  his  ears 
and,  if  possible,  his  mouth.  A large  wooden  razor  was  used  for  shaving  and 
then  the  object  of  these  attentions  was  thrown  into  the  tank  to  be  ducked. 

There  were  seven  culprits,  five  men  and  two  women,  but  the  King  gallantly 
pardoned  the  latter.  The  remainder  of  the  prospective  victims,  with  the  ex- 
ception of  one,  pleaded  guilty  and  accepted  their  sentences  philosophically.  The 
obdurate  culprit  demanded  a sea  lawyer.  Considerable  palavering  followed,  all  of 
which  was  to  no  purpose — he  was  tipped  backward  into  the  tank. 
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This  marked  the  conclusion  of  the  ceremonies.  The  King  was  satisfied  that 
in  the  future  his  laws  would  be  respected  and  the  new  •subjects  were  convinced 
that  an  entrance  to  Neptune’s  domains  was  not  an  event  to  be  considered  lightly. 
So,  after  the  amateur  photographers  had  been  given  an  opportunity  to  snapshot 
the  royal  party,  the  visitors  marched  to  the  bows,  where  a farewell  exchange  of 
courtesies  took  place. 

Then,  with  the  same  abruptness  with  which  they  had  made  their  appearance, 
they  nimbly  vaulted  the  ship’s  rail  and  leaped  into  the  sea,  their  leave-taking 
being  marked  by  the  splash  of  the  waters  in  which  the  mythical  ruler  and  his 
subjects  dwelt. 

WHEN  MY  SHIP  WAS  SUNK  BY  A TORPEDO 

By  W at  son  Sidney 

ON  March  18th  the  Aztec  of  the  Oriental  Navigation  Company  left  New 
York  for  Havre,  being  the  first  armed  American  ship  to  leave  an  American 
port — after  a sharp  contest  for  this  honor  with  the  Manchuria  and  St.  Louis. 

At  six  o’clock  in  the  morning  of  April  1st,  one  of  the  gunners  on  lookout 
sighted  a submarine  following  the  ship ; she  immediately  submerged  on  sight- 
ing our  guns,  and  we  did  not  see  anything  more  of  her. 

About  9:30  p.  m.  the  Chief  Engineer  warned  me  that  my  port  hole  was 
showing  light  and  I left  the  wireless  cabin  to  take  a look  at  it.  As  I stepped 
out  on  deck  the  wind  was  howling  and  rain  and  hail  was  falling.  I kept 
close  to  the  steel  deck  house  for  protection. 

The  chief  gunner  was  standing  at  the  rail,  leaning  over  and  searching  the 
seas  for  signs  of  a possible  submarine.  I hailed  him,  asking  if  he  had  seen 
anything;  he  had  not  replied  when  a torpedo  struck  directly  below  where  we 
were  standing.  The  gunner  immediately  disappeared,  and  nothing  more  was 
seen  or  heard  of  him.  Another  man  standing  near  had  his  head  blown  clean 
off.  At  the  same  instant  I was  struck  by  a piece  of  flying  wreckage,  which 
tore  away  the  leg  of  my  trousers  and  inflicted  a gash  fourteen  inches  in 
length  in  my  left  leg.  The  force  of  the  explosion  hurled  me  twenty-five  feet 
along  the  deck. 

I picked  myself  up  and  ran  to  the  wireless  cabin ; there  I found  the  ap- 
paratus completely  wrecked  and  the  water  up  to  my  knees.  I then  returned 
to  the  deck,  and  observed  four  sailors  and  three  chinamen  lowering  a life  boat. 
The  rope  fouled  in  the  block  and  the  ship’s  carpenter  slashed  at  it.  One  end 
of  the  small  boat  dived  down  and  was  smashed  to  bits  against  the  ship’s  side, 
spilling  its  seven  occupants  into  the  sea. 

I went  in  search  of  the  captain,  to  report  the  destruction  of  my  apparatus, 
but  failed  to  locate  him  in  either  the  chart  room  or  on  the  bridge.  I returned 
to  the  deck  and  saw  another  boat  lowered ; it  immediately  rowed  away  from 
the  ship.  Nearby,  I observed  the  captain  talking  with  the  naval  lieutenant ; he 
ordered  me  into  the  gunners’  life  boat,  which  was  being  lowered.  As  I jumped 
from  the  deck  of  the  ship  into  the  boat,  followed  by  the  captain  and  naval 
lieutenant,  and  left,  the  ship  was  settling  fast.  When  we  were  about  a hundred 
yards  away  we  saw  her  slide  beneath  the  surface  of  the  sea,  seven  minutes  after 
she  was  struck. 

We  had  floundered  around  in  the  stormy  sea  for  five  hours  when  a French 
patrol  boat,  the  Joan  d’Arc,  came  in  sight.  We  fired  off  our  pistols,  but  they 
were  not  heard ; and  the  lieutenant  lighted  a Coston  distress  signal  which  was 
observed.  ' 

The  French  officers  took  us  aboard  and  gave  us  dry  clothing  and  warm 
quarters. 

The  Aztec  carried  a crew  of  thirty-six  men,  of  wrhom  only  six  were  rescued. 
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FOURTH  ARTICLE 

By  MAJOR  J.  ANDREW  WHITE 

Chief  Signal  Officer,  Junior  American  Guard 

( Copyright , 1917,  Wireless  Press,  Inc.) 

IN  Marconi's  message  to  American  amateurs,  which  appears  elsewhere  in  this 
issue,  the  distinguished  inventor  and,  now,  war  veteran,  advises:  “Begin 

at  once  some  form  of  military  training.  Begin  with  essentials,  and  later  take 
up  the  study  of  map  reading  and  observation.,, 

This  message  determines  a slight  deviation  from  the  original  schedule  for 
this  instructional  series,  designed  to  train  aspirants  for  promotion  in  the  U.  S. 
Army  Signal  Corps.  In  the  preceding  articles  what  Mr.  Marconi  terms  “essen- 
tials'’ have  been  covered ; the  student  has  been  made  familiar  with  the  elementary 
instruction  to  make  a citizen  recruit  a soldier*  and  the  principles  of  drill  which 
have  been  designed  for  uniformity,  unity  and  agility  of  action.  Since  the  pur- 
pose of  this  course  is  mainly  for  self- training  and  homfe  study,  it  will  not  be 
amiss  to  devote  this  article  to  the  recommended  “study  of  map  reading  and 
observation.” 

It  is  not  too  early  to  introduce  the  subject  here.  I have  tried  the  experi- 
ment within  the  past  few  weeks  and  found  it  practicable.  Student  soldiers-to-be 
of  the  Junior  American  Guard,  encamped  at  Stony  Point,  N.  Y.,  and  familiar 
only  with  drill  regulations  and  semaphore  signaling,  were  given  outpost  work 
In  a night  attack  and  made  a very  successful  reconnaissance.  Then,  applying 
their  newly  gained  knowledge,  they  completed  a military  map  of  the  terrain 
wherein  the  camp  was  located. 

The  type  of  map  which  is  made  for  military  needs  is  slightly  different  from 
those  found  in  the  ordinary  atlas.  At  first  glance  it  seems  many  times  more 
complicated  and  appears  to  he  very  difficult  of  interpretation.  Many  candi- 
dates for  officers*  commissions  become  discouraged  at  this  point  and  feel  the 
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subject  so  difficult  of  mastery  that  they  mentally  handicap  themselves  out  of  all 
proportion  to  the  task.  Map  making  and  map  reading  is  as  simple  as  A-B-C  if 
approached  in  the  right  spirit ; every  symbol  and  sketching  method  is  based  upon 
common  sense  visualization  of  the  object  it  represents,  and  this  minimizes  the 
“memory  trick”  which  many  consider  irksome. 

It  may  be  well  to  note  here,  before  proceeding  to  the  subject  itself,  that  a 
knowledge  of  map  reading  is  absolutely  essential  for  a prospective  officer  in 
Signal  Corps.  It  is  obvious  that  communication  lines  cannot  be  laid  without 
clear  knowledge  of  the  country,  or  terrain,  in  which  the  troops  are  operating. 
The  shortest  cut  to  mastery  of  the  subject  is  actual  field  work  and  the  student 
is  urged  to  use  the  country  about  his  home  for  practice,  once  the  essentials  have 
been  grasped,  as  hereafter  outlined. 

Primarily,  the  function  of  the  Signal  Corps  is  the  speedy  dissemination  of 
military  information . Not  only  communication,  but  collection,  of  information 
is  its  function.  Eyes  and  ears  must  be  kept  wide  open  at  all  times,  if  the  sig- 
nalman is  to  properly  discharge  his  duty. 

Signal  Corps  men  must  know  what  and  how  to  observe.  The  book,  “Mili- 
tary Signal  Corps  Manual,”  upon  which  this  course  is  based,  contains  an  abun- 
dance of  material  on  this  subject,  a few  extracts  from  which  are  given  here. 

Personal  experience  in  the  instruction  of  signal  troops  has  demonstrated 
that  mastery  of  map  reading  is  best  obtained  by  the  student  doing  reconnaissance 
work — securing,  himself,  information  of  the  country  and  sending  back  mes- 
sages which  can  be  easily  understood. 

In  obtaining  facts  the  following  should  be  kept  in  mind : 

Roads.  Their  direction,  their  nature  (macadamized,  corduroy,  plank  direct, 
etc.),  their  condition  of  repair,  their  grade,  the  nature  of  crossroads,  and  the 
points  where  they  leave  the  main  roads;  their  borders  (woods,  hedges,  fences 
or  ditches),  the  places  at  which  they  pass  through  defiles,  cross  heights  or 
rivers,  and  where  they  intersect  railroads,  their  breadth  (whether  suitable  for 
column  of  fours  or  platoons,  etc.) 

Railroads.  Their  direction,  gauge,  the  number  of  tracks,  stations  and 
junctions,  their  grade,  the  length  and  height  of  the  cuts,  embankments  and 
tunnels. 

Bridges.  Their  position,  their  width  and  length,  their  construction 
(trestle,  girder,  etc.),  material  (wood,  brick,  stone  or  iron),  the  roads  and  ap- 
proaches on  each  bank. 

Rivers  and  Other  Streams.  Their  direction,  width  and  depth,  the 
rapidity  of  the  current,  liability  to  sudden  rises  and  the  highest  and  lowest  points 
reached  by  the  water,  as  indicated  by  drift  wood,  etc.,  fords,  the  nature  of  the 
banks,  kinds,  position  and  number  of  islands  at  suitable  points  of  passage, 
heights  in  the  vicinity  and  their  command  over  the  banks. 


Woods.  Their  situation,  extent  and  shape;  whether  clear  or  containing 
underbrush;  the  number  and  extent  of  “clearings”  (open  spaces)  ; whether  cut 
up  by  ravines  or  containing  marshes,  etc.;  nature  of  roads  passing  through 
them. 

Canals.  Their  direction,  width  and  depth ; condition  of  towpaths ; locks 
and  means  of  protecting  or  destroying  them. 

Telegraphs.  Whether  they  follow  railroads  or  common  roads;  stations, 
number  of  wires. 

Villages.  Their  situation  (on  a height,  in  a valley  or  on  a plain)  ; nature 
of  the  surrounding  country;  construction  of  the  houses,  nature  (straight  or 
crooked)  and  width  of  streets;  means  of  defense. 

Defiles.  Their  direction ; whether  straight  or  crooked ; whether  heights  on 
either  side  are  accessible  or  inaccessible;  nature  of  ground  at  each  extremity; 


width  (frontage  of  column  that  can  pass  through.) 
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Ponds  and  Marshes.  Means  of  crossing;  defensive  use  that  might  be 
made  of  them  as  obstacles  against  enemy ; whether  the  marshy  grounds  are  prac- 
ticable for  any  or  all  arms. 

Springs  and  Rivulets.  Nature  of  approaches ; whether  water  is  drinkable 
and  abundant. 

Valleys.  Extent  and  nature;  towns,  villages,  hamlets,  streams,  roads  and 
paths  therein ; obstacles  offered  by  or  in  the  valley,  to  the  movement  of  troops. 

Heights.  Whether  slopes  are  easy  or  steep;  whether  good  defensive  posi- 
tions are  offered ; whether  plateau  is  wide  or  narrow ; whether  passages  are 
easy  or  difficult;  whether  the  ground  is  broken  or  smooth,  wooded  or  clear. 

The  powers  of  observation  are  quickly  trained  by  observing  the  facts  of 
the  landscape  in  view,  in  accordance  with  the  foregoing,  and  making  notes  of 
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Elementary  guides  for  the  study  of  military  map  contours 


the  observation.  Study  of  surroundings  should  be  made  by  the  watch,  starting 
with  a 10-minute  observation  from  cover,  and  successively  noting  the  facts  ob- 
tained in  5 minutes,  3 minutes  and  1 minute  studies  of  terrain.  Quick  sketches, 
supplemented  by  marginal  notes,  are  efficient  aids  in  training  for  quick  recording 
of  observations. 

When  the  student  feels  that  he  has  mastered  the  art  of  seeing  a landscape, 
rather  than  merely  looking  at  it,  the  study  of  map  reading  may  be  begun. 

Reproduced  herewith  is  a portion  of  the  military  map  which  appears  in 
“Military  Signal  Corps  Manual,”  showing  the  vicinity  of  Fort  Leavenworth, 
where  the  Army  Signal  Corps  school  is  located.  This  may  be  used  as  a basis 
for  elementary  study. 

The  first  question  is : Where  is  north  ? On  any  map  this  can  usually  be 
told  by  an  arrow  (see  Fig.  1)  which  will  be  found  in  one  of  the  comers  of  the 
map,  and  which  points  to  the  true  north — the  north  of  the  north  star. 
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On  some  maps  no  arrow  is  to  be  found.  The  chances  are  a hundred  to 
one  that  the  north  is  at  the  top  of  the  map,  as  it  is  on  almost  all  printed  maps. 
But  you  can  only  assure  yourself  of  that  fact  by  checking  the  map  with  the 
ground  it  represents.  For  instance,  if  you  ascertain  that  the  city  of  Philadelphia 
is  due  east  of  the  city  of  Columbus,  then  the  Philadelphia-Columbus  line  on  the 
map  is  a due  east-and-west  line,  and  establishes  at  once  all  the  other  map  direc- 
tions. 

Let  it  be  understood  that  the  map  represents  the  ground  as  nearly  as  it 
can  be  represented  on  a flat  piece  of  paper.  If  you  are  standing  up  facing  the 
north,  your  right  hand  will  be  in  the  east,  your  left  in  the  west,  and  your  back 
to  the  south.  It  is  the  same  with  a map;  if  you  look  across  it  in  the  direction 
of  the  arrow — that  is,  towards  its  north — your  right  hand  will  be  toward  what 
is  east  on  the  map;  your  left  hand  to  the  west;  the  south  will  be  at  the  bottom 
of  the  map. 

There  is  another  kind  of  an  arrow  that  sometimes  appears  on  a map.  It 
is  like  the  one  in  Figure  2,  and  points  not  to  the  true  north,  but  to  the  magnetic 
north,  which  is  the  north  of  the  compass.  Though  the  compass  needle,  and 
therefore  the  arrow  that  represents  it  on  the  map,  does  not  point  exactly  nortfi, 
the  deviation  is,  from  a military  point  of  view,  slight,  and  appreciable  error 
will  rarely  result  through  the  use  of  the  true  north  in  the  solution  of  any  rnili-* 
tary  problems. 

Should  you  be  curious  to  know  the  exact  deviation,  consult  your  local 
surveyor  or  any  civil  engineer. 

Both  arrows  may  appear  on  your  map.  In  that  case  disregard  the  mag- 
netic arrow  unless  you  are  using  the  map  in  connection  with  a compass. 

If  a map  is  being  used  on  the  ground,  the  first  thing  to  be  done  is  to  put 
the  lines  of  the  map  parallel  to  the  real  outlines  of  the  ground  forms,  and  roads, 
fences,  railroads,  etc.,  that  the  map  shows ; for  the  making  of  a map  is  no  more 
than  the  drawing  on  paper  of  lines  parallel  to  and  proportional  in  length  to 
real  directions  and  distances  on  the  ground. 

For  instance,  the  road  between  two  places  runs  due  north  and  south.  Then 
on  the  map  a line  representing  the  road  will  be  parallel  to  the  arrow  showing 
the  north  and  will  be  proportional  in  length  to  the  real  road.  In  this  way  a map 
is  a picture,  or,  better,  a bare  outline  sketch ; and,  as  we  can  make  out  a picture, 
though  it  be  upside  down,  or  crooked  on  the  wall,  so  we  can  use  a map  that  is 
upside  down  or  not  parallel  to  the  real  ground  forms.  But  it  is  easier  to  make 
out  both  the  picture  and  the  map  if  their  lines  are  parallel  to  what  they  rep- 
resent. So  in  using  a map  on  the  ground  the  lines  are  always  placed  parallel 
to  the  actual  features  they  show.  This  is  easy  if  the  map  has  an  arrow. 

If  the  map  has  no  arrow,  you  must  locate  some  objects  or  features  on  the 
ground,  and  on  the  map,  their  representations.  Draw  on  the  map  a line  connect- 
ing any  two  of  the  features ; place  this  line  parallel  to  an  imaginary  line  through 
the  two  actual  features  located,  and  your  map  will  be  correctly  placed.  Look  to 
it  that  you  do  not  reverse  on  the  map  the  positions  of  the  two  objects  or  fea- 
tures, or  your  map  will  be  exactly  upside  down. 

When  the  map  has  been  turned  into  the  proper  position — that  is  to  say, 
“oriented” — the  next  thing  is  to  locate  on  the  map  your  position.  If  you  are 
in  the  village  of  Easton  and  there  is  a place  on  the  map  labeled  Easton,  the 
answer  is  apparent.  But  if  you  are  out  in  the  country,  at  an  unlabeled  point 
that  looks  like  any  one  of  a dozen  other  similar  points,  the  task  is  more  com- 
plicated. In  this  latter  case  you  must  locate  and  identify,  both  on  the  map  and 
on  the  ground,  other  points — hills,  villages,  peculiar  bends  in  rivers,  forests — 
any  ground  features  that  have  some  easily  recognizable  peculiarity  and  that  you 
can  see  from  your  position. 
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Suppose,  for  instance,  you  were  near  Leavenworth  and  wanted  to  locate 
your  exact  position,  of  which  you  are  uncertain.  You  refer  to  the  map,  and, 
looking  about,  you  see  southwest  from  where  you  stand  the  United  States 
Penitentiary;  also,  halfway  between  the  south  and  the  southeast — South-southeast 
a sailor  would  say — the  reservoir  (rectangle  west  of  “O”  in  “Missouri”).  Hav- 
ing oriented  your  map,  draw  on  it  a line  from  the  map  position  of  the  reservoir 
toward  its  actual  position  on  the  ground.  Similarly  draw  a line  from  the  map 
position  of  penitentiary  toward  its  actual  position.  Prolong  the  two  lines  until 
they  intersect ; the  intersection  of  the  lines  will  mark  the  place  where  you  stand — 
south  Merritt  Hill. 

After  “What  direction?”  comes  “How  far?”  To  answer  this,  one  must 
understand  that  the  map  distance  between  any  two  points  shown  bears  a fixed 
and  definite  relation  or  proportion  to  the  real  distance  between  the  two  points. 

For  instance:  We  measure  on  a map  and  find  the  distance  between  two 
points  to  be  1 inch.  Then  we  measure  the  real  distance  on  the  ground  and  find 
it  to  be  10,000  inches : hence  the  relation  between  the  map  distance  and  the  real 
distance  is  1 to  10,000  or  1-10,000.  Now,  if  the  map  is  properly  drawn  the  same 
relation  will  hold  good  for  all  distances,  and  we  can  obtain  any  ground  distance 
by  multiplying  by  10,000  the  corresponding  map  distance. 

This  relation  need  not  be  1-10,000,  but  may  be  anything  from  1-100  that  an 
architect  might  use  in  making  a map  or  plan  of  a house  up  to  one  over  a billion 
and  a half,  which  is  about  the  proportion  between  map  and  real  distances  in  a 
pocket-atlas  representation  of  the  whole  world  on  a 6-inch  page.  Map  makers 
call  this  relation  the  “scale”  of  the  map  and  put  it  down  in  a corner  in  one  of 
three  ways. 

For  the  sake  of  an  illustration,  say  the  relation  between  map  and  ground 
distances  is  1 to  100;  that  is,  1 inch  on  the  map  is  equal  to  100  on  the  ground. 
The  scale  may  be  written : 

First.  1 inch  equals  100.  / 

Second.  1-100. 

Third.  As  shown  by  figure  3. 

These  expressions  mean  one  and  the  same  thing.  A variation  of  the  first 
method  on  a map  of  different  scale  might  be : 1 inch  equals  1 mile.  Since  a 
mile  contains  63,360  inches,  then  the  real  distance  between  any  two  points  shown 
on  the  map  is  63,360  times  the  map  distance. 

To  find  the  ground  distance  by  the  third  kind  of  scale,  copy  it  on  the  edge 
of  a slip  of  paper,  apply  the  slip  directly  to  the  map,  and  read  off  the  distance; 
and  so  we  answer  the  question,  “How  far?” 

After  direction  and  distance  comes  the  interpretation  of  the  signs,  symbols; 
and  abbreviations  on  the  map.  Those  authorized  are  given,  but  there  are  a good 
many  other  conventional  signs  in  common  use.  A key  to  them  is  published  by 
the  War  Department  and  is  called  “Conventional  Signs,  United  States  Army.” 
From  these  you  read  at  once  the  natural  and  artificial  features  of  the  country 
shown  on  your  map.  It  should  be  borne  in  mind  that  these  conventional  signs 
are  not  necessarily  drawn  to  scale,  as  are  the  distances.  They  show  the  position 
and  outline  of  the  features,  rather  than  the  size.  This,  for  the  reason  that  many 
of  the  features  shown,  if  drawn  to  scale,  would  be  so  small  that  one  could  not 
make  them  out  except  with  a magnifying  glass.  If  the  exact  dimensions  are 
of  any  importance  they  will  be  written  in  figures  on  the  map.  For  instance, 
bridges. 

In  addition  to  the  conventional  signs,  we  have  CONTOURS  to  show  the 
elevations,  depressions,  slope  and  shape  of  the  ground.  Abroad,  HACHURES 
are  much  used,  hut  thev  serve  only  to  indicate  elevation,  and  as  compared  to 
contours  arc  of  little  value.  Contours  resemble  the  lines  shown  in  Figure  4. 

Ilachures  arc  shown  in  Figure  5,  and  may  be  found  on  any  European  map. 
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They  simply  show  slopes  and,  when  carefully  drawn,  show  steeper  slopes  by 
heavier  shading  and  gentler  slopes  by  the  fainter  hachures.  The  crest  of  the 
mountain  is  within  the  hachures.  (See  Fig.  5.) 

For  examples  of  contours  turn  to  the  map  and,  starting  at  the  United  States 
Penitentiary,  note  the  smooth,  flowing,  irregular  curved  lines  marked  880,  860, 
840,  860,  etc. 

The  only  other  lines  on  the  map  that  at  all  resemble  contours  are  stream 
lines,  like  “Corral  Creek,”  but  the  stream  lines  are  readily  distinguished  from 
contours  by  the  fact  that  they  cross  the  contours  squarely,  while  the  contours 
run  approximately  parallel  with  each  other.  Note  the  stream  line  just  to  the 
west  of  South  Merritt  Hill. 

The  contours  represent  lines  on  the  ground  that  are  horizontal  and  whose 
meanderings  follow  the  surface,  just  as  the  edge  of  a flood  would  follow  the 
irregularities  of  the  hills  about  it.  Those  lines  that  contours  stand  for  are  just 
as  level  as  the  water’s  edge  of  a lake  but  horizontally  they  wander  back  and 
forth  to  just  as  great  a degree. 

The  line  marked  880  at  the  penitentiary  passes  through  on  that  particular 
piece  of  ground,  every  point  that  is  880  feet  above  sea  level.  Should  the  Mis- 
souri River  rise  in  flood  to  880  feet,  the  penitentiary  would  be  on  an  island,  the 
edge  of  which  is  marked  by  the  880  contour. 

Contours  show  sevq^al  things:  among  them  the  height  of  the  ground  they 
cross.  Usually  the  contour  has  labeled  on  it  in  figures  the  height  above  some 
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starting  point,  called  the  DATUM  PLANE — generally  sea  level.  If,  with  a 
surveying  instrument,  you  put  in  on  a piece  of  ground  a lot  of  stakes,  each  one  of 
which  is  exactly  the  same  height  above  sea  level — that  is,  run  a line  of  levels — 
then  make  a map  showing  the  location  of  the  stakes,  a line  drawn  on  the  map 
through  all  the  stake  positions  is  a contour  and  shows  the  position  of  all  points 
of  that  particular  height. 

On  any  given  map  all  contours  are  equally  spaced  in  a vertical  direction,  and 
the  map  shows  the  location  of  a great  number  of  points  at  certain  fixed  levels. 
If  you  know  the  vertical  interval  between  any  two  adjacent  contours,  you  know 
the  vertical  interval  for  all  the  contours  on  that  map,  for  these  intervals  on  a 
given  map  are  all  the  same. 

With  reference  to  a point  through  which  no  contour  passes,  we  can  only  say 
the  point  in  question  is  not  higher  than  the  next  contour  up  the  hill  nor  lower 
than  the  next  one  down  the  hill.  For  the  purposes  of  any  problem,  it  is  usual 
to  assume  that  the  ground  slopes  evenly  between  the  two  adjacent  contours,  and 
that  the  vertical  height  of  the  point  above  the  lower  contour  is  proportional  to 
its  horizontal  distance  from  the  contour,  as  compared  to  the  whole  distance  be- 
tween the  two  contours.  For  instance,  on  the  map,  find  the  height  of  point  A. 
The  horizontal  measurements  are  as  shown  on  the  map.  The  vertical  distance 
between  the  contours  is  20  feet,  A is  about  one-quarter  of  the  distance  between 
the  800  and  the  820  contours,  and  we  assume  its  height  to  be  one-quarter  of  20 
feet  (5  feet)  higher  than  800  feet.  So  the  height  of  A.is  805  feet. 

The  vertical  interval  is  usually  indicated  in  the  corner  of  the  map  by  the 
letters  “V.  I.”  For  instance,  V.  I. =20  feet. 

On  maps  of  very  small  pieces  of  ground,  the  V.  I.  is  usually  small — perhaps 
as  small  as  1 foot ; on  maps  of  large  areas  on  a small  scale  it  may  be  very  great 
— even  1,000  feet. 

Contours  also  show  SLOPES.  It  has  already  been  explained  that  from  any 
contour  to  the  next  one  above  it  the  ground  rises  a fixed  number  of  feet,  accord- 
ing to  the  vertical  interval  of  that  map.  From  the  scale  of  distances  on  the  map 
the  horizontal  distance  between  any  two  contours  can  be  found.  For  example : 


On  the  map,  the  horizontal  distance  between  D and  E is  90  yards,  or  270  feet. 
The  vertical  distance  is  20  feet  the  V.  I.  of  the  map.  The  slope  then  is  20/270= 
1/13.5=7}4%=4 y2°  in  all  of  which  different  ways  the  slope  can  be  expressed. 

On  a good  many  contoured  maps  a figure  like  this  will  be  found  in  one  of 
the  corners: 

1 1 I 2 I 3 i 4 I 5 i 


On  that  particular  map  contours  separated  by  the  distance 


on  the  vertical  scale  show  a slope  of  1°.  A slope  of  1°  is  a rise  of  1 foot  in  57. 
To  use  this  scale  of  slopes  copy  it  on  the  edge  of  a piece  of  paper  just  as  you 
did  the  scale  of  distances  and  apply  it  directly  to  the  map. 

You  will  notice  that  where  the  contours  lie  closest  the  slope  is  steepest; 
where  they  are  farthest  apart  the  ground  is  most  nearly  flat. 
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It  has  already  been  set  forth  how  contours  show  height  and  slope ; in  addi- 
tion to  this  they  show  the  shape  of  the  ground,  or  GROUND  FORMS.  Each 
single  contour  shows  the  shape  at  its  particular  level  of  the  hill  or  valley  it  out- 
lines; for  instance,  the  880  contour  about  the  penitentiary  shows  that  the  hill 
at  that  level  has  a shape  somewhat  like  a horse’s  head.  Similarly  every  contour 
on  the  map  gives  us  the  form  of  the  ground  at  its  particular  level,  and  knowing 
these  ground  forms  for  many  levels  we  can  form  a fair  conception  of  what 
the  whole  surface  is  like. 

A round  contour  like  the  letter  O outlines  a round  ground  feature;  a long 
narrow  one  indicates  a long  narrow  ground  feature. 

Different  hills  and  depressions  have  different  shapes.  A good  many  of 
them  have  one  shape  at  one  level  and  another  shape  at  another  level,  all  of 
which  information  will  be  given  you  by  the  contours  on  the  map. 

One  of  the  ways  to  see  how  contours  show  the  shape  of  the  ground  is  to 
pour  half,  a bucket  of  water  into  a small  depression  in  the  ground.  The  water’s 
edge  will  be  exactly  level  and  if  the  depression  is  approximately  round,  the 
water’s  edge  will  also  be  approximately  round.  The  outline  will  look  something 
like , Figure  6. 

Draw  roughly  on  a piece  of  paper  a figure  of  the  same  shape  and  you  will 
have  a contour  showing  the  shape  of  the  bit  of  ground  where  you  poured  your 
water. 

Next  with  your  heel  gouge  out  on  one  edge  of  your  little  pond  a small  round 
bay.  The  water  will  rush  in  and  the  watermark  on  the  soil  will  now  be  shaped 
something  like  Figure  7. 

Alter  your  drawing  accordingly,  and  the  new  contour  will  show  the  new 
ground  shape. 

Again  do  violence  to  the  face  of  nature  by  digging  with  a stick  a narrow 
inlet  opening  out  of  your  miniature  ocean,  and  the  watermark  will  now  took 
something  like  Figure  8. 

Alter  your  drawing  once  more  and  your  contour  shows  again  the  new 
ground  form.  Drop  into  your  main  pond  a round  clod  and  you  will  have  a new 
watermark,  like  Figure  9,  to  add  to  your  drawing.  This  new  contour,  of  the 
same  level  with  the  one  showing  the  limit  of  the  depression,  shows  on  the 
drawing  the  round  island. 

Drop  in  a second  clod,  this  time  Jong  and  narrow ; the  watermark  will  be 
like  Figure  10,  and  the  drawing  of  it,  properly  placed,  will  show  another  island 
of  another  shape.  Your  drawing  now  will  look  like  Figure  11. 

It  shows  a depression  approximately  round,  off  which  open  a round  bay 
and  a long  narrow  bay.  There  is  also  a round  elevation  and  a long  narrow  one ; 
a long,  narrow  ridge,  jutting  out  between  the  two  bays,  and  a short,  broad  one 
across  the  neck  of  the  round  bay. 

Now  flood  your  lake  deeply  enough  to  cover  up  the  features  you  have  intro- 
duced. The  new  water  line,  about  as  shown  by  the  dotted  line  in  Figure  11, 
shows  the  oblong  shape  of  the  depression  at  a higher  level ; the  solid  lines  show 
the  shape  farther  down ; the  horizontal  distance  between  the  two  contours  at 
different  points  shows  where  the  bank  is  steep  and  where  the  slope  is  gentler. 

Put  together  the  information  that  each  of  these  contours  gives  you,  and 
you  will  see  how  contours  show  the  shape  of  the  ground.  On  the  little  map  you 
have  drawn  you  have  introduced  all  the  varieties  of  ground  forms  there  are; 
therefore  all  the  contour  forms. 

The  contours  on  an  ordinary  map  seem  much  more  complicated,  but  this  is 
due  only  to  the  number  of  them,  their  length,  and  many  turns  before  they  finally 
close  on  themselves.  Or  they  may  close  off  the  paper.  But  trace  each  one  out, 
and  it  will  resolve  itself  into  one  of  the  forms  shown  in  Figure  11. 
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“Send  the 
Wireless  Men 
Abroad 
Immediately” 


‘‘My  Word  to  the 
Amateur  of  America  is: 
Begin  at  Once  Some  Form 
of  Military  Training” 


By  GUGLIELMO  MARCONI 

i 

Editorial  Note:  It  is  a well-known  fact  that  Mr.  Marconi  has  never  written  a line 
for  publication.  The  article  which  follows  is  based  on  an  exclusive  interview  which  was 
given  to  the  editor  of  this  magazine  in  connection  with  his  work  as  Acting  President 
of  the  National  Amateur  Wireless  Association,  and  is  published  as  Mr.  Marconi’s  official 
statement  to  the  loyal  wireless  experimenters  of  the  United  States. 

THE  most  striking  feature  of  my  observations  since  I have  been  on  this 
official  visit  to  the  United  States  is  the  surprising  ignorance  of  your  wire- 
less men  concerning  the  conditions  in  the  fighting  zone  abroad.  It  has  required 
a readjustment  of  viewpoint  for  me  to  appreciate  the  fact  that  so  much  of  the 
scientific  development  of  the  wireless  art  has  been  kept  secret  for  military 
reasons;  naturally  the  United  States  cannot  know  of  things  which  to  us  have 
seemingly  become  elementary. 

For  example,  it  appears  that  American  wireless  men  still  look  upon  a 
portable  set  as  a novelty;  whereas,  on  the  Western  front,  and  particularly  in 
the  trenches,  portable  sets  of  all  types  have  become  indispensable.  They  vary 
in  appearance  from  carefully  designed  equipments  in  neat  containers  to  a key, 
coil  and  crudely  manufactured  accessories,  strapped  to  a board.  There  has 
been  no  attempt  at  standardization — we  have  not  had  time. 

A second  impression,  very  general  among  Americans,  is  that  wireless 
has  not  been  a great  factor  in  the  war.  In  various  quarters  I have  heard  it 
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said  that  you  understood  wireless  was  tried  in  the  early  months  of  the  fighting 
and,  being  found  impractical,  was  virtually  abandoned  so  far  as  the  army  is 
concerned.  Nothing  could  be  further  from  the  truth.  To  illustrate  its  great 
importance  in  modem  warfare,  I have  only  to  say  that  with  the  exception  of 
the  first  two  or  three  months  of  the  war,  wireless  has  furnished  the  sole  means 
of  communication  in  the  first  line  of  trenches. 

THE  WIRELESS  MAN  HOLDS  THE  FIRST-LINE  TRENCH 

No  longer  are  wire  telephones  and  telegraphs  used  in  the  trenches  border- 
ing no  man’s  land.  We  found  it  impossible  to  maintain  these  lines  with  the 
constant  shelling  by  high  explosives.  When  you  go  into  a first-line  trench  to- 
day, you  will  find  very  little  else  occupying  it  but  the  wireless  men.  These 
trenches  are  not  filled  up  with  infantry  at  all  times,  as  the  popular  conception 
has  it.  Unless  an  engagement  is  in  progress,  there  will  be  found  only  a handful 
of  fighting  men  with  machine  guns,  distributed  in  small  detachments  about  every 
400  yards,  and  supported  by  the  ever-present  wireless  man  with  his  portable 
set.  Through  the  continued  and  heavy  shelling  it  is  not  possible  to  maintain 
many  troops  in  these  trenches,  so  until  an  advance  of  enemy  infantry  is  ob- 
served, the  wireless  man  and  a few  infantrymen  to  protect  him  are  in  sole 
possession.  With  the  first  observation  of  an  infantry  attack,  the  wireless  man 
gets  in  action  and  sends  back  his  call  for  troops  from  the  supporting  trenches. 
They  pour  in  then  through  a traverse  and  the  hand-to-hand  engagement  begins. 

It  can  be  readily  seen  from  this  that  the  Allies  faced  some  serious  problems 
in  supplying  the  right  sort  of  men  for  this  duty,  and,  in  fact,  in  supplying  the 
armies  with  sufficient  wireless  men  for  their  needs.  We  were  far  better 
equipped,  however,  than  the  Americans,  because  of  the  fact  that  the  European 
nations  had  large  standing  armies  with  men  well  trained  for  their  soldierly 
duties.  It  was  better  for  us  to  take  soldiers  and  train  them  as  operators,  and 
this  we  did.  We  had  very  little  choice  in  the  matter,  however,  because  we  'had 
no  great  body  of  amateurs  to  call  upon,  as  you  have  in  this  country.  Your  war 
problem,  so  far  as  wireless  is  concerned,  is  obviously  directly  opposite  to  ours 
— by  our,  I mean  all  the  allied  European  nations.  It  appears  to  me  the  most 
logical,  and  the  only  practical  thing  to  do  here,  since  you  have  no  great  standing 
army,  is  to  train  your  wireless  operators  as  soldiers,  which  is  a relatively  short 
process  when  compared  with  the  necessity  which  we  faced  of  training  soldiers 
technically.  I do  not  know  but  that  you  are  better  off  than  we  were,  for  this 
reason.  It  is  certain,  anyhow,  that  the  United  States*  can  be  a material  factor 
in  the  war  by  sending  us  at  the  earliest  possible  date  all  its  available  wireless 
men. 

What  I have  said  may  convey  the  impression  that  there  is  no  such  person 
as  a wire  operator  at  the  front.  On  the  contrary,  there  are  a great  many,  as 
many  I should  say  as  there  are  wireless  operators,  but  certainly  not  more. 
Their  duties  are  a little  different.  They  maintain  the  very  important  telephone 
and  telegraph  communications  between  the  supporting  trenches  and  the  field 
bases,  and  keep  in  operation  a network  of  connecting  lines  directly  back  of  the 
fighting  zone.  There  is  a constant  need  for  signalmen,  and  the  American  de- 
velopment of  amateur  experimenting  having  been  so  extensive,  I look  to  the 
wireless  men  to  make  a great  record  in  this  war. 


HOW  AERIAL  WIRES  ARE  STRUNG  ALONG  TRENCH  TOPS 


The  trained  signalmen  of  the  United  States  Army  are  a fine,  efficient  lot, 
and  they  will  do  very  effective  service  for  us  in  France;  but  their  numbers  are 
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so  few  they  will  have  to  be  considerably  augmented  to  occupy  the  space 
we  provide  in  our  tactical  organizations.  Furthermore,  as  with  us  before  the 
war,  the  United  States  Army  has  done  its  field  work  on  a maneuvre  basis.  They 
will  have  much  to  learn,  and  something  to  unlearn,  just  as  we  did.  But  used  as 
a leaven  for  the  host  of  civilian  signalmen  which  can  be  quickly  gathered 
together,  they  will  be  very  valuable. 

So  pressing  has  been  the  need  for  operators,  we  have  taught  some  of  our 
men  transmitting  only,  and  assigned  them  to  duties  where  a knowledge  of  re- 
ceiving is  not  essential.  It  is,  of  course,  obvious  though,  that  a man  who  can 
both  send  and  receive  is  far  better  equipped  for  duties  where  the  lives  of 
thousands  of  human  beings  are  involved. 

There  seems  to  be  a general  misunderstanding  in  this  country  as  to  the 
use  of  aerials.  I have  heard  it  said  that  most  American  wireless  men  believe 
aerial  wires  are  laid  along  the  bottom  of  the  trenches,  and  that  masts  have  been 
dispensed  with.  This  is  not  literally  so.  In  the  first  line  of  trenches,  the  aerial 
wires  are  strung  along  a parapet  just  behind  the  barricade.  Some  of  the  aerial 
lines  in  the  supporting  trenches  are  raised  a few  feet  above  the  ground.  Still 
further  back,  where  greater  distances  must  be  spanned,  masts  are  used,  but  , 
these  are  bamboo  poles  with  a maximum  height  of  twenty  feet.  We  are  not 
using  the  familiar  sixty  and  eighty-foot  sectional  masts,  which  were  part  of  all 
tractor  wireless  equipments  before  the  outbreak  of  hostilities.  And  we  use 
horizontal  aerials,  not  so  much  to  eliminate  the  size  of  the  mark  which  draws 
artillery  fire,  as  for  convenience. 

THE  AIRCRAFT  WIRELESS  GOVERNS  ALL  ARTILLERY 

FIRE  SPOTTING 

Now  in  the  consideration  of  wireless  as  applied  to  air  service,  I have  a 
subject  which  caused  me  greater  surprise  than  anything  I have  learned  here  as 
to  American  misconceptions  of  what  has  been  done.  The  general  supposition 
seems  to  have  been  that  spotting  of  artillery  fire  has  been  accomplished  through 
the  use  of  various  forms  of  visual  signaling,  such  as  flags  and  smoke  bombs 
dropped  from  a ’plane.  The  truth  of  the  matter  is  that  our  entire  heavy  artillery 
fire  control  is  conducted  by  wireless  from  aircraft.  At  the  very  outset  of  the 
war,  we  had  neither  equipment,  experience  or  personnel  to  accomplish  this, 
so  it  was  our  custom  to  send  up  an  observer  with  the  airplane  pilot  who  care- 
fully drew  a picture  of  the  enemy  battery  emplacements,  flew  back  to  his  own 
lines  and  dropped  these  drawings.  This  is  no  longer  done.  The  observer  now 
notes  the  results  of  his  artillery  fire  and  sends  back  by  wireless  such  messages 
as  ‘Too  short.”  “Three  to  right.”  “Two  to  left,”  and  so  on. 

The  reconnaissance  machines  are  protected  by  fighting  ’planes  which  fly 
in  squadrons  over  enemy  lines,  attacking  every  enemy  machine  they  encounter, 
and  thus  allowing  the  observers  to  complete  their  work  undisturbed.  It  is 
such  an  ordinary  sight  to  see  these  airplanes  at  all  hours  of  the  day  that  their 
presence  means  nothing  special  to  us.  They  are  merely  part  of  the  great  fighting 
machine  which  we  have  builded  up.  Their  observations  continue  all  day  long 
and  are  of  incalculable  value.  Many  of  the  airplanes  now  in  use  show  amazing 
development  in  power,  speed  and  carrying  capacity ; we  have  quite  a number 
of  ’planes  which  carry  as  many  as  six  or  eight  men  armed  with  machine  guns. 

The  wireless  operator  who  makes  the  observations  for  fire  control  is  pro- 
vided with  a map  of  the  terrain  blocked  off  into  small  squares.  As  he  spots  the 
fall  of  the  shells,  he  sends  back  by  wireless  the  number  of  the  square  and 
records  a hit  or  gives  directions  for  greater  accuracy.  While  he  is  spotting 
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he  is  continually  subjected  to  tremendous  shelling;  white  puffs  of  smoke  break 
around  the  reconnaissance  ’planes  all  day  long,  but  it  is  surprisingly  seldom  that 
they  are  hit. 

JUST  WHY  THE  AMERICAN  AMATEUR  IS  VALUABLE  IN  WAR 

I do  not  know  that  I can  say  anything  further  than  the  generalities  with 
which  I have  just  dealt,  because  our  technical  development  is  a very  carefully 
guarded  secret.  Quite  amazing  things  have  been  done  in  the  navy,  as  well  as 
in  the  army,  but  I am  not  at  liberty  to  disclose  any  of  the  details.  I do  wish 
to  say  this,  however: 

American  wireless  men  are  exceptionally  well  qualified  to  take  an.  active 
part  in  important  signaling  work.  Much  valuable  material  will  be  found  in  the 
amateur  ranks,  as  these  young  men  are  accustomed  to  transmission  on  short 
wave-lengths.  A great  deal  of  our  communication  is  carried  on  with  low  power 
and  wave-lengths  in  the  neighborhood  of  200  meters — the  exact  type  of 

communication  to  which  they  are  most  accustomed. 

We  have  not  had  the  reserve  of  amateurs  which  the  United  States  has 
to  call  upon.  So  the  training  of  our  soldiers  for  communication  has  been  both 
rapid  and  continuous.  For  example,  in  Chelmsford,  England,  we  have  a school 
where  seldom  less  than  400  men  are  studying  at  a time. 

The  demand  for  wireless  operators  is  best  illustrated  by  saying  that  at  least 
.half  of  the  signalmen  are  wireless  operators.  The  communication  service  is 
about  equally  divided  between  wire  and  wireless. 

America  is  fortunate  in  having  perfected  its  organization  of  the  amateur 
field.  The  National  Amateur  Wireless  Association,  which  has  had  my  hearty 
support  since  its  inception,  has  done  valuable  work  in  co-ordination  and  standard- 
ization of  instructional  methods.  The  younger  men  in  the  experimental  field 
have  a very  definite  place  in  the  war  scheme.  The  military  laws  of  the  allied 
nations  did  not  permit  using  boys  under  eighteen,  but  I can  see  no  reason  why  a 
boy  of  sixteen  who  has  the  necessary  qualifications  cannot  be  used ; in  fact,  I 
think  this  will  be  done,  if  it  is  not  already  being  done.  Ability  to  communicate  at 
a speed  of  twenty  words  per  minute  is  adequate,  for  it  is  seldom  that  we  have 
to  use  a greater  speed  than  this,  but  while  operation  of  this  kind  can  be  taught 
in  a comparatively  short  time  to  any  intelligent  person,  the  amateur  has  a tremen- 
dous advantage  in  possessing  the  fundamental  knowledge  of  wireless,  which  re- 
quires extended  study.  Extremely  valuable  also  is  his  knowledge  of  all  kinds, 
sizes,  and  types  of  low-power  equipment. 

MARCONFS  HOPE  TO  SEE  YOU  “OVER  THERE” 

My  word  to  the  amateurs  of  America  is : Begin  at  once  some  form  of  mili- 
tary training.  Begin  with  essentials,  and  later  take  up  the  study  of  map  reading 
and  observation;  it  will  help  wonderfully  in  increasing  wartime  efficiency  and 
will  be  invaluable  to  those  subject  to  draft. 

I am  not  given  to  inspirational  utterances  as  a rule,  but  I have  been  im- 
pressed and  pleased  with  what  I have  learned  of  the  work  the  amateurs  are  doing 
in  the  Junior  American  Guard.  I had  hoped  to  see  them  in  an  exhibition,  but 
my  engagements  prevented  this. 

Perhaps  it  will  not  be  long,  however,  before  I will  see  many  of  them — over 
there. 

Editor’s  Note. — This  message  to  wireless  men  was  given  just  before  Mr.  Marconi  left 
America.  His  safe  arrival  in  Paris  on  August  6th  has  since  been  announced. 


Digitized  by  boogie 


Wireless  Instruction  for 
Military  Service 

A Practical  Course  for  Radio  Operators 

ARTICLE  V. 


By  Elmer  E.  Bucher 

Instructing  Engineer,  Marconi  School  of  Instruction 

(Copyright,  1917,  by  Wireless  Press,  Inc.) 


Editor's  Note. — This  is  the  fifth  installment  of  a condensed  course  in  wireless  tel- 
egraphy, especially  prepared  for  training  young  men  and  women  in  the  technical  phases 
of  radio  in  the  shortest  possible  time.  It  is  written  particularly  with  the  view  of  instruct- 
ing prospective  radio  operators  whose  spirit  of  patriotism  has  inspired  a desire  to  join 
signal  branches  of  the  United  States  reserve  forces  or  the  staff  of  a commercial  wireless 
telegraph  company,  but  who  live  at  points  far  from  wireless  telegraph  schools.  The  lessons 
to  be  published  serially  in  this  magazine  are  in  fact  a condensed  version  of  the  textbook, 
“Practical  Wireless  Telegraphy,”  and  those  students  who  have  the  opportunity  and  desire 
to  go  more  fully  into  the  subject  will  find  the  author's  textbook  a complete  exposition  of 
the  wireless  art  in  its  most  up-to-date  phases.  Where  time  will  permit,  its  use  in  con- 
junction with  this  course  is  recommended. 

The  outstanding  feature  of  the  lessons  will  be  the  absence  of  cumbersome  detail.  Being 
intended  to  assist  men  to  qualify  for  commercial  positions  in  the  shortest  possible  time 
consistent  with  a perfect  understanding  of  the  duties  of  operators,  the  course  will  con- 
tain only  the  essentials  required  to  obtain  a Government  commercial  first  grade  license 
certificate  and  knowledge  of  the  practical  operation  of  wireless  telegraph  apparatus. 

To  aid  in  an  easy  grasp  of  the  lessons  as  they  appear,  numerous  diagrams  and  draw- 
ings will  illustrate  the  text,  and,  in  so  far  as  possible,  the  material  pertaining  to  a particular 

diagram  or  illustration  will  be  placed  on  the  same  page. 

% 

Because  they  will  only  contain  the  essential  instructions  for  working  modern 
wireless  telegraph  equipment,  the  lessons  will  be  presented  in  such  a way  that  the 
field  telegraphist  can  use  them  in  action  as  well  as  the  student  at  h#me. 

Beginning  with  the  elements  of  electricity  and  magnetism,  the  course  will  continue 
through  the  construction  and  functioning  of  dynamos  and  motors,  high  voltage  transformers 
into  wireless  telegraph  equipment  proper.  Complete  instruction  will  be  given  in  the  tuning 
of  radio  sets,  adjustment  of  transmitting  and  receiving  apparatus  and  elementary  practical 
measurements. 

This  series  began  in  the  May,  1917,  issue  of  The  Wireless  Age.  Beginners  should 
secure  back  copies,  as  the  subject  matter  presented  therein  will  aid  them  to  grasp  the  ex- 
planations more  readily.  If  possible,  the  series  should  be  followed  consecutively.  The  next 
issue  will  take  up  the  fundamental  principles  of  the  dynamo  and  the  motor. 
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THE  MAGNETIC  EFFECTS  OF  THE  ELECTRICAL  CURRENT 
Electromagnetic  Induction 

ELECTROMAGNETIC  PHENOMENA 

Since  the  study  of  the  magnetic  effects  of  the  electrical  current  constitutes  an  important 
phase  of  a student’s  elementary  education,  we  shall  review  the  more  important  phenomena 
of  electromagnetism. 

(1)  As  stated  in  a previous  article,  a compass  needle,  if  suspended  freely,  will  set 
itself  in  a certain  definite  direction;  it  will  lie  parallel  with  the  earth’s  magnetic  field, 
which  is  to  say,  the  earth’s  magnetism  exerts  a force  upon  the  needle  and  will  hold  it  in 
this  position. 

(2)  When  the  needle  is  in  the  position  above  mentioned,  and  a current-carrying 
conductor  is  placed  either  underneath  or  above,  the  needle  will  be  deflected  to  the 
right  or  to  the  left,  depending  upon  the  direction  of  the  flow  of  current  or  whether  the 
wire  is  above  or  below  the  compass  needle. 

(3)  If,  for  example,  the  needle  is  deflected  to  the  right  and  the  current  in  the  con- 
ductor is  afterward  reversed,  the  needle  will  change  its  position  and  turn  to  the  left. 

(4)  Or,  if  the  wire  is  placed  above  the  needle  and  the  latter  is  deflected  to  the 
right  and  the  wire  is  then  placed  below  the  needle,  it  will  turn  or  be  deflected  to  the  left. 

(5)  The  foregoing  experiment  demonstrates  conclusively  that  the  flow  of  electricity 
is  always  accompanied  by  a magnetic  field,  because,  as  previously  shown,  only  mag- 
netism will  affect  or  turn  a compass  needle.  The  direction  of  the  magnetic  field  is 
evidently  at  right  angles  to  the  wire  for,  if  a strong  current  is  passed  through  the  wire, 
the  needle  will  take  up  a position  practically  at  a right  angle  to  the  conductor. 

(6)  The  stronger  the  current  the  greater  will  be  the  deflection  of  the  needle;  also 

the  further  away  from  the  wire  the  compass  needle  is  placed  the  less  will  be  the 

% 

deflection.  (Note  Figure  19  following:) 

(7)  From  the  foregoing  experiments  we  deduce  that  the  magnetic  field  accom- 
panying a current-carrying  conductor  has  a distinct  direction,  which  depends  upon  the 
direction  of  the  flow  of  current  (explained  in  detail  further  on).  (Note  Figures  20 
atid  21.) 

(8)  The  strength  of  the  magnetic  field  may  be  increased  by  coiling  the  wire  into 
the  form  of  a helix. 

(9)  It  may  be  further  increased  from  200  to  2,000  times  by  inserting  an  iron  core 
in  the  coil. 
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(10)  Such  a coil  is  termed  a solenoid  and  its  polarity  will  depend  upon  the  direc- 
tion of  the  flow  of  current.  This  coil  is  also  known  as  an  electromagnet. 

(11)  The  magnetic  force  of  the  coil  depends  upon  the  strength  of  the  current  and 
the  number  of  turns  in.  the  coil.  A coil  of  5 turns  through  which  a current  pf  20 
amperes  flows  will  have  the  same  magnetic  effect  as  a coil  of  20  turns  with  5 amperes 
flowing. 

(12)  The  product  of  the  number  of  turns  times  the  amperes  is  called  the  ampere- 
turns.  The  density  of  the  magnetic  field  increases  with  the  ampere-turns,  but  there 
is  a limit  to  the  number  (of  lines  of  force)  which  may  be  stored  up  in  a solenoid 
with  an  iron  core.  This  limit  is  called  the  point  of  saturation.  An  increase  of  current 
in  the  coil  up  to  a certain  point  will  increase  the  strength  of  the  magnetism,  but 
beyond  this  point  an  increase  of  current  will  have  less  and  less  effect  until  finally  the 
core  is  completely  saturated  with  flux. 

(13)  If  a direct  current  of  unvarying  strength  flows  through  a solenoid,  the  lines 
of  force  will  stand  still  when  the  flow  of  current  is  fully  established. 

(14)  If  the  rate  of  flow  of  current  is  increased  or  decreased,  the  lines  of  force  will 
increase  or  diminish  accordingly,  or  stated  in  another  way,  when  the  current  rises* 
the  lines  of  force  move  away  from  the  wire,  but  when  the  current  falls,  the  lines  of 
force  collapse  back  upon  the  wire. 


ELECTROMAGNETIC  INDUCTION 

(1)  If  a bar  magnet  be  suddenly  plunged  into  a coil  of  wire  which  is  connected  in 
series  with  a current-measuring  or  indicating  instrument,  such  as  the  galvanometer,  the 
needle  of  this  meter  will  give  a momentary  or  brief  deflection.  This  experiment  indi- 
cates the  flow  of  an  electrical  current  through  the  coil  because  it  requires  a current 
to  turn  the  pointer  of  a galvanometer.  Evidently  this  current  has  been  set  into 
motion  by  the  magnetic  field  thrust  into  the  coil  by  the  bar. 


(2)  If  the  magnet  be  suddenly  withdrawn,  the  needle  of  the  galvanometer  will  be 
deflected  to  the  opposite  direction.  This  experiment  indicates  that  the  current,  during 
the  withdrawal  of  the  magnet,  fh.ws  in  the  direction  opposite  to  that  mentioned  in 
1)  because  as  previously  mentioned,  the  direction  in  which  the  needle  of  a compass 
or  a galvanometer  will  turn  depends  upon  the  direction  of  the  current. 
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(3)  To  put  it  more  plainly,  when  the  bar  magnet  is  plunged  into  the  coil  of  wire 
and  then  withdrawn,  an  alternating  current  flows  through  the  coil,  i.  eM  a current  first 
in  one  direction  followed  by  a second  current  in  the  opposite  direction.  This  current 
is  said  to  be  induced  by  magnetic  induction.  It  is  the  cutting  of  the  lines  of  force 
through  the  coil  which  causes  the  current  to  be  induced  therein. 

(4)  This  experiment  can  be  repeated  by  substituting  a current-carrying  coil  for 
the  bar  magnet.  The  effects  upon  the  galvanometer  will  now  be  much  greater  because 
a stronger  magnetic  field  can  be  created  by  the  electromagnet,  than  by  the  permanent 
or  bar  magnet. 

(5)  The  same  principle  may  be  extended  further.  For  instance,  if  a wire  is  moved 
across  a line  of  force,  an  electromotive  force  will  be  created  in  the  wire.  The  greater 
the  density  of  the  lines  of  force  or  the  faster  the  movement  of  the  wire,  the  greater 
will  be  the  electromotive  force  induced  in  the  wire;  and  if  the  wire  forms  a closed 
circuit,  a current  of  electricity  will  flow.  If,  instead  of  a single  wire,  a number  of 
wires  properly  connected  in  series,  or  in  parallel,  are  employed,  the  inductive  effects 
will  be  greatly  increased  and  a much  higher  voltage  or  a much  larger  current  will  be 
induced  in  the  coil. 

(6)  Scientists  have  determined  that  the  cutting  of  100,000,000  lines  of  force  per 
second  by  a wire  will  create  an  electromotive  force  of  one  volt.  The  cutting  of  two 
hundred  million  lines  ot  force  per  second  will  generate  an  electromotive  force  of  two 
volts  and  so  on. 

(7)  Machines  for  generating  electricity  by  rotating  a wire  through  a magnetic 
field  are  called  dynamos  or  generators. 

(8)  Dynamos  may  generate  direct  or  alternating  current,  but  whatever  the  nature 
of  the  current  the  basic  principle  previously  explained  is  employed,  i.  e„  copper  con- 
ductors are  revolved  through  a magnetic  field  and  the  cutting  through  this  field 
generates  an  E.  M.  F. 

(9)  Dynamos  arc  driven  by  some  source  of  mechanical  power  such  as  a steam 
engine,  gas  engine  or  water  wheel.  Dynamos  driven  by  electric  motors  are  called 

motor  generators. 

(10)  If  an  external  source  of  electricity  is  connected  to  a direct  current  dynamo, 
it  will  revolve  as  an  electrical  motor,  the  electrical  current  being  converted  into 
mechanical  energy.  All  direct  current  dynamos  will  act  as  motors  and  all  direct  cur- 
rent motors  if  driven  by  mechanical  power  will  generate  a current  of  electricity. 
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OBJECT  OF  THE  DIAGRAM 

(1)  To  show  how  a compass  needle  is  deflected  by  the  magnetic  field  of  an  electric 
current 

(2)  To  prove  that  a magnetic  Held  accompanies  the  flow  of  an  electric  current. 


PRINCIPLE 

The  flow  of  electric  current  through  a conductor  is  accompanied  by  a magnetic 
field  at  right  angles. 


DESCRIPTION  OF  THE  APPARATUS 

An  ordinary  compass  needle  is  placed  on  a pivot  and  allowed  to  come  to  rest.  A 
current-carrying  conductor  is  placed  parallel  to  the  needle  and  above  it. 


OPERATION 

If  a direct  current  of  electricity  flows  through  the  wire,  the  needle  will  turn  at 
right  angles  in  the  direction  shown  by  the  arrows. 

If  the  current  is  turned  off,  the  needle  will  return  to  its  original  position. 

If  the  current  in  a horizontal  conductor  flows  towards  the  north  and  the  compass 
needle  is  placed  under  the  wire,  the  north  pole  of  the  needle  will  be  deflected  towards 
the  west. 

If  the  current  in  a conductor  is  reversed,  the  needle  will  be  deflected  in  the  opposite 
way. 


SPECIAL  REMARKS 

(1)  From  this  experiment  we  deduce  that  magnetic  lines  of  force  exist  in  con- 
centric circles  around  a conductor  carrying  electrical  current. 

(2)  By  enlargement  of  the  principle  shown  in  Figure  19,  using  a coil  of  wire  of 
several  turns,  an  increased  effect  upon  the  needle  is  produced.  (See  Figure  28.)  The 
apparatus  can  then  be  employed  to  measure  the  intensity  of  currents.  Such  a device 
•would  be  called  a galvanometer. 
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(3)  Figure  22.  To  show  the  lines  of  force  about  two  parallel  conductors  carrying 
current  in  opposite  directions. 

(4)  Figure  23.  To  show  the  direction  of  the  lines  of  force  about  two  conductors 
carrying  current  in  the  same  direction. 


PRINCIPLE 

The  direction  of  the  magnetic  field  encircling  a wire  during  the  flow  of  electric 
current  will  depend  upon  the  direction  of  the  current,  and  if  the  current  flows  away 
from  the  reader  as  shown  in  Figure  20,  then  the  lines  of  force  will  encircle  the  wire 
in  a clockwise  direction. 

If  the  current  is  reversed,  as  in  Figure  21,  the  lines  of  force  will  reverse,  that  is, 
their  general  direction  will  be  counter  clockwise. 

The  magnetic  fields  of  two  wires  carrying  current  in  opposite  directions  will  repel 
each  other,  but  the  fields  of  two  wires  carrying  current  in  the  same  direction  will 
attract  each  other  (as  shown  in  Figures  22  and  23  respectively). 


SPECIAL  REMARKS 

(1)  The  magnetic  fields  of  mutually  related  coils  will  have  the  same  effect  upon 
each  other  as  the  fields  issuing  from  two  parallel  wires  or  the  fields  issuing  from  two 
bar  magnets,  i.  e.,  for  instance,  if  two  coils  of  wire  are  suspended  end  on  and  current 
circulates  in  the  same  direction  in  both,  then  there  will  be  attraction  between  the  coils, 
but  if  the  current  circulates  in  the  opposite  direction  in  each  there  will  be  repulsion 
between  the  coils.  The  effects,  of  course,  will  be  considerably  magnified  by  placing  an 
iron  core  within  the  coil. 


QUES. — JVhat  are  some  of  the  applications  of  electromagnetism ? 


Ans. — The  magnetic  field  resulting  from  an  electromagnet  or  number  of  electro- 
magnets is  employed  to  operate  the  armature  of  the  telegraph  sounder,  the  diaphragm 
of  the  telephone  receiver  and  will  cause  the  armature  of  an  electric  motor  to  revolve. 
It  is  also  employed  to  transform  electric  currents  from  low  voltage  to  high  voltage. 
It  is  used  in  numerous  other  ways  as  will  become  apparent  further  on. 
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OBJECT  OF  THE  DIAGRAM 

To  show  the  direction  of  the  magnetic  field  around  a coil  of  wire  or  solenoid. 


PRINCIPLE 

If  a number  of  turns  of  wire  are  wound  in  the  form  of  a spiral  as  in  Figure  24,  the 
magnetic  effect  is  greatly  increased,  the  lines  of  force  generated  by  each  turn  of  wire 
uniting  with  those  set  up  by  adjacent  turns. 

Such  a coil  will  have  poles  just  as  a bar  magnet,  and  if  current  Hows  in  the 
direction  shown  (from  the  positive  to  the  negative  pole  of  the  battery),  the  lines  oft 
force  around  the  connecting  leads  will  have  the  general  direction  of  the  encircling 
arrows.  Inside  the  spiral  there  will  be  a general  movement  of  flux  from  the  south  to 
the  north  pole  and  on  the  outside  from  the  north  to  the  south  pole. 

If  the  left  hand  terminal  of  the  coil  were  connected  to  the  negative  pole  of  the 
battery  and  the  right  hand  end  to  the  positive  pole  of  the  battery,  i.  e.,  the  connections 
reversed,  the  polarity  of  the  coil  would  be  reversed,  being  just  opposite  to  that  shown. 


DESCRIPTION  OF  THE  APPARATUS 

A simple  coil  of  wire  is  connected  to  four  primary  cells  connected  in  series. 


SPECIAL  REMARKS 


(1)  If  direct  current  of  unvarying  strength  flows  through  the  solenoid,  the  lines 
of  force  remain  stationary  when  the  flow  of  current  is  fully  established. 

(2)  If  the  rate  of  flow  of  current  is  increased  or  decreased,  the  lines  of  force 
increase  or  decrease  accordingly. 

(3)  The  strength  of  the  magnet  field  is  proportional  to  the  strength  of  the  electric 
current  passing  through  it  and  the  number  of  turns  of  wire. 

(4)  The  magnetic  flux  of  a solenoid  may  be  increased  many  times  by  inserting 
an  iron  core  or  bar  of  soft  iron  within  the  coils. 


(5)  The  polarity  of  a magnet  coil  is  determined  by  the  following  general  rule: 
If  in  looking  at  the  end  of  the  coil  the  current  flows  around  its  turn  clockwise,  the 
end  -nearest  to  the  observer  will  be  a south  pole,  and  by  the  same  argument  if  the 
current  flows  in  the  opposite  direction,  the  same  end  will  be  a north  pole. 
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Figure  26 


OBJECT  OF  THE  SKETCHES 

(1)  To  show  the  direction  of  the  magnetic  field  about  a horseshoe  electromagnet. 

(2)  To  indicate  how  the  magnetic  field  reverses  with  reversal  of  the  current. 

PRINCIPLE 

Very  powerful  magnetic  fields  can  be  created  by  an  electrical  current  circulating 
through- a coil  of  wire  wound  upon  an  iron  bar,  and  if  the  bar  is  bent  in  the  form  of 
a horseshoe,  the  north  and  south  poles  both  can  be  made  to  concentrate  on  a given 
object  and  an  increased  effect  thus  obtained. 

DESCRIPTION  OF  THE  APPARATUS 

In  Figure  25  a battery  of  primary  cells  is  connected  to  the  terminals  of  a horse- 
shoe magnet  with  a small  resistance  coil  connected  in  series'.  In  Figure  26  the  current 
flows  in  the  reverse  direction. 


SPECIAL  REMARKS 


(1)  If  the  variable  resistance  in  Figure  25  is  carefully  regulated,  the  strength  of 
the  magnetic  field  issuing  from  poles  N and  S will  increase  or  decrease  with  the  amount 
of  current  flowing. 

(2)  If  the  current  is  reversed  as  in  Figure  26,  the  polarity  of  the  magnetic  field 
will  reverse  accordingly. 

(3)  If  very  high  values  of  resistance  are  added  at  Figure  25,  the  current  may  be 
reduced  to  a degree  that  the  magnet  will  barely  attract  the  armature. 

(4)  If  a horseshoe  of  hard  tempered  steel  be  inserted  in  the  windings  of  Figure 
25  or  Figure  26  in  place  of  the  soft  iron  core  and  allowed  to  remain  for  a few  seconds, 
upon  removal  it  will  be  found  to  be  permanently  magnetized. 

(5)  An  electromagnet  may  be  employed  for  mechanical  work  such  as  lifting  masses 
of  iron  or  for  exciting  the  magnets  of  a dynamo  or  motor,  and  owing  to  the  fact  that 
the  strength  of  the  magnetic  field  can  be  carefully  regulated  and  moreover  a much 
more  powerful  field  obtained  in  this  manner,  the  electromagnet  is  seen  to  have  a 
distinct  advantage  over  the  bar  magnet,  the  strength  of  the  field  of  which  is  limited. 
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Figure  27  Figure  28 


OBJECT  OF  THE  DIAGRAM 

(1)  Figure  27.  To  outline  the  construction  of  a magnetic  galvanometer,  i.  e.,  an 
instrument  to  indicate  the  passage  of  an  electric  current. 

(2)  Figure  28.  To  show  the  construction  of  the  simplest  type  of  galvanometer. 


PRINCIPLE 

If  a current-carrying  coil  is  placed  in  a magnetic  field,  it  will  tend  to  turn  until 
it  encloses  the  maximum  number  of  lines  of  force. 


DESCRIPTION  OF  THE  APPARATUS 

A rectangular  coil  of  several  turns  of  copper  wire,  D (Figure  27)  is  suspended  be- 
tween the  poles  of  a horseshoe  magnet  P,  P.  Between  the  poles  is  the  stationary  iron 
core  C which  reduces  the  reluctance  of  the  air  gap  and  thereby  intensifies  the  strength 
of  the  magnetic  field  from  pole  to  pole.  The  coil  is  suspended  from  the  screw  F and 
the  current  to  be  measured  enters  at  the  wire  A and  leaves  by  the  wire  B. 

In  Figure  28  a simple  compass  needle  is  placed  inside  a rectangular  coil  of  wire. 


OPERATION 

If  the  binding  posts  connected  to  the  wires  A and  B are  in  turn  connected  to  a 
feeble  source  of  E.  M.  F.,  the  coil  D will  turn  at  right  angles  to  the  poles  of  the 
magnet,  but  will  be  resisted  by  the  torsion  of  the  suspended  wires.  If  a pointer  and 
suitable  scale  are  attached  to  this  coil,  comparative  readings  of  the  strength  of  the 
current  may  be  made. 


SPECIAL  REMARKS 


(1)  Galvanometers  are  found  to  be  very  delicate  and  will  readily  measure  a current 
of  .000001  of  an  ampere. 

(2)  If  the  coil,  D,  had  very  high  resistance,  the  scale  attached  to  the  instrument 
might  be  calibrated  in  volts,  but  if  it  is  of  low  resistance,  it  may  be  connected  in 
series  with  the  circuit  and  employed  to  measure  the  current  strength  or  amperes. 
Used  in  the  first  way  it  would  be  called  a voltmeter  and  in  the  second  way  an  am- 


meter. 
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Figure  29 


OBJECT  OF  THE  DIAGRAM 

(1) .To  show  the  principle  of  electromagnetic  induction. 

(2)  How  direct  current  may  be  raised  to  high  voltage  alternating  current 

(3)  To  indicate  the  fundamental  principle  of  the  transformer. 


PRINCIPLE 

If  a coil  of  wire  is  placed  in  a magnetic  field  of  varying  strength  and  in  a defined 
position,  a current  will  be  induced  in  the  coil,  the  intensity  of  which  will  depend  upon 
the  rate  of  change  of  flux. 

If  two  coils  of  wire,  one  of  which  is  connected  to  a source  of  direct  current,  E. 
M.  F.,  and  the  other  wound  directly  about  it  and  the  current  is  turned  off  and  on  in 
the  first  coil,  a current  of  electricity  will  be  induced  in  the  second  coil  provided  it 
forms  a closed  circuit. 


DESCRIPTION  OF  THE  APPARATUS 

In  Figure  29  a coil  of  wire  is  wound  over  an  iron  core,  and  its  terminals  con- 
nected to  the  battery  B.  A key  for  opening  and  closing  the  circuit  is  denoted  at  K. 
Another  winding,  S,  wound  directly  over  P (but  for  clearness  of  illustration  placed 
to  the  side  of  P)  has  its  terminals  connected  to  a galvanometer,  G. 


OPERATION 

If  the  key,  K,  is  opened  and  closed,  the  needle  of  the  galvanometer  will  give  a 
deflection  in  one  direction  when  the  key  is  closed,  and  in  the  opposite  direction  when 
the  key  is  opened. 


SPECIAL  REMARKS 

(1)  This  experiment  indicates  that  the  magnetic  field  generated  by  winding  P 
threading  in  and  out  of  coil  S induces  a current  in  the  winding,  S. 

(2)  It  is  important  to  note  that  current  is  induced  in  S only  when  the  circuit  of 
P is  made  or  broken. 

(3)  When  current  of  constant  strength  flows  through  P.  the  magnetic  lines  of 
force  are  stationary,  and  consequently  no  current  flows  in  winding  S. 
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(4)  When  the  lines  of  force  about  S rise  and  fall,  there  will  be  a movement  of 
current  through  S. 

(5)  If  winding  S were  placed  at  right  angles  to  winding  P there  would  be  no 
induction  in  S. 


(6)  When  the  lines  of  force  increase  through  S,  the  induced  pressure  is  counter 
to  that  which  originally  flowed  in  winding  P,  but  when  the  lines  of  force  decrease 
through  S,  the  induced  current  has  the  same  direction  as  the  original  current  in 
winding  P. 

(7)  The  lines  of  force  in  S are  therefore  in  the  opposite  direction  to  those  which 
set  up  the  current  in  S. 


(8)  The  field  of  force  created  around  S re-acts  upon  winding  P,  tending  to  build 
up  a current  in  opposition  to  that  already  flowing  in  P,  that  is  to  say,  a change  in  the 
strength  of  the  primary  current,  P,  induces  a secondary  current  in  S which  in  turn, 
induces  a back  pressure  in  P.  The  induction  due  to  the  two  circuits  upon  each  other 
in  this  way  is  called  their  mutual  induction  which  is  a measurable  quantity. 

(9)  The  field  produced  by  each  turn  in  winding  P not  only  creates  an  E.  M.  F. 
in  winding  S,  but  also  cuts  neighboring  turns  in  its  own  coil,  thereby  inducing  in  them 
E.  M.  F.’s  that  tend  to  oppose  the  E.  M.  F.  of  the  original  current.  On  the  other 
hand  when  the  current  in  winding  P diminishes,  the  lines  of  force  contract  and  thereby 
induce  E.  M.  F.  in  adjacent  turns  that  tend  to  set  up  the  current  in  the  same  direction 
as  the  original  current. 

(10)  This  inductive  action  of  the  coil  upn  a conductor  is  called  self  induction. 

(11)  Self  induction  may  be  defined  as  the  property  of  a circuit  that  tends  to  pre- 
vent any  change  in  the  strength  of  the  current  passing  through  it. 


(12)  The  effects  of  self-induction  are  only  noticeable  in  circuits  carrying  direct 
current  when  the  current  is  turned  on  and  off,  but  in  circuits  carrying  alternating  current 
they  are  ever  present 


(13)  All  conductors  have  self-induction,  the  amount  depending  upon  their  size 
and  shape.  Coiled  wires  have  greater  self-induction  than  long  straight  wires.  The 
self-induction  of  a coil  is  increased  by  inserting  in  it  an  iron  core. 
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(14)  The  coefficient  of  self-induction  or  inductance  is  defined  as  the  property  of  a 
conductor  by  which  energy  may  be  stored  up  in  magnetic  form. 

(15)  If  a coil  has  such  dimensions  that  when  one  ampere  flows  through  it  per 
second,  it  is  surrounded  by  one  hundred  million  lines  of  force,  and  furthermore  if  this 
current  is  turned  off,  the  back  E.  M.  F.  generated  by  the  collapsing  field  is  one  volt, 
and  the  coil  is  said  to  have  self-inductance  of  one  henry. 

(16)  The  unit,  the  henry,  is  too  large  for  practical  purposes,  hence,  the  microhenry, 
the  millihenry  and  the  centimeter  are  in  practical  use. 

1,000  centimeters  = 1 microhenry 

1 

1 microhenry  = henry 

1,000,000 

1 

1 millihenry  = henry. 

1,000 

(17)  If  winding  P has  a few  turns  of  comparatively  coarse  wire,  such  as  No. 
14  or  No.  16  B.  & S.,  wound  over  an  iron  core,  and  S has  several  thousand  turns 
of  fine  wire,  such  as  No.  36  B.  & S.,  an  electromotive  force  of  several  hundred  thousand 
volts  may  be  induced  in  S. 

(18)  If  winding  S has  less  turns  than  winding  P the  E.  M.  F.  induced  in  S will 
be  lower  than  that  of  winding  P. 

(19)  To  properly  distinguish  the  various  circuits,  the  winding,  P,  is  called  the 
primary  coil;  and  the  winding  S the  secondary  coil.  The  current  in  P is  termed  the 
primary  current  and  in  S the  secondary  current. 

(20)  One  type  of  apparatus  which  is  constructed  in  accordance  with  this  principle 
is  known  as  the  induction  coil,  which  has  a primary  and  secondary  winding,  a source 
of  direct  current  E.  M.  F.  and  a magnetic  interruptor  which  makes  and 
breaks  the  current  flowing  in  the  primary  circuit.  This  causes  a magnetic  field  to 
rise  and  fall  about  the  winding  S and  induces  therein  a current  of  considerable  pres- 
sure. An  E.  M.  F.  of  100,000  volts  is  thus  readily  obtained. 

(To  Be  Continued.) 


Digitized  by  Google 


Sei»tembeb,  1917 


MILITARY  PREPAREDNESS 


905 


How  to  Become  an  Aviator 

The  Second  Article  of  a Series. for  Wireless  Men  in  the  Serv- 
ice of  the  United  States  Government  Giving  the  Elements  of 
Airplane  Design,  Power,  Equipment  and  Military  Tactics 

By  HENRY  WOODHOUSE 

Author  of  “Text  Book  of  Naval  Aeronautics” 

Ph»tn.  Undtrwd  V Undtrw—d 

THE  AWAKENING  OF  THE  UNITED  STATES 

THE  people  of  the  United  States  are  now  beginning  to  realize  the  importance 
of  aeronautics,  and  the  steps  recently  taken  to  develop  our  air  service 
are  so  far-reaching  in  their  scope  and  importance  that  we  cannot  for  the  mo- 
ment realize  the  magnitude  of  the  undertaking  or  the  stimulus  to  commercial 
use  of  the  airplane  which  is  bound  to  follow. 

The  entire  country  is  co-operating  with  the  Aircraft  Production  Board  and 
the  Army  and  Navy  in  developing  the  air  service.  Corporations  employing 
hundreds  of  skilled  mechanics  for  the  construction  of  low  and  high  speed  scout- 
ing airplanes,  scouting  seaplanes  and  special  types  for  special  service  have 
been  formed.  About  30,000  applications  have  been  received  from  young  men 
wishing  to  join  the  air  service.  Most  of  these  are  college  men,  several  hundred 
of  whom  are  now  learning  to  fly  at  their  own  expense  in  order  to  be  ready  to 
meet  an  emergency.  Six  units  of  the  aerial  coast  patrol  are  under  organiza- 
tion. The  members  of  these  organizations  are  training  at  their 
own  expense  and  have  purchased  seaplanes,  the  use  of  which  they  have  offered 
to  the  Government.  The  same  is  true  in  the  naval  militia.  Patriotic  persons 
who  became  interested  in  aerial  preparedness  through  the  efforts  of  the  Aero 
Club  of  America  have  contributed  airplanes  and  funds  with  which  to  start 
aviation  sections  in  the  naval  militia  of  a number  of  states.  It  is  now  expected 
that  this  country,  which  has  produced  such  men  as  Langley,  the  Wrights,  Curtiss 
and  other  pioneers,  will  take  giant  steps  in  the  development  of  our  much  needed 
air  service. 

BRIEF  OUTLINE  OF  AVIATION  INSTRUCTION  FOR  SERVICE 

ON  THE  WAR  FRONTS 

The  training  of  aviators  is  fast  becoming  an  exact  science.  When,  early 
in  the  war,  aviators  were  needed  in  large  numbers  and  were  employed  mainly 
for  scouting,  aerial  coast  patrol  and  spotting  of  shots,  even  the  European  navies 
were  willing  to  suspend  practically  all  the  qualifications  apart  from  flying.  Later, 
as  the  duties  of  aviators  increased  rapidly,  and  the  shortage  of  trained  men 
made  it  necessary  to  “break  in”  civilians,  their  training  had  to  be  carried  out 
on  scientific  lines. 

Whenever  the  personnel  available  is  untrained  in  naval  matters,  it  is  neces- 
sary to  teach  the  students  the  rudiments  of  naval  discipline  and  naval  regulations 
as  well  as  aeronautics.  Great  Britain  has  been  obliged  to  do  so  to  obtain  military 
aviators,  and  the  British  system,  which  has  been  adopted  by  her  Allies  and 
Canada,  is  undoubtedly  the  best  system  to  follow  to-day. 

In  connection  with  the  training  of  a naval  aviator,  the  experience  of  the 
British  Air  Organization  of  which  General  W.  S.  Brancker,  R.  A.,  is  director, 
will  be  of  interest,  particularly  to  such  civilians  who  heretofore  have  had  no 
idea  of  the  detailed  work  required  to  train  a modern  aviator.  He  says  in  part  : 
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“The  civilian  who  wishes  to  join  the  Army  or  Navy  Air  Service  in  Great 
Britain  or  Canada  at  present  has  first  to  join  the  service  as  a cadet  and  go 
through  a course  in  the  cadets’  school,  at  which  military  subjects  as  well  as 
aeronautic  subjects  are  taught.  He  gets  a grounding  drill  and  discipline,  care 
of  arms,  interior  economy,  military  law,  and  the  use  of  the  machine  gun ; this 
course  lasts  about  two  months.  From  this  the  cadet  is  sent  to  a Flying  Corps 
Training  School,  School  of  Military  Aeronautics,  where  he  begins  his  technical 
training  on  the  ground.  In  Canada,  and  in  some  cases  in  England,  he  gets  the 
first  mentioned  military  training  at  the  same  time  as  he  gets  the  rudimentary 
training  in  flying  or  operation  of  dirigibles  and  observation  balloons.  He  goes 
through  a course  in  the  care  of  engines  and  rigging,  is  given  some  ideas  of  the 
theory  of  flight,  and  is  taught  wireless  signalling  and  receiving. 


The  naval  type  of  airplane  of  recent  design  starting  on  a long  test  flight 


“He  gets  instruction  in  the  care  of  machine  guns,  in  the  use  of  the  camera, 
in  map  reading,  in  the  observation  of  artillery  fire  with  models,  and  in  his  spare 
moments  he  gets  a certain  amount  of  drill.  This  course  lasts  another  two 
months,  and  if  he  gets  through  this  successfully,  he  is  given  a commission  on 
the  General  List.  He  then  joins  a preliminary  training  squadron  as  a pupil 
and  starts  his  instruction  usually  on  the  slow  Maurice  Farman  airplane,  his 
training  both  in  military  and  technical  subjects  going  on  concurrently.  After 
reaching  a certain  standard  of  efficiency  and  having  completed  a certain  number 
of  hours  in  the  air,  he  is  sent  on  to  an  advanced  training  squadron  or  service 
squadron,  where  he  learns  to  fly  Service  types  of  machines  for  military  purposes, 
and  eventually  qualifies  for  his  wings.  He  is  then  gazetted  as  a flying  officer 
of  the  Royal  Flying  Corps  and  posted  to  a service  squadron.  If  he  shows  ex- 
ceptional promise  as  a pilot  after  his  qualification,  he  is  sent  to  the  Central 
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Flying  School,  where  he  is  given  extra  higher  instruction  on  flying  scouts. 
During  the  period  of  advanced  training,  he  goes  through  a course  of  aerial 
gunnery  away  from  his  squadron.  The  total  time  in  the  air  usually  required 
to  reach  the  qualification  stage  is  about  thirty  hours’  solo  in  present  circum- 
stances, but,  of  course,  the  length  of  time  that  it  takes  to  reach  this  standard 
depends  entirely  on  the  weather  and  the  number  of  airplanes  available.  During 
the  winter  it  works  out  to  about  four  months,  but  in  the  summer  it  is  consider- 
ably shorter.” 

All  this  may  seem  a long  process,  but  it  is  doubtless  the  best  and  will  prove 
the  shortest  in  the  end  in  producing  well-trained  aviators. 

THE  NAVAL  AIR  SERVICE 

The  naval  air  service  of  any  Government  should  be  divided  into  three  dis- 
tinct, separate  branches,  whose  functions  are  quite  different  and  which  may  be 
designated  as : j 

(1)  The  Offensive  Air  Service,  which  consists  of  squadrons  of 
seaplanes  stationed  on  seaplane  carriers  and  aeronautic  bases,  which 
are  used  for  air  raids,  independent  of  the  fleet ; also  dirigibles  which 
operate  from  bases; 

(2)  The  Auxiliary  Air  Service  of  the  fleet,  including  seaplanes 
and  kite  balloons  which  operate  with  the  fleet,  using  ships  as  bases ; 

(3)  The  Aerial  Coast  Patrol,  which  operates  from  naval  stations 
and  naval  bases.  This  patrol  is  accompanied  by  aircraft  mother 
ships  which  contain  airplane  repair  machinery,  repair  parts,  extra 
seaplanes,  and  which  are  also  employed  to  furnish  fuel  and  supplies  to 
airplanes  operating  on  coasts  far  from  naval  bases  or  large  cities. 

There  are  numerous  services  which  aircraft  render  as  auxiliaries  to  the 
Navy,  some  of  which  are  here  enumerated.  These  apply  particularly  to  diri- 
gibles, airplanes  and  kite  balloons.  Some  of  the  services  rendered  in  the  present 
European  conflict  follow : 

( 1 ) Attacked  ships  and  submarines  at  sea  with  bombs,  torpedoes 
and  guns.  (Seaplanes  and  dirigibles  used.) 

(2)  Bombed  the  enemy’s  bases  and  stations.  (Land  airplanes, 
seaplanes  and  dirigibles  used.) 

(3)  Attacked  the  enemy’s  aircraft  in  the  air.  (Airplanes  and 
seaplanes  used.) 

(4)  Served  as  the  eyes  and  scouts  of  fleets  at  sea.  (Dirigibles, 
seaplanes  and  kite  balloons  used.) 

(5)  Protected  ships  at  sea  and  in  ports  against  attacks  from 
hostile  submarines  and  battleships.  (Seaplanes  and  dirigibles  used.) 

(6)  Defended  and  protected  naval  bases  and  stations  from  naval 
and  aerial  attacks.  (Land  airplanes,  seaplanes  and  dirigibles  used.) 

(7)  Convoyed  troop  ships  and  merchant  ships  on  coastwise  trips. 
(Dirigibles  and  seaplanes  used.) 

(8)  Patrolled  the  coasts,  holding  up  and  inspecting  doubtful 
ships,  and  convoying  them  to  examining  stations  and  searching  coasts 
for  submarine  bases.  (Dirigibles  used.) 

(9)  Prevented  hostile  aircraft  from  locating  the  position  and 
finding  the  composition  and  disposition  of  the  fleet,  getting  the  range 
of  ships,  naval  bases,  stations,  magazines,  etc.  (Land  airplanes  and 
seaplanes  used.) 
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(10)  Located  and  assisted  trawlers,  destroyers  and  gunners  in 
capturing  or  destroying  hostile  submarines.  (Seaplanes,  dirigibles  and 
kite  balloons  used.) 

(11)  Co-operated  with  submarines,  guiding  them  in  attacks  on 
ships.  (Dirigibles  and  seaplanes  used.) 

(12)  Located  mine-  fields  and  assisted  trawlers  in  destroying 
mines.  (Dirigibles,  seaplanes  and  kite  balloons  used.) 

(13)  Served  as  the  “eyes  in  planting  mines,”  minimizing  the  time 
required  for  mine  planting.  (Dirigibles,  seaplanes  and  kite  balloons 
used.) 

(14)  Served  as  “spotters”  in  locating  the  position  of  the  hostile 
ships  and  directing  gunfire.  (Dirigibles,  seaplanes  and  kite  balloons 
used.) 

(15)  Served  as  carriers  of  important  messages  between  ships 
which  could  not  be  entrusted  to  wireless  owing  to  the  possibility  of  the 
enemy  wireless  picking  up  the  messages,  such  as  communicating  to 
incoming  ships  information  regarding  the  location  of  mines,  sub- 
marines and  courses,  to  avoid  mistakes  and  confusion.  (Seaplanes 
and  dirigibles  used.) 

(16)  Carried  out  operations  over  land  and  sea  intended  to  di- 
vert the  attention  of  and  mislead  the  enemy  while  strategical  opera- 
tions were  being  carried  out  by  the  fleet  of  squadrons.  (Land  air- 
planes, seaplanes  and  dirigibles  used.) 

(17)  Have  made  it  possible  for  commanders  to  get  films  of 
theaters  of  operation,  photographs  of  the  location,  composition  and 
disposition  of  hostile  naval  forces,  and  photographic  records  of  con- 
dition and  of  the  movements  and  operations  of  their  own  as  well  as 
of  the  hostile  naval  forces. 


The  civilian  will  now  realize  the  immense  importance  of  a properly  equipped 
fleet  of  seaplanes  to  assist  the  operations  of  naval  vessels.  It  should  be  self-  * 
evident  that  seaplanes  can  reconnoitre  any  distance  into  bays,  rivers  and  behind 
protected  fortresses  over  which  coast  patrols  or  naval  vessels  have  positively 
no  control. 

One  of  the  most  important  uses  to  which  aircraft  have  been  put  since  the 
beginning  of  the  European  war  has  been  the  locating  of  submerged  submarines 
and  mines.  In  any  discussion  of  what  can  be  done  against  the  submarine,  it 
must  be  first  stated  whether  we  mean  the  protection  of  ships  at  sea  or  on  coast- 
wise trips.  Nothing  could  protect  the  sea  lanes  so  well  as  large  dirigibles,  as 
capable  as  the  Zeppelins  are,  of  cruising  for  3,000  miles  without  stopping. 

Unfortunately,  no  country  outside  of  Germany  has  large  dirigibles  for 
use  for  this  purpose.  If  we  had  such  airships  to  patrol  the  ship  lanes  daily, 
no  submarine  would  be  safe,  no  matter  where,  on  sea,  if  large  dirigibles  were 
thus  patrolling  because  large  dirigibles  carry  guns  of  sufficient  caliber  to  sink 
a submarine  with  a single  shot.  Likewise,  observers  from  a dirigible,  as  in 
the  case  of  an  observer  from  an  airplane,  can  see  a submarine  miles  away 
when  a man  from  a ship  cannot  detect  it.  The  airship  travels  many  times  faster 
than  undersea  craft,  and  the  submarine  could  not  easily  detect  the  approach  of 
an  airship. 

The  submarine  menace  could  be  checked  by  present-day  aircraft — sea- 
planes, small  dirigibles  and  kite  balloons.  We  are  now  building  large  seaplanes 
which  are  capable  of  carrying  fuel  for  continuous  flights  over  a period  of 
fifteen  hours  and  capable  of  gaining  a speed  of  more  than  seventy-five  miles 
an  hour.  A number  of  such  other  seaplanes  have  already  been  supplied  to 
England  and  have  done  very  effective  work. 

The  first  aerial  submarine  hunt  in  American  history  took  place  in  March, 
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1917.  Following  the  report  of  the  keeper  of  the  lighthouse  at  Quogue,  Long 
Island,  that  there  was  evidence  that  two  U-boats  were  “lying  in  toward  the 
Sound,”  a fleet  of  civilian  aviators,  who  later  became  a part  of  the  Aerial  Re- 
serve Squad  at  Governor's  Island,  rose  from  the  Mineola,  Long  Island,  Aviation 
Field  in  a forty-mile  an  hour  gale  and  rain  and  a bad  fog.  They  were  detailed 
to  patrol  the  Long  Island  coast  from  Oyster  Bay  to  Montauk  Point,  while 
Governor’s  Island  aviators  watched  over  the  shore  from  the  island  to  Oyster 
Bay.  Two  of  the  aviators,  Acosta  and  Briggs,  were  out  for  three  days.  They 
did  not  return  to  their  headquarters,  merely  landing  when  they  were  forced  to 
do  so. 

Considering  that  there  was  a gale  blowing,  the  weather  was  foggy,  and  it 


Lieut.  C.  C.  XV timer,  U.  S.  N.  R.  F.,  and  David  McCullough  examining  one  of  the  latest 
model  flying  boats  made  for  the  navy 


was  their  first  experience  of  the  kind,  it  was  quite  a difficult  task,  but  it  was 
well  done  by  all.  Captain  Briggs  and  Lieutenant  Wehrle  flew  a distance  of 
124  miles  in  a driving  rain-storm.  The  machines  went  out  between  five  and 
eleven  miles  at  sea,  the  inlets  and  bays  were  searched,  vessels  plotted,  compass 
directions  and  time  when  located  were  given,  but  the  submarines  were  not 
found.  None  of  the  machines  were  equipped  with  wireless  telegraphy,  neither  was 
there  a receiving  station  in  operation.  But  there  was  a cruiser  within  range 
that  could  have  been  summoned  if  the  submarine  had  been  found. 

It  was  later  found  out  by  the  Navy  Department  that  the  vessels  sighted 
were  new  coast  patrol  boats  which  were  returning  from  a trial  trip  and  which 
passed  Montauk  Point  at  six  o’clock  on  the  evening  of  March  26th,  heading 
into  Long  Island  Sound.  However,  the  Navy  Department  was  gratified  in 
positively  determining  that  there  were  no  U-boats  in  the  vicinity  of  these  shores. 

The  flight  of  the  seaplanes  was  fully  justified  in  view  of  the  recent  ex- 
ploits of  the  German  submarine,  U-53,  which  suddenly  appeared  one  day  at 
Newport  Harbor  and  which  during  the  return  trip  sank  a half  dozen  ships  in 
succession. 
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By  ALFRED  N.  GOLDSMITH,  PH.D. 

Director  of  the  Radio  Telegraphic  and  Telephonic  Laboratory  of  the  College  of  the  City  of  New  York 

ARTICLE  IX 

(Copyright,  1917,  by  Wireless  Press,  Inc.) 


CONTINUING  our  consideration  of  the  generation  of  radio  frequency  cur- 
rents by  alternators,  we  pass  to  an  interesting  and  important  form  of 
alternator  largely  developed  by  E.  F.  W.  Alexanderson  of  the  General  Electric 
Company.  This  machine  has  generally  been  distinguished  by  the  direct  gener- 
ation of  the  very  high  frequency  desired,  and  its  construction  has  given  rise  to 
numerous  difficult  problems.  The  experimental  work  in  connection  with  these 
alternators  was  originally  undertaken  by  the  General  Electric  Company  at  the 
suggestion  of  Mr.  R.  A.  Fessenden,  then  associated  with  the  National  Electric 


Figure  104 — Rotor  and  shaft  of  100,000  cycle  Alexanderson  alternator 
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Signaling  Company ; and  much  of  the  earlier  development  was  done  in  conjunc- 
tion with  that  company. 

In  1908,  Mr.  Alexanderson  described  a 100,000  cycle  alternator  of  this 
type,  built  to  deliver  approximately  2 kilowatts.  A later  description  given  by 
him  follows  (with  brief  additions  by  the  author)  : 

“The  alternator  is  of  the  inductor  type  (that  is,  with  stationary  armature 
and  field,  but  with  a rotating  element  which  causes  a pulsating  field  to  cut  the 
armature  conductors),  and  is  provided  with  a novel  arrangement  of  the  magnetic 
circuit,  allowing  the  construction  of  a rotor  which  can  be  operated  at  exceedingly 
high  speeds.  In  the  final  form  of  the  alternator,  shown  in  Figure  103,  the  rotor, 
C,  consists  of  a steel  disc  with  a thin  rim  and  much  thicker  hub,  shaped  for 
maximum  strength  (that  is,  with  a width  that  progressively  diminishes  from  ihe 
shaft  out,  so  that  the  strain  on  the  material  outward  because  of  centrifugal  force 
is  the  same  from  the  shaft  to  outer  rim).  The  field  excitation  is  provided  by 
two  coils,  A , located  concentric  with  the  disc  and  creating  a magnetic  field  the 
lines  of  force,  F,  of  which  pass  through  the  cast  iron  frame,  D,  the  laminated 
armature  support,  B and  E,  with  its  teeth,  and  the  disc,  C.  This  flux  also  passes 
through  the  narrow  air  gaps  on  each  side  of  the  disc  rotor,  and  is  indicated  in  the 
figure  by  the  dashed  line  with  arrows.  B represents  the  two  armatures  which  are 
secured  in  the  frame  by  means  of  a thread,  in  order  to  allow  an  adjustment  of  ihe 
air-gap,  the  laminations  carrying  the  armature  conductors  being  located  at 
E.  Instead  of  poles  or  teeth,  the  disc,  C,  is  provided  with  slots  which  are  milled 
through  the  thin  rim  so  as  to  leave  spokes  of  steel  between  the  slots.  The  slots 
are  filled  with  a non-magnetic  material  (phosphor  bronze)  which  is  riveted  in 
place  solidly,  in  order  to  stand  the  centrifugal  force  and  to  provide  a smooth 

surface  on  the  disc  so  as  to  reduce  air 
friction.  The  centrifugal  force  on  each 
slot  filler  is  no  less  than  eighty  pounds 
at  the  high  speed  at  which  the  machine 
is  run. 

“The  standard  100,000  cycle  rotor 
of  chrome  nickel  steel  with  300  slots  is 
shown  in  Figure  104.”  The  shaft  bear- 
ings are  clearly  visible  at  the  ends,  and 
it  will  be  seen  that  they  are  arranged  so 
as  to  make  forced  oiling  practicable. 
The  shaft  in  this  type  of  alternator  is 
long  and  flexible,  thus  permitting  the 
rotor  to  center  itself  and  rotate  about  its 
center  of  mass  somewhat  as  is  done  in 
the  case  of  centrifugal  dryers  for  laun- 
dries. In  this  way,  excessive  shaft 
strains  are  avoided.  There  are  certain 
speeds  (1,700  and  9,000  R.  P.  M.) 
for  which  the  shaft  and  rotor  pass 
through  their  own  resonant  periods  of 
mechanical  vibration,  and  at  these 
speeds  marked  shaft  vibration  tends  to 
occur. 

Figure  103  — General  Electric  Company - . . 

Alexanderson  alternator  A closer  view  of  a portion  of  the 

Digitized  by  Google 


912 


THE  WIRELESS  AGE 


September,  1917 


rotor,  showing  the  slot  fillers  of  non- magnetic  material  is  given  in  Figure 

105.  Some  idea  of  the  care  required  in  the  construction  of  such  a machine  can 
be  gained  from  the  details  of  the  rotor  construction.  Since  the  speed  of  rota- 
tion of  the  rotor  is  20,000  revolutions  per  minute,  or  over  330  revolutions  per 
second,  the  actual  speed  at  the  rim  is 
nearly  twelve  miles  per  minute!  (A 
whimsical  calculation  has  been  made 
which  shows  that  the  rotor,  if  released 
while  spinning  at  full  speed,  would,  if 
it  maintained  its  speed  thereafter,  roll 
from  America  to  Europe  in  a few 
hours!)  Such  a machine  must,  accord- 
ingly,  be  considered  a masterpiece  of 
engineering  design. 

There  are  two  methods  of  armature 
winding  employed  in  the  simpler  forms 
of  these  machines.  The  first  form, 
which  is  a simple  to-and-fro  winding 
(one  turn  per  slot)  is  shown  in  Figure 

106.  In  this  form  of  armature  there  are  600  slots  for  a 100,000  cycle  machine. 
A second  form  of  winding  for  the  armature  has  only  400  slots  for  the  100,000 
cycle  machine.  It  is  shown  in  Figure  107,  and  really  consists  of  two  windings 
in  parallel  in  each  of  which,  by  a sort  of  vernier  action,  a 300-slot  rotor  field 
produces  100,000  cycle  current  in  the  same  phase  in  each  of  the  armature  wind- 
ings. It  is  possible , using  an  800 -slot  armature  winding  of  the  last-mentioned 

type , to  produce  a 200,000 
cycle  current  by  direct  gen- 
eration. This  is  by  far  the 
highest  frequency  which  has 
as  yet  been  produced  directly 
by  an  alternator. 

Through  the  courtesy  of 
John  L.  Hogan,  Jr.,  of  the 
National  Electric  Signaling 
Company,  we  are  enabled  to 
show  in  Figure  108  a test  of 
Figure  106 — Portion  of  armature  winding  of  100,000  an  early  form  of  80,000  cycle 
cycle  Alexanderson  alternator;  600  slot  type  alternator  built  by  the  Gen- 

eral Electric  Company  and 


Figure  105 — Portion  of  rotor  of  Alexan- 
derson 100,000  cycle  alternator, 
showing  slots  in  disc 


used  at  the  Brant  Rock  sta- 
tion of  the  National  Electric 
Signaling  Company  in  1906. 
This  machine  had  a double 
inductor  with  inward  project- 
ing teeth  on  each  half,  and 
the  stator  lay  between  the 
two  “saucer”  shaped  induc- 
tors. It  will  be  seen  that  this 
machine  was  belt  driven  to 
get  the  proper  ratio  of  motor 
to  alternator  speeds,  and  that 


rigure  107 — Portion  of  armature  winding  of  100, 00C 
cycle  Alexanderson  alternator ; 400  slot  type 
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the  motor  is  much 
larger  than  the  alter- 
nator. This  is  quite 
explicable  when  it  is 
remembered  that  the 
windage  loss  in  these 
machines  at  20,000 
R.  P.  M.  is  high,  it 
having  been  claimed 
that  the  rotor  is  ac- 
tually polished  either 
by  air  friction  or  by 
the  friction  of  float- 
ing dust  particles. 
In  any  case,  the  air 
streaming  out  from 
the  machine  is  ap- 
preciably warmed. 
This  windage  loss  be- 
comes unimportant  in 
any  but  the  smallest 
alternators  of  this 
type. 

A somewhat 
similar  machine  built 
by  the  National  Elec- 
tric Signaling  Com- 
pany in  1907  and 
equipped  with  de 
Laval  steam  turbine 

drive  is  shown  in  Figure  109.  This  has  the  advantage  that,  since  the  turbine  is 
itself  an  extremely  high  speed  machine,  the  gearing  losses  are  eliminated  by  the 
direct  drive.  Sufficiently  accurate  speed  regulation  of  a steam  driven  machine  is 
secured  in  practice  by  maintaining  the  steam  pressure  and  radio  frequency  load 
at  constant  values.  The  gearing  shown  in  the  figure  is  used  to  reduce  the  main 
shaft  speed  in  the 
ratio  of  l-to-10  for 
the  operation  of  the 
turbine  governor.  It 
will  be  noted  that 
the  alternator  in  this 
figure  has  an  adjust- 
ment to  rotate  each 
armature  slightly  rel- 
ative to  the  frame  so 
as  to  bring  the  gen- 
erated currents  into 
phase  and  also  has  an 
adjustment  whereby, 
as  stated  previously, 
the  armatures  may 
be  brought  nearer  to 
or  further  from  the 
rotor  for  precise  ad- 
justment of  the  air 


Figure  106 — Early  form 
at  Brant  Rock  station  of 


of  Alexanderson  alternator  under  test 
National  Electric  Signaling  Company 


lifUl 


Figure  109 — Early  form  of  Alexanderson  alternator  coupled  to 
de  Laval  turbine;  under  test  by  National 
Electric  Signaling  Company 
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gap.  Such  an  adjustment  is  of  importance  since  the  output  of  the  machine  is 
largely  dependent  on  the  air  gap,  and  a very  small  air  gap  (of  5 or  10  thousandths 
of  an  inch,  or  a tenth  to  a fifth  of  a millimeter)  is  of  advantage.  The  usual 
gap  is  0.015  inch  (0.38  mm.)  with  a generated  voltage  of  150,  although  voltages  as 
high  as  300  can  be  obtained  with  a 0.004  inch  gap. 

This  machine  was  in  almost  daily  use  at  Brant  Rock  for  several  years,  and 

ran  for  hours  at  a 
time  without  atten- 
tion. The  maximum 
output  was  something 
over  1 K.  W.  at  100,- 
000  cycles. 

A later  form  of 
a 2 K.  W.  Alexander- 
sop  alternator  is 
shown  in  Figure  110. 
This  set  shows  the 
elaborate  forced- feed 
oiling  system  which 
has  been  adopted  for 
the  later  machines. 
The  auxiliary  and 
main  bearings  to  the 
right  of  the  rotor  are 
clearly  visible. 

The  most  recent  form  of  2 K.  W.  machine  of  this  type  is  shown  in  Figure 
111.  The  oiling  system  in  this  machine  is  provided  with  an  interesting  protec- 
tive device.  The  oil  which  is  returned  to  the  reservoir  at  the  right  of  the  base 
plate  (the  tank  having  a sheet  metal  cover  with  handle)  strikes  a small  pivoted 
shovel.  Its  weight  depresses  this  shovel  against  a controlling  spring  tension. 
Should  the  flow  of  oil  cease  for  any  reason,  the  shovel  flies  up  and  automatically 
opens  the  driving  motor  circuits.  In  this  way,  any  danger  of  unoiled  bearings 
“freezing”  is  obviated.  In  this  set,  the  alternator  is  driven  by  a 110  or  220-volt, 
direct  current,  shunt  motor  with  commutating  poles.  The  motor  speed  is  2,000 
revolutions  per  minute  and  this  is  raised  to  the  requisite  20,000  revolutions  per 
minute  by  the  l-to-10  helical-cut  gearing  enclosed  in  the  housing  at  the  center 
of  the  base.  The  oil-pump,  which  is  chain  driven  from  the  motor  shaft,  is  shown 
at  the  right  hand  corner  of  the  base.  To  prevent  any  possibility  of  binding  be- 
tween the  two  thrust  bearings,  due  to  expansion  of  the  shaft  because  of  heating, 
the  machine  is  provided  with  a system  of  equalizing  levers  to  compensate  for  such 
shaft  heating.  These  levers  are  shown  in  the  left  front  of  Figure  111  with  the 
elastic  controlling  leaf  between  them.  Any  tendency  which  would  cause  a change 
in  air  gap  is  counteracted  by  the  automatic  action  of  the  levers.  If  the  air  gap 
should  tend  to  change  at  either  side,  the  magnetic  attraction  at  that  side  would 
cause  an  additional  pressure  and  consequent  heating  on  the  thrust  bearings  at  that 
end;  and  a consequent  expansion  of  the  shaft  there  would  bring  the  rotating 
disc  back  to  a central  position. 

The  expansion  of  the  shaft  by  temperature  is  thus  taken  advantage  of  to 
insure  a correct  alignment.  The  usual  output  of  these  alternators  is  from  10 
amperes  at  200  volts  to  20  amperes  and  100  volts,  depending  on  the  nature  of  the 
load  and  the  mode  of  internal  connection  of  the  armature  sections  of  the  machine. 
The  effective  resistance  of  the  armature  is  1.2  ohms,  the  inductance  being  8.6 
microhenry s corresponding  to  5.4  ohms  at  a frequency  of  100,000  cycles,  or  v(ave 
length  of  3,000  meters.  The  resonance  condenser  load  would,  therefore,  be  0.29 
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Figure  111 — Recent  type  of  2 K.  V.  A.,  100,000  cycle  Alexanderson  alternator 

microfarad  at  the  frequency  mentioned,  if  no  loading  coil  were  used  external  to 
the  machine. 

Another  recent  type  of  Alexanderson  radio  frequency  alternator  is  the  so- 
called  “gyro  alternator.”  The  designation  is  based  on  the  similarity  of  bearings 
in  the  machine  in  question  and  those  in  a high  speed  gyroscopic  compass.  A 
heavy  shaft  is  used,  so  that  vibration  at  the  “critical  speeds”  does  not  occur,  these 
speeds  being  much  higher  than  those  at  which  the  machine  is  actually  run.  The 
use  of  ball  bearings  in  this  machine  has  simplified  the  construction.  No  auxiliary 
bearings  are  needed  in  this  machine. 

Figure  112  shows  one  of  these  machines  with  belted  driving  motor  and  all 
auxiliaries  needed  for  a complete  radiophone  equipment  mounted  on  a base.  The 
particular  equipment  shown  has  been  used  for  the  transmission  of  speech  160 


Figure  112 — Recent  General  Electric  Company- Alexanderson  alternator  of  “gyro”  type 

miles  (250  km.).  The  alternator  generates  33,000  cycles  per  second,  which  is 
transformed  into  100,000  cycles  (corresponding  to  a wave  length  of  3,000  m.). 
The  100,000  cycle  energy  is  modulated  by  a magnetic  amplifier  which  is  con- 
trolled directly  by  a standard  microphone.  A description  of  the  magnetic  ampli- 
fier system  of  modulation  follows  under  “Modulation  Control  Systems.” 
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Passing  from  the  smaller  machines,  Mr.  Alexanderson  has  had  built  a 50 
kilowatt,  50,000  cycle  alternator  (and  very  considerably  larger  machines  are  under 
test  and  construction).  This  machine  is  shown  in  Figure  113.  The  open  circuit 
voltage  of  this  machine  and  the  transformer  described  below  is  about  550  volts, 
but  the  machine  is  normally  operated  at  about  125  amperes  and  400  volts.  The 
rotor  is  similar  to,  although  naturally  larger  than  that  of  the  smaller  machines 
previously  described,  but  an  extremely  heavy  and  rfgid  shaft  is  used.  The 
machine  has  proven  capable  of  furnishing  85  kilowatts  for  brief  periods.  Oper- 
ating at  3,500  revolutions  per  minute,  its  bearings  and  shaft  construction  are  similar 
to  those  of  normal  high  speed  turbines.  The  machine  speed  never  attains  the 
“critical  speed”  value,  thus  avoiding  the  necessity  for  auxiliary  bearings.  Because 


Figure  113 — 50  kilowatt , 50,000  cycle , General  Electric  Company- Alexanderson  alternator 


of  the  very  rigid  shaft,  the  rotor  is  not  measurably  deflected  by  the  magnetic 
field.  “The  thrust  bearings  for  the  collars  shown  at  each  end  of  the  rotor  shaft 
are  held  in  position  with  a system  of  equalizers,  which  have  for  their  object  the 
avoidance  of  any  possibility  of  binding  in  the  bearings  due  to  expansion  of  the 
shaft  from  change  in  temperature,  and  at  the  same  time  automatically  draw  up 
all  slack  in  the  bearings  as  they  become  worn.  The  equalizers  are  the  heavy 
vertical  columns  and  links  shown  in  the  photograph  of  the  assembled  machine. 

“The  direct  generation  of  radio  frequencies  by  a machine  working  on  the 
principle  of  a simple  alternator  is  possible  only  by  the  use  of  a very  low 
voltage  winding.  On  the  other  hand,  if  the  alternator  windings  were  designed 
to  be  connected  directly  in  series  with  an  antenna,  the  terminal  voltage  would 
be  about  2,000  to  3,000  volts.  Thus  it  is  apparent  that  with  this  type  of  machine 
it  is  necessary  to  use  a transformer  between  the  machine  and  its  output  circuit. 
The  alternator  windings  consist  of  thirty-two  independent  circuits  connected  to 
the  same  number  of  independent  primaries  of  the  transformer.  The  transformer 
has  a number  of  secondary  circuits  which  can  be  connected  for  various  ratios 
of  transformation  between  4-to-l  and  24-to-l.  Thus  the  alternator  can  be  adapted 
to  antennas  of  greatly  different  characteristics.  The  primary  windings  of  the 
transformer  are  grounded  in  the  middle,  so  that  the  greatest  potential  difference 
to  ground  on  the  alternator  winding  is  one-half  the  voltage  generated  by  one 
alternator  circuit. 

“The  transformer  is  a closely  coupled  one,  the  coupling  coefficient  being  0.95. 
In  the  phraseology  of  the  alternating  current  designers,  the  transformer  may  be 
described  as  having  about  30  per  cent,  magnetizing  current  and  30  per  cent,  total 
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leakage.  Although  the  transformer  has  no  iron  core,  it  has  a measurable  core 
loss  due  to  the  eddy  currents  in  the  conductors  caused  by  the  magnetic  flux.  If 
it  were  not  for  these  eddy  currents,  the  efficiency  of  the  transformer  would  be 
close  to  99  per  cent. ; as  it  is,  the  efficiency  is  about  95  per  cent.  This  efficiency  is 
approximately  constant  between  frequencies  of  25,000  and  50,000  cycles,  because 
what  the  transformer  in  one  sense  gains  by  the  higher  frequency,  it  loses  on 
account  of  the  higher  eddy  current  accompanying  that  frequency.  The  numerous 
multiple  circuits  in  the  primary,  as  well  as  those  in  the  secondary,  are  carefully 
transposed  so  as  to  make  cross  currents  impossible  between  the  different  circuits. 

‘‘While  it  appears  that  the  most  practical  arrangement  from  all  points  of 
view  is  the  one  described,  t.  e.,  a low  voltage  winding  and  transformer,  experi- 
ments have  been  made  with  windings  distributed  in  such  a way  that  larger  slots 
can  be  used  with  room  for  more  insulation.  A sample  machine  of  this  type  of 
3 K.  W.  output  at  45,000  cycles  was  built,  and  a diagrammatic  representation 
of  the  armature  cross  section  and  rotor  is  given  in  Figure  114.  This  generates  a 
frequency  three  times  as  high  as  the  one  for  which  the  slots  on  the  winding  are 

apparently  designed.  This  method  may 
be  characterized  as  generating  triple 
harmonics  without  the  fundamental. 
The  action  is  somewhat  like  that  of  a 
vernier,  the  flux  through  the  stator  pro- 
jections changing  from  that  due  to  two 
teeth  on  rotor  t°  that  due  to  one 
tooth  at  three  times  the  apparent  fre- 
quency of  the  machine.  While  the 
-drma/oro  characteristics  of  this  machine  have 
proven  entirely  satisfactory,  in  accord- 
ance with  expectations,  it  is  probable 
that  the  original  simple  form  of  wind- 
ing will  be  adhered  to,  because  the  con- 
centration of  large  conductors  with  more 
current  in  one  slot  causes  not  only  higher 
losses,  but  also  a lower  rate  of  heat  dissipation  and  therefore  less  output  can  be 
expected  from  the  same  amount  of  material.” 

It  may  here  be  mentioned  that  the  machines  shown  in  Figures  110,  111,  112, 
and  113  have  all  been  used  for  radio  telephony  in  connection  with  further  de- 
vices which  will  be  described  under  “Control  Systems.”  The  first  was  used 
principally  by  the  National  Electric  Signaling  Company  in  Mr.  Fessenden’s  tests 
between  Boston  and  New  York  (Jamaica),  a distance  of  some  150  miles  (240 
km.).  This  was,  however,  not  a matter  of  regular  communication,  but  rather 
of  test  work.  The  machine  shown  in  Figure  111  has  enabled  quite  regular  com- 
munication between  Schenectady  and  New  York,  the  distance  being  150  miles 
(250  km.).  Even  the  smallest  machine  (of  Figure  112)  running  on  much  reduced 
power,  has  enabled  the  same  stretch  to  be  bridged  when  suitable  receiving  appar- 
atus was  employed. 

With  the  large  machine  shown  in  Figure  113,  employing  the  magnetic 
amplifier  controlling  device  to  be  described  hereafter,  the  output  was  successfully 
modulated  between  5.8  kilowatts  minimum  and  42.7  kilowatts  maximum.  . This 
is,  to  date,  the  maximum  amount  of  radio  frequency  energy  controlled  telephonic- 
ally  by  any  means. 


Figure  114 — Diagrammatic  representation 
of  Alexanderson  alternator  for  direct 
generator  of  triple  frequency 


This  is  the  ninth  article  of  a series  on  “Radio  Telephony"  by  Dr.  Goldsmith.  In  Article 
X,  which  will  appear  in  the  October  issue,  the  author  discusses  the  modulation  of  power 
by  the  human  voice  and  the  decree  and  stability  of  its  control.  The  rating  of  radiophone 
transmitters  is  considered  and  the  classification  of  control  systems.  In  microphone  trans- 
mitters the  work  of  Seibt.  Poulsen,  Goldschmidt,  Fessenden,  Colin  and  Jeance  is  described. 
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A Digest  of  Electrical  Progress 

Experiments  with  Iron  and  Steel  Wires  for  PowerTrans- 
mission — The  Future  Application  of  Electrical 
Power— An  Electric  Truck  Garage — Wireless’  Phone 
for  Train  Dispatching — Government  Nitrate  Plants 


IRON  AND  STEEL  WIRES  FOR  POWER  TRANSMISSION 


IN  view  of  the  enormous  demands  of  the  war  upon  the  aluminum  and  copper 
industries  we  may  yet  witness  the  use  of  steel  wires  for  the  transmission  of 
power.  Not  that  such  transmission  can  be  carried  on  equally  well  by  steel  wires, 
but  that  the  lack  of  material  may  cause  engineers  to  adopt  such  systems  for 
transferring  power  from  point  to  point. 

In  a recent  issue  of  the  Electrical  World,  the  results  of  certain  experiments 
conducted  by  L.  W.  W.  Morrow  of  the  University  of  Oklahoma  are  recorded, 
and  it  is  shown  that  if  necessary,  it  would  be  possible  to  use  such  metals 
at  least  over  short  distribution  territory. 

The  World  remarks  editorially: 

“War  is  a condition  which  necessarily  interferes  with  normal 
conditions  of  supply  in  commodities.  It  is  useless  to  cavil  or  repine 
at  war  prices.  There  would  be  no  credit  in  being  optimistic  if  the 
turning  of  a nation  to  warfare  left  all  the  industry  and  prices  in  the 
ordinary  status  quo  ante  bellum.  The  demands  for  the  electrically- 
conducting  metals  tend  to  raise  their  prices  to  economically  unattain- 
able values.  If  copper  and  aluminum  are  not  at  present  available  for 
conductors,  the  question  arises  of  what  can  be  found  during  the  in- 
terim to  meet  immediate  needs  in  electric  transmission.,, 

In  the  experiments  of  Professor  Morrow,  three  kinds  of  wire  were  tested, 
namely:  y^-mch.  E.  B.  B.,  }4-inch  Siemens-Martin  steel,  and  5/16-inch  stan- 

dard Bessemer  messenger  copper  cable.  These  were  arranged  in  pairs  on  the 
pole  line  in  such  a way  that  the  measurements  could  be  made  on  the  generator  and 
the  load-end  of  the  line  with  the  same  instruments. 

The  electrical  test  consisted  of  measuring  the  power  input  to  the  line,  the 
impressed  and  terminal  voltages,  the  line  current,  the  efficiency  of  transmission 
and  the  regulation.  Other  measurements  included  that  of  the  impedance,  the 
effective  resistance,  the  ohmic  resistance  and  reactance. 

It  is  a well  known  fact  that  losses  in  copper  or  in  aluminum  wires  depend 
only  on  the  cross  section  at  a given  temperature,  and  such  losses  can  be  pre- 
calculated with  the  greatest  accuracy,  but  in  the  case  of  a magnetic  wire,  such 
as  iron  or  steel,  the  skin  effect  is  very  appreciable  even  at  60  cycles,  and  this 
depends  to  some  extent  upon  the  strength  of  the  alternating  current  carried  by 
the  conductor.  This  is  due  to  the  fact  that  the  skin  effect  depends  upon  the 
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permeability  of  the  wire  at  a particular  frequency.  Some  of  the  results  noted 
were  as  follows: 

“The  effective  resistance  for  a mile  of  wire  or  the  resistance  to 
60-cycle  alternating  current  is  not  constant  owing  to  skin  effect  and 
magnetic  properties  of  iron.  It  increases  rapidly  until  saturation  is 
approached  when  it  becomes  almost  constant.  The  Siemens-Martin 
cable  did  not  show  saturation  effects.  Its  resistance  increases  less 
rapidly  with  current  than  that  of  the  other  wires  tested  and  is  higher 
than  that  of  E.  B.  B.  cable  for  currents  less  than  15  amperes,  but  less 
for  currents  greater  than  15  amperes.  The  permeability  also  has  a 
marked  effect  on  the  reactance,  that  of  Siemens-Martin  cable  being 
much  less  than  that  of  E.  B.  B.  cable  of  the  same  size.” 

From  the  mechanical  test,  it  is  concluded  that  the  greater  strength  of 
iron  wire  compared  with  the  copper  enables  the  use  of  longer  spans  and  hence 
reduces  the  number  of  poles  and  power  required.  Therefore,  the  interest  on 
investment  saved  may  partly  or  wholly  offset  the  inefficiency  of  transmission 
of  iron  wire. 

In  the  mechanical  test  of  three  types  of  cables,  it  was  determined  that 
Siemens-Martin  wire  has  the  lowest  co-efficient  of  expansion  and  the  greatest 
strength,  and  its  resistance  and  reactance  increase  less  rapidly  with  the  cur- 
rent than  for  any  of  the  other  wires,  and  with  heavy  current,  the  resistance, 
reactance  and  impedance  are  individually  less  than  the  same  values  for  other 
types  of  iron  wire  of  the  same  size.  At  low  current  values,  Siemens-Martin 
wire  has  higher  impedance  than  resistance. 

The  writer  concludes: 

“On  account  of  the  effect  of  iron  or  steel  on  the  electrical  char- 
acteristics of  alloys,  it  is  doubtful  whether  better  transmission  can  be 
obtained  from  the  latter  than  with  plain  iron  or  steel  wire.  Conditions 
as  to  cost  of  copper,  power  to  be  transmitted,  voltage,  etc.,  will  deter- 
mine the  advisability  of  using  iron  instead  of  copper  wire,  and  also 
will  determine  the  type  of  iron  wire  which  should  be  used.” 


THE  FUTURE  APPLICATION  OF  ELECTRICAL  POWER 

T"\ECRYING  the  indiscriminate  erection  of  power  plants  throughout  the 
United  States  without  regard  to  future  developments  or  cheaper  means 
now  available,  C.  W.  Stone,  in  a current  issue  of  the  General  Electric  Review, 
calls  attention  to  certain  phases  of  the  situation  which  should  have  the  approval 
of  electrical  engineers  at  large.  He  mentions  that  there  probably  has  never 
been  a time  where  there  has  been  more  rapid  development  in  the  adaptation  of 
electricity  to  given  power  purposes  than  in  the  last  few  years,  which  can  be 
directly  accounted  for  by  the  fact  that  manufacturers  of  this  country  have  been 
called  upon  to  increase  their  facilities,  and  they  have  found  the  quickest  and 
best  way  to  secure  this  increased  capacity  was  to  make  use  of  electrical  power 
available  from  a central  station.  The  word  “power”  as  originally  used  in  elec- 
trical industry  referred  to  motors  of  different  characters,  but  to-day  the  avail- 
able energy  of  the  central  station  is  put  to  other  useful  purposes  such  as  elec- 
trical enameling,  ovens,  core  baking  ovens,  electrical  sherardizing,  the  heating 
of  glue  pots,  electrical  steel  furnaces,  electrical  brass  furnaces,  hardening 
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furnaces,  electrical  welding  and  many  other  applications  which  cannot  be  enu- 
merated here. 


It  would  s,eem  that  this  step-by-step  adoption  of  electrical  power  would 
finally  lead  up  to  its  universal  application,  and  although  there  has  been  remark- 
able expansion  in  this  direction,  there  is  probably  more  work  done  to-day  by 
hand  power  or  by  other  mechanical  means  than  by  electrical  power. 

The  writer  goes  on  to  mention  that  one  of  the  severest  handicaps  to  further 
progress  in  this  direction  is  the  fact  that  two  and  even  three  frequencies  of 
alternating  current  have  been  adopted  as  standard  for  electrical  work.  He 
mentions  a few  isolated  developments  which  unfortunately  have  adopted  the 
frequency  of  forty  cycles  and  calls  attention  to  the  fact  that  any  engineer  who 
is  recommending  the  installation  of  any  new  plant  at  this  frequency  is  making 
a mistake  which  will  some  day  cost  the  user  a large  amount  of  money  to  rectify. 

The  standardization  of  frequencies  is  not  the  only  standardizing  work  which 
should  be  undertaken,  but  is  that  which  should  have  attention  first. 

He  urges  that  a definite  program  should  be  laid  out  to  standardize  the 
speeds  of  power  motors  and  voltages  for  different  grades  of  service.  Too  little 
attempt  has  been  made  in  this  direction.  It  has  been  the  common  method  to 
develop  a mechanical  machine  first  and  then  fit  a motor  to  it,  but  better  results 
would  be  obtained  by  co-operative  work,  developing  the  machine  and  the  motor 
as  a complete  unit  and  thereby  eliminating  a very  large  number  of  special  motors 
which  have  proven  expensive. 

Some  of  the  handicaps  which  Mr.  Stone  tells  us  must  be  removed  to  make 
way  for  the  universal  application  of  electrical  power  are  set  forth  as  follows: 


“One  of  the  essential  features  is  that  we  should  have  universal 
frequency  on  our  alternating  current  systems.  Sixty  cycles  is  more 
commonly  used  than  any  other  frequency.  Twenty-five  cycles  is  prob- 
ably the  next  most  commonly  used  frequency,  but  this  frequency  is 
largely  confined  to  systems  requiring  other  than  alternating  currents; 
in  other  words,  twenty-five  cycles  is  seldom  used  for  any  direct  appli- 
cation, as  it  is  usually  converted  into  either  low-voltage  direct  cur- 
rent or  high  voltage  direct  current.  Consequently  60  cycle  could 
be  used  just  as  well  for  this  purpose.  There  are  a few  systems  using 
33  cycles  and  still  fewer  using  50  cycles.  There  is  no  reason  for 
the  existence  of  either  one  and  the  sooner  they  are  eliminated  the 
better. 

“It  would  appear  that  the  future  development  in  this  country 
should  be  to  stop  in  some  way  indiscriminate  building  of  small  power 
houses,  such  as  isolated  plants,  etc.,  and  to  start  to  develop  a com- 
plete and  continuous  network  of  wires  all  over  the  country,  not 
necessarily  all  owned  and  operated  by  one  company ; on  the  contrary, 
a probably  better  arrangement  would  be  to  have  individual  distributing 
companies  in  each  community  large  enough  to  support  it,  and  then 
have  large  power  generating  companies  scattered  all  over  the  coun- 
try in  places  where  fuel  can  be  most  readily  obtained,  as  well  as 
water,  labor,  etc.,  all  these  power  generating  stations  being  inter- 
connected and  exchanging  power  as  the  demand  for  power  in  the  ad- 
jacent neighborhoods  develops.  Operating  in  such  a manner  would 
mean  that  power  could  be  produced  for  far  less  than  it  can  be  at 
present,  both  on  account  of  the  great  reduction  in  fuel  costs  and  also 
in  capital  investments.  Also,  there  would  be  additional  saving  in 
labor.” 
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AN  ELECTRIC  TRUCK  SERVICE  GARAGE  BY  A PUBLIC 
LIGHTING  CORPORATION 

TT OW  the  Commonwealth  Edison  Company  of  Chicago,  111.,  proposes  to  en- 
**  large  its  electrical  service  department  to  include  a garage  for  the  super- 
vision and  maintenance  of  electric  trucks,  is  the  subject  of  an  article  by  E.  W. 
Lloyd,  general  contract  agent,  in  a recent  issue  of  the  Electrical  Review  and 
W estern  Electrician.  The  decision  to  supply  this  service  was  the  outcome  of 
observation  of  the  problems  involved,  especially  those  of  cost  and  maintenance. 

A large  service  station  is  being  erected  at  Jackson  Boulevard  and  Morgan 
Street,  practically  in  the  heart  of  the  trucking  center.  This  building  will  be 
complete  by  the  end  of  the  summer  and  will  accommodate  one  hundred  trucks. 
If  the  service  proves  successful,  additional  space  will  be  provided  in  the  same 
neighborhood.  Additional  service  stations  are  contemplated  as  the  project 
develops. 

A comprehensive  system  has  been  laid  down  whereby  the  customer  will  be 
enabled  to  determine  in  advance  the  operating  cost  of  any  particular  type  of 
electric  truck  or  fleet  of  trucks.  Only  new  trucks  will  be  accepted  in  the  service. 
The  rate  for  each  size,  equipped  with  a standard  battery,  will  be  a flat  figure 
per  annum  payable  monthly  in  twelve  equal  parts.  Trucks  equipped  with  bat- 
teries of  larger  size  than  the  standard,  will  be  charged  for  at  proportionally 
higher  rates.  The  service  proposed  will  provide  for  renewal  of  battery,  tires,  and 
mechanical  parts  when  they  wear  out.  In  fact,  the  customer's  vehicle  will  be 
practically  as  good  as  new  at  the  end  of  the  contract  period,  except  for  such 
depreciation  as  may  have  taken  place  in  the  non-wearing  parts.  If  this  project 
is  successful,  it  will  undoubtedly  be  taken  up  by  other  cities  throughout  the 
country.  It  should  result  in  a great  stimulus  to  the  electrical  vehicle  industry. 

The  service  contemplated  is  outlined  as  follows: 

“The  proposed  service  will  naturally  first  cover  the  ordinary 
garaging  or  storage,  including  the  cleaning  and  care  of  vehicles. 
Secondly,  it  will  include  the  supply  of  energy  for  charging  the  battery 
and  in  the  third  place  it  will  provide  for  the  maintenance  or  upkeep 
of  the  wearing  parts  of  the  vehicle,  including  tires,  battery  and  mechan- 
ical parts. 

“The  maintenance  will  cover  minor  repairs  of  all  kinds  as  well 
as  the  renewal  of  tires  and  battery  when  worn  out.  It  will  also  in- 
clude painting  of  the  body  at  specified  intervals,  and  provide  for 
retouching  and  varnishing  at  intermediate  times. 

“Such  service  will  obviously  relieve  the  customer  of  administra- 
tive expense  and  the  cost  of  supervision,  both  direct  and  indirect, 
which  he  would  have  to  bear  if  he  operated  the  vehicles  in  his  own 
garage.  It  must  be  understood  that  the  owner  pays  the  drivers'  wages, 
insurance,  and  the  cost  of  damage  by  accidents." 

A specially  qualified  staff  for  the  development  and  conduct  of  this  service 
will  be  employed.  Commenting  on  this,  the  writer  says: 

“Salesmen,  supplemented  by  transportation  engineering  service, 
will  be  able  to  present  to  prospective  customers  having  large  horse- 
truck  equipments,  facts  and  figures  which  will  satisfy  them  as  to  their 
present  expense,  and  will  subsequently  present  statements  which  will 
prove  the  reduced  expense  to  be  effected  by  substituting  electric  trucks 
for  these  horse  equipments." 
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It  is  remarked  that  this  undertaking  is  not  only  the  broadest  of  its  kind,  but 
it  is  intended  to  eliminate  the  difficulties  experienced  in  other  partial  service 
systems. 


WIRELESS  TELEPHONE  FOR  TRAIN  DISPATCHING 

T F the  series  of  tests  about  to  be  carried  out  by  the  Public  Service  Company  of 
Northern  Illinois  in  respect  to  the  use  of  wireless  telephones  for  load  dis- 
patching prove  satisfactory,  it  is  quite  likely  that  one  set  will  be  installed  in  the 
system  operator's  office  at  the  Joliet,  111.,  generating  station,  and  another  will 
be  placed  in  the  company's  generating  station  at  Blue  Island,  111.  It  is  hoped 
to  use  the  instruments  to  facilitate  load  dispatching  in  event  of  any  emergency 
that  may  be  occasioned  by  failure  of  the  company's  private  metallic-circuit  line. 
As  reported  in  a recent  issue  of  the  Electrical  World , two  wireless  telephone 
sets  suitable  for  communicating  between  stations  150  miles  apart  have  been  pur- 
* chased  and  are  being  tested  with  the  co-operation  of  the  United  States  Navy 
Department.  While  it  is  thoroughly  understood  that  the  Government  will  not 
permit  the  use  of  wireless  telegraph  and  telephone  equipments  except  under  its 
own  supervision,  these  tests  are  being  made  to  determine  its  practicability  when 
conditions  will  permit  its  use.  The  probable  extensions  of  the  service  are  com- 
mented upon  in  the  Electrical  World  as  follows: 

“If  the  unit  proves  practicable  in  these  locations,  their  use  will 
probably  be  extended  to  other  important  switching  centers.  The  use 
of  the  radio  telephone  rather  than  the  wireless  telegraph  was  favored 
by  the  Engineering  Department  of  the  Public  Service  of  Northern 
Illinois  because  the  instruments  can  be  used  without  a knowledge  of 
the  Continental  Morse  Code  and  because  it  is  possible  to  transmit  mes- 
sages with  greater  speed  by  telephone  than  by  telegraph." 

NITRATE  PLANTS  TO  BE  BUILT  BY  THE  UNITED  STATES 

GOVERNMENT 

THE  following  statement  has  been  authorized  by  the  Secretary  of 
War: 

“By  direction  of  the  President  certain  plants  will  be  immediately 
constructed  for  the  production  of  nitrates  from  atmospheric  nitrogen. 
The  plants  to  be  constructed  do  not  involve  the  use  of  water  power, 
but  use  a process  which  is  a modification  of  processes  previously 
known,  and  the  total  expenditure  involved  in  these  projects  is  about 
$4,000,000.  Nothing  further  can  be  said  at  this  time  about  the  pro- 
cess or  the  location  of  the  works  which  are  about  to  be  constructed. 
Of  the  total  amount  appropriated  by  Congress — namely,  $20,000,000 
— substantially  $16,000,000  remains  undesignated  as  to  its  expendi- 
ture by  the  President. 

“The  committee,  consisting  of  the  Secretaries  of  War,  Interior 
and  Agriculture,  to  which  the  President  referred  the  question  of  the 
selection  of  a site  or  sites  for  the  development  of  water  power,  has 
made  no  report  to  the  President  on  that  subject,  but  is  engaged  in  the 
making  of  further  engineering  studies,  and  the  subject  is  temporarily 
closed  to  further  discussion  by  localities  and  communities  desiring  to 
be  considered  as  possible  sites  for  the  plants." 
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THE  USES  OF  ELECTRICITY  ABOARD  SHIP 

The  broadening  use  of  electricity  on  all  types  of  vessels,  sailing,  freight 
and  passengers,  irrespective  of  tonnage,  is  treated  at  length  in  a recent  issue 
of  the  Electrical  Review.  At  first,  the  use  of  electrical  current  was  confined  to 
the  higher  class  of  passenger  steamers  and  naval  vessels,  but  gradually  it  has 
been  extended  to  include  all  vessels  except  those  of  small  tonnage  used  strictly 
for  sailing  purposes,  and  even  many  erf  this  class  have  found  it  convenient 
to  install  an  electric  lighting  plant  for  operation  of  hoists,  for  ventilation  and 
other  purposes. 

Chief  among  the  uses  of  the  electric  current  beyond  that  of  lighting,  are 
the  operation  of  the  searchlight,  the  operation  of  radio  telegraphic  apparatus, 
and  the  running  of  miscellaneous  power  apparatus.  It  is  remarked : 

“In  order  of  development,  the  searchlight  is  the  oldest  application 
of  electricity  on  shipboard,  naval  vessels  being  among  the  first  to  em- 
ploy it  soon  after  the  arclight  generator  came  into  being  nearly  fifty 
years  ago.  Electric  incandescent  lighting  followed  some  fifteen  years 
later  and  now  is  utilized  almost  exclusively  for  general  lighting  on 
all  kinds  of  watercraft  from  small  pleasure  launches  to  ocean  grey- 
hounds and  superdreadnoughts.  Electric  motors  came  into  use  for 
various  power  purposes  gradually,  at  first  on  naval  ships  and  later  on 
merchant  steamers;  now  they  are  employed  for  a great  variety  of 
machinery  driving,  from  electric  fans  to  the  main  propellers,  especially 
on  navy  boats.  Wireless  telegraphy  received  its  first  application  on 
shipboard  barely  twenty  years  ago.  Its  progress  has  been  so  rapid  that 
now  it  is  in  practically  universal  use  on  all  ships  except  those  making 
short  coastwise  runs  or  sailing  on  interior  waterways.  Electric  cook- 
ing and  baking  have  in  recent  years  been  introduced  extensively  on 
navy  ships  where  their  safety  and  reliability  have  won  such  recognition 
as  to  bring  about  their  use  on  other  vessels  also.” 

The  problems  encountered  in  the  illumination  of  vessels  vary  widely, 
depending  chiefly  upon  the  service  in  which  the  vessel  is  engaged.  Launches, 
ferry-boats , and  bulk-cargo  carriers  are  the  present  special  problems  which 
require  new  means  of  solution. 

The  problem  is  especially  complicated  by  the  low-head  room  nearly  always 
available,  except  in  the  large  rooms  which  sometimes  extend  through  two  or 
more  decks.  In  these  cases,  it  is  possible  to  employ  large  lighting  units  scien- 
tifically designed  and  yet  attractive  fixtures  which  will  secure  a very  economical 
but  pleasing  installation. 

Many  parts  of  a vessel  not  generally  open  to  passengers  require  artificial 
lighting  at  all  times,  especially  in  the  engine  and  boiler  rooms,  purser’s  office, 
etc.  Electric  lighting  of  these  quarters  is  the  only  safe,  reliable  and  economical 
method  available,  and  so  far  the  tungsten  lamps  have  proven  especially  suit- 
able on  account  of  their  economy  as  compared  with  the  carbon  lamps  which 
are  still  considerably  used  aboard  ship.  Fire  rooms  are  now  being  equipped 
with  large  gas  lamps  of  the  tungsten  type  up  to  250  watts,  with  very  good 
results.  On  open  decks  or  other  places  where  lamps  are  exposed  to  the  wash 
or  spray  of  the  sea  or  to  considerable  dampness  or  vapor,  it  is  customary  to 
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employ  weatherproof  or  vaporproof  fixtures.  Safety  in  navigation  also  demands 
certain  so-called  running  lights  which  include  red  and  green  lights  on  the  port 
and  starboard  sides  of  the  vessel  and  white  lights  on  the  mainmast  which  must 
be  kept  burning  under  a heavy  penalty.  If  such  lamps  are  equipped  with 
some  such  safeguard  as  tell-tale  lamps,  the  officers  are  assured  of  full  com- 
pliance with  the  law. 

Searchlights  have  been  provided  most  liberally  on  navy  vessels,  which  not 
only  have  been  of  considerable  aid  in  naval  routine,  but  also  for  navigation, 
signalling  and  for  use  in  docking,  coaling  and  provisioning  the  ship  at  night. 
Before  the  event  of  radio  communication,  powerful  searchlights  of  the  carbon 
type  were  employed  for  signalling  over  distances  of  fifty  miles.  It  is  men- 
tioned that  the  most  important  development  in  powerful  searchlights  have  been 
made  in  recent  years,  such  developments  being  due  principally  to  Henrick  Beck 
of  Germany  and  E.  A.  Sperry  of  New  York  City. 

Commenting  upon  the  expansion  of  the  use  of  radio  aboard  ships  in  the 
past  ten  years,  the  Electrical  Review  says: 

“It  is  only  twenty  years  ago  that  the  first  experiments  in  wireless 
communication  between  a ship  and  shore  were  conducted.  It  took 
several  years  before  the  system  was  perfected  enough  to  bring  about 
its  commercial  use  on  shipboard.  Since  1901  the  developments  have 
been  fast  and  far-reaching,  the  range  and  reliability  of  radio  signals 
being  steadily  improved.  It  was  recognized  quite  early  that  probably 
the  chief  field  of  usefulness  for  wireless  telegraphy  would  be  as  a 
means  of  communication  between  ship  and  shore  stations  and  between 
ships  at  sea.  The  value  of  such  service  was  gradually  being  demon- 
strated, but  it  was  not  until  January,  1909,  that  a most  spectacular 
proof  was  made  of  its  value  in  saving  life.  The  steamer  Republic, 
after  a collision  in  the  Atlantic,  succeeded  in  calling  assistance  by 
wireless,  with  the  result  that  all  her  passengers  and  crew  were  saved 
before  the  vessel  sank.  This  event  aroused  the  whole  world  and  soon 
afterwards  legislation  was  enacted  by  the  leading  countries  requiring 
important  ships  to  be  equipped  with  radio  apparatus.” 

Mention  is  made  of  the  fact  that  since  July  1,  1911,  all  vessels  leaving 
American  ports  were  required  to  be  equipped  with  radio  apparatus,'  capable  of 
transmitting  and  receiving  over  a distance  of  100  miles  by  day  or  night.  Later 
this  act  was  amended  to  apply  to  all  vessels  navigating  the  ocean  or  the 
Great  Lakes,  carrying  fifty  or  more  persons  (passengers,  crew  or  both)  except 
vessels  plying  between  ports  less  than  200  miles  apart.  An  auxiliary  source  of 
power  was  also  required,  which  is  usually  a storage  battery  capable  of  operating 
the  motor  generator  for  obtaining  alternating  current.  An  auxiliary  engine 
may  be  used  as  an  alternative.  Efficient  and  direct  communication,  however, 
between  the  operator  in  the  radio  room  and  the  bridge  must  be  maintained  at 
all  times.  It  is  shown  that  safety  is  the  first  advantage  resulting  from  radio 
equipment.  Not  only  is  the  vessel  enabled  to  call  for  assistance  in  case  of 
disaster,  but  it  is  enabled  to  assist  other  vessels  within  range. 

It  is  pointed  out  that  an  electric  fan  was  one  of  the  first  applications  of 
electricity  aboard  ship,  the  appealing  feature  being  that  it  required  but  small 
current.  It  was  found  very  useful  on  passenger  vessels.  The  naval  authorities. 
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however,  were  the  first  to  observe  that  an  electric  motor  c#uld  be  employed  to 
advantage  where  a small  steam  engine,  due  to  the  immense  length  of  piping 
required,  was  out  of  the  question. 

Countless  needs  for  power  aboard  naval  vessels  arose,  such  as  for  turning 
of  tufrets,  gun  pointing,  ammunition  hoisting,  operation  of  water-tight  doors 
and  hatches,  driving  of  workshop  machinery,  refrigerating  machines,  etc.  For 
such  work  it  became  very  desirable  to  employ  electric  motors  which  have  now 
reached  such  a stage  of  perfection  that  they  can  withstand  extremely  severe 
and  exposed  conditions  without  harm.  In  fact,  such  motors  as  are  to  be  ex- 
posed to  the  weather  are  tested  for  water-tightness  by  a hose  stream  at  a pres- 
sure head  of  thirty-five  feet  which  is  held  ten  feet  from  the  motor.  They  will 
only  pass  official  inspection  if  they  will  withstand  this  powerful  stream  without 
leakage. 

Another  recent  application  of  electricity  aboard  ship  is  that  of  electric 
propulsion.  Ship  propellers  operate  at  highest  efficiency  at  speeds  of  eighty 
to  125  revolutions  per  minute,  but  the  steam  turbine  proves  most  economical 
at  speeds  varying  from  2,000  to  3,600  revolutions  per  minute.  It  became  neces- 
sary to  reduce  the  speed  of  this  propeller  by  gear  reductions.  That  the  advan- 
tages of  electric  current  excel  the  geared  drive  is  emphasized  by  the  writer  as 
follows : 

“Gear  reductions  have  been  used,  but  in  comparison  with  them 
electric  propulsion  has  advantages  under  certain  conditions,  especially 
on  large  battleships  or  cruisers  that  must  be  capable  of  running  eco- 
nomically under  wide  ranges  of  speed.  With  electric  propulsion,  the 
main  turbine  drives  a direct  connected  three-phase  generator  which 
supplies  energy  to  special  induction  motors  that  drive  the  propellors. 
On  a large  vessel  there  results  marked  economy  of  room  and  weight, 
greater  efficiency,  and  much  simpler  and  more  responsive  control  that 
is  of  special  value  in  maneuvering.  The  vessels  equipped  for  electric 
propulsion  have  given  excellent  accounts  of  themselves  so  that  this 
method  of  driving  is  likely  to  be  extended.” 

It  is  also  shown  that  electric  cooking  eliminates  the  fire  hazard  because 
many  fires  have  broken  out  aboard  ship  on  account  of  the  spilling  of  grease  over 
an  open  fire  causing  an  instant  blaze  which  is  extremely  difficult  to  extinguish. 
Some  of  the  more  important  advantages  of  electric  cooking  aboard  ship  which 
have  been  recognized  by  our  Navy  where  it  is  employed  extensively  are  as 
follows : 


“Saving  of  floor  space,  cleanliness ; elimination  of  the  handling  of 
wood,  charcoal,  coal  and  ashes ; confining  of  the  heat  to  the  electric 
range  and  oven  and  avoidance  of  excessive  heating  of  the  kitchen; 
comfortable  working  conditions  for  the  chef  and  his  assistants ; avoid- 
ance of  smoke  and  gas ; more  rapid  cooking  operations  in  the  case  of 
broiling,  frying,  roasting  and  baking,  which  can  be  done  more  speedily 
on  an  electric  range  than  on  a coal  or  wood  range ; more  palatable  and 
savory  food,  because  the  cooking  is  under  perfect  control  and  not 
subject  to  an  unreliable  fire  in  the  stoves ; less  waste  of  food,  due  to 
spoilage  and  shrinkage.” 

Reviewing  the  matter  in  its  entirety,  it  would  seem  that  the  Navy  man  of 
the  future  will  have  to  be  highly  trained  in  electrical  matters,  and  that  his 


technical  training  will  by  no  means  be  sub-ordinated  to  his  nautical  training. 
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Wireless  Class  for  Women 

Under  the  Auspices  of  the 

NATIONAL  AMATEUR  WIRELESS  ASSbCIATION 


Tn  order  to  facilitate  the  study  of  wire- 
less among  women,  the  Wireless  Class 
for  Women,  which  was  formed  at  Hunter 
College,  New  York  City,  under  the  di- 
rection of  the  National  League  for  Wo- 
man’s Service,  will  in  the  future  be  con- 
ducted under  the  auspices  of  the  National 
Amateur  Wireless  Association.  Follow- 
ing requests  for  instruction  in  wireless 
from  persons  throughout  the  United 
States,  arrangements  have  been  made  to 
establish  a preparatory  course  in  the  art. 
The  salient  features  of  the  plan  follow : 

The  Wireless  Age  will  publish  in  month- 
ly instalments  a preparatory  wireless 
training  course. 

The  course  will  be  conducted  by  Elmer  E. 
Bucher,  instructing  engineer  of  the  Mar- 
coni School  of  Instruction,  New  York  City. 

The  monthly  instalments  will  be  in  a form 
similar  to  the  lectures  Mr.  Bucher  delivers 
to  the  students  in  the  Marconi  School. 

These  lessons  will  give  the  essentials  of 
the  art  in  condensed  form.  However,  they 
will  be  sufficiently  complete  to  enable  stu- 
dents to  acquire  the  necessary  practical 
knowledge  and  ability  to  operate  sets  in 
the  shortest  possible  time.  They  will 
include  every  detail  that  the  prospective 
operator  will  need. 

The  course  will  be  complete,  beginning 
with  exact  elementary  instruction  and 
leading,  step  by  step,  to  the  more  difficult 
phases  of  wireless. 

Diagrams  and  illustrations  will  accompany 
each  instalment  of  the  course.  Wiring 
diagrams,  beginning  with  the  most  ele- 
mentary circuits,  and  gradually  leading  up 
to  the  more  complicated  cnes,  together 


with  illustrations  of  apparatus  and  the 
various  parts,  will  be  published.  The  les- 
sons will  be  in  logical  order,  in  order  that 
students  may  easily  grasp  the  instructions. 

The  text  relating  to  each  diagram  will  be 
brief.  Minute  instructions  will  be  given 
in  regard  to  apparatus  and  equipment  and 
the  care,  maintenance  and  operation  of 
stations,  together  with  the  operation  of 
sets  under  ordinary  and  extraordinary  con- 
ditions. 

This  course  was  designed  to  prepare  ef- 
ficient woman  wireless  operators  for  ser- 
vice at  stations  conducting  Government  or 
commercial  radio  traffic. 

Any  student  who  applies  herself  con- 
scientiously and  consistently  to  the  study 
of  wireless  as  outlined  in  this  course  will 
be  able  to  equip  herself  for  a profitable 
vocation.  She  will  also  be  in  a position 
to  render  valuable  service  to  the  nation. 

After  mastering  the  fundamentals  and  re- 
ceiving the  preparatory  training,  students 
who  desire  to  do  so  may  take  a supple- 
mentary intensive  finishing  course,  without 
additional  charge  for  tuition,  at  Hunter 
College. 

The  cost  to  the  student  of  the  preparatory 
course  is  as  follows: 

Registration  fee,  $1.00. 

The  Wireless  Age  for  one  year,  con- 
taining Mr.  Bucher’s  lecture  course,  $2 
postpaid. 

Head  telephones,  buzzers,  keys,  two  dry 
cells,  required  by  students  for  practice, 
$7.50. 

Additional  text  books  as  they  may  be  re- 
quired. Practical  Wireless  Telegraphy, 
cloth  bound,  330  pages,  fully  illustrated, 
6Vz  by  9Vz,  $1.50,  postage  extra. 

“How  to  Pass  U.  S.  Government  License 
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Examinations,”  paper  bound,  fully  illus- 
trated, 7 by  10,  50  cents,  postage  extra. 

All  communications  should  be  addressed 
to  Mrs.  Herbert  Sumner  Owen,  Director 
of  the  Women’s  Division  of  the  National 
Amateur  Wireless  Association,  Hunter 
College,  Lexington  Avenue  and  67th  Street, 
New  York  City. 

All  checks  and  post-office  money  orders 
for  registration  fees,  equipment  and  ap- 
paratus should  be'  made  out  to  the  regis- 
trar of  Hunter  College. 


The  Wireless  Gass  for  Women  now 
numbers  five  divisions,  averaging  twenty- 
five  members  each.  A number  of  ex- 
perienced operators  have  applied  for  ad- 
mission. Radio  Aid  Van  Dyke,  sta- 
tioned at  the  New  York  Navy  Yard,  lec- 
lectured  to  the  class  recently.  He 
called  attention  to  the  fact  that  while  a 
satisfactory  speed  in  code  and  a knowl- 
edge of  the  technical  side  of  wireless  are 


At  the  Marconi  School  of  Instruction  man  and  woman  wireless  students  work  side  by  side 


Mrs.  Herbert  Sumner  Owen,  who  was 
formerly  national  chairman  of  wireless 
of  the  National  League  for  Woman's 
Service,  has  resigned  from  the  League 
to  become  the  director  of  the  Women’s 
Division  of  the  National  Amateur  Wire- 
less Association.  This  new  affiliation 
will  make  possible  the  nationalizing  of 
an  opportunity  in  wireless  for  women. 
Mrs.  Owen  expects  to  develop  the  plans 
of  the  Division  so  that  help  and  advice 
can  be  offered  those  who  are  ambitious 
to  take  up  the  art,  either  as  a patriotic 
service  or  as  a means  of  earning  a liveli- 
hood. 


essential,  there  are  other  qualifications 
in  a student  which  are  quite  as  neces- 
sary, and  in  some  ways  more  valuable. 
He  emphasized  the  fact  that  to  be  a suc- 
cessful operator  the  student  should  have 
steady  nerves,  good  judgment,  an  alert 
mind  and  a capacity  for  handling  un- 
usual situations. 

Students  ambitious  to  take  up  wireless 
with  the  aim  of  utilizing  their  knowledge 
in  the  national  service  will  find  the  in- 
tensive course  of  great  aid.  Preliminary 
details  regarding  this  course  were  pub- 
( Concluded  on  page  954) 


FIRST  PRIZE,  TEN  DOLLARS 
A Panel  Type  Transmitter  With 
Interesting  Features 

Now  is  the  time  for  amateurs  to  pre- 
pare for  the  grand  opening  which  is  to 
come  sooner  or  later.  Attention  for  the 
present  should  be  given  to  the  transmit- 
ting apparatus  which,  as  is  well  known, 
requires  more  thorough  construction 
than  any  other  part  of  an  amateur’s 
equipment.  I have  designed  a panel 
type  transmitter  which,  although  it  is 
not  much  different  from  the  average, 
has  a few  points  that  might  be  of  in- 
terest to  the  owner  of  a first  class  set. 

In  my  station  the  transmitter  is  located 
cn  the  ground  floor,  which  permits  the 
use  of  a very  short  earth  lead,  a most 
important  factor  in  an  efficient  trans- 
mitter. My  panel  is  constructed  after 
the  dimensions  shown  in  the  accompany- 
ing drawing,  but  it  can  be  made  smaller 
to  suit  the  wish  of  the  builder,  if  de- 
sired. 

The  panel  board  is  made  of  24-inch 
white-wood  glued  together  in  strips. 
After  it  is  completed,  it  is  sandpapered 
and  given  a coat  of  shellac  or  varnish, 
the  operation  being  repeated  after  each 
coating,  using  a finer  grain  of  sandpaper. 
The  last  coat  usually  gives  a very  high 
finish.  The  panel  is  2 feet  from  the  floor 
and  is  supported  by  two  two-by- four’s 
turned  edgewise ; that  is,  the  2-inch  side 
faces  the  panel.  Upon  the  lower  end  of 
the  panel  i?  mounted  a small  shelf  sup- 
ported by  iron  brackets  to  hold  the  send- 
ing transformer  and  condensers.  It  is 
intended  that  the  panel  be  located  near 
the  receiving  operator.  I have  numbered 
the  working  parts,  1,  2,  3,  4,  5,  6,  7,  etc., 

_ - ^ m 


and  the  function  of  each  part  of  the  ap- 
paratus will  be  explained. 

No.  1 is  the  hot  wire  ammeter  and 
No.  2 is  a small  single  pole  single  throw 
switch  that  cuts  the  ammeter  in  or  out 
of  the  circuit  while  testing.  No.  3 is  a 
rubber  knob  on  which  is  fastened  a rod 
to  adjust  the  coupling  between  the  closed 
and  open  oscillatory  circuits.  The  pri- 
mary of  the  oscillation  transformer  is 
stationary  and  is  fastened  to  the  back 
of  the  panel  with  good  insulators,  while 
the  secondary  can  be  adjusted  by  sliding 
No.  3 in  or  out. 

No.  4 is  a simple  rotary  changeover 
switch  to  change  from  receiving  “R” 
(marked  on  the  panel)  to  sending  “S.” 
This  is  a large  brass  or  copper  switch 
arm  fastened  to  the  center  rod  and  must 
be  short  enough  so  it  will  swing  clear 
of  No.  3.  The  receivers  for  this  switch 
arm  are  made  of  heavy  spring  brass  or 
copper  clips,  like  those  used  on  the  big 
knife  switches,  and  should  be  well  in- 
sulated from  the  panel  board.  Nos.  5 
and  6 are  the  large  size  snap  switches. 
No.  5 opens  and  closes  the  circuit  to  the 
sending  transformer  and  should  be  left 
in  the  “on”  position  all  the  time  while 
transmitting,  while  No.  6 starts  the  ro- 
tary gap/ 

These  switches  can  be  of  the  knife 
type,  but  the  snap  type  takes  up  less 
room  and  is  quicker  to  operate.  The  ro- 
tary gap  is  shown  in  No.  7.  The  disc 
extends  through  the  panel  so  that  it  can 
be  adjusted  and  watched.  At  No.  8 are 
shown  single  pole  single  throw  switches 
for  adjusting  the  capacity  of  condensers 
No.  9.  These  condensers  are  of  the 
Murdock  moulded  type,  each  having 
capacity  of  .0017  microfarad.  Four  to 
six  are  ggipmJJy  used,  but  extra  ones  can 
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be  cut  in  by  the  switches  in  case  one 
burns  out.  No.  10  is  the  sending  trans- 
former with  a variable  input  which  can 
be  regulated  by  the  small  switch  located 
on  the  front  of  the  box.  Referring  to 
the  side  plan,  P is  the  primary  of  the  os- 
cillation transformer  and  S is  the  secon- 
dary. R shows  the  side  view  of  the  ro- 
tary switch  and  how  the  arm  fits  into 
the  clip.  The  two-by-four  is  shown  at 


leads,  which  should  be  made  of  wide 
brass  or  copper  stripsi  At  points  where 
the  leads  go  through  the  board,  very 
thick  porcelain  tubes  are  employed  which 
should  be  cut  a little  longer  than  the 
thickness  of  the  panel  boards.  Great 
care  should  be  taken  not  to  run  the  110- 
volt  wires  parallel  to  the  high  potential 
wires  as  this  is  apt  to  cause  “blowouts” 
and  “kickbacks.”  In  my  case  the  panel 
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Panel  Type  Radio  Transmitter  . 


Drawing — First  prise  article 


A,  which  runs  to  the  top  of  the  panel 
board,  but  is  not  shown  in  the  drawing 
as  it  would  obstruct  the  other  apparatus. 
The  rest  of  the  drawing  is  self-explana- 
tory. 

As  will  be  noted,  the  set  in  this  panel 
type  is  very  compact  and  will  come  in 
handy  for  “short  leads”  so  important  to 
maximum  efficiency.  All  wiring  on  the 
rear  of  this  panel  should  be  carefully 
insulated,  especially  the  high  potential 


board  is  set  up  very  close  to  the  wall, 
but  I found  that  I could  not  get  back  of 
it  very  well  to  oil  the  motor,  etc.  There- 
fore I put  the  entire  panel  on  heavy 
hinges  so  it  could  be  swung  around  for 
adjustment. 

If  other  amateurs  decide  to  build  a 
set  like  this  one,  I should  like  to  hear 
from  them. 

Harry  R.  Hick,  Rocky  Hill.  Conn . 
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SECOND  PRIZE,  FIVE  DOLLARS 

The  Construction  of  a Compact  Un- 
damped Wave  Receiving  Tuner 

A receiving  tuner  which  will  respond 
to  waves  of  12,000  meters  when  connect- 
ed to  an  aerial  200  feet  in  length  is 


Drawings — Second  price  article 


shown  in  detail  in  Figures  1,  2 and  3. 
The  receiving  transformer  is  not  only 
very  small,  but  it  requires  no  loading  in- 
ductances and  employs  but  three  variable 
condensers. 

It  is  to  be  especially  noted  that  multi- 
layered windings  are  employed  in  both 
the  primary  and  secondary  windings, 
such  windings  being  made  in  grooves 
and  wound  irregularly  to  reduce  the  ef- 
fects of  electrostatic  capacity  between 
turns.  I 

Figure  1 shows  the  general  construc- 
tion of  the  primary  winding  which  is 
identical  with  the  secondary  winding 
except  the  size  of  the  wire.  These  wind- 
ings are  not  arranged  to  be  telescoped, 
one  within  the  other,  but  in  fact,  the 
tightest  coupling  is  obtained  when  the 
windings  are  “end  on.,, 

The  primary  and  secondary  forms  are 
made  of  wood.  They  are  6r4  inches  in 
length,  4T  j inches  in  diameter,  with  12 


grooves  ^ths  of  an  inch  in  depth,  %th 
of  an  inch  in  width  and  %th  of  an  inch 
apart.  These  are,  of  course,  cut  in  on 
a wood  turning  lathe.  A 2-inch  hole  is 
cut  through  the  entire  length  of  the  core 
to  permit  the  running  of  taps  from  the 
windings  to  the  switch. 

The  end  supporting  blocks  are  %th- 
inch  stock,  5 inches  square,  which  are 
fastened  to  the  cylinders  with  J^-inch 
oval  headed  brass  screws.  The  con- 
structor should  drill  a small  hole  through 
each  tube  at  the  bottom  of  every  groove 
to  admit  a tap  connection,  as  shown  by 
dotted  lines  in  Figure  1. 

The  primary  tube  should  be  wound 
with  seventy-five  turns  of  No.  28  S.  C.  C. 
in  each  groove  and  a wire  extended  from 
the  hole  of  each  groove  to  the  taps  of  a 
multi-point  switch  as  shown. 

The  secondary  winding  has  1 ,200  turns 
of  No.  32  S.  C.  C.  wire  which  is  wound 
on  the~second  cylinder,  100  turns  being 
placed  in  each  groove.  Taps  are  taken 
from  this  winding  as  from  the  primary 
winding. 

The  construction  of  the  multi-point 
switch  should  be  noted.  A semi-circular 
piece  of  1 7/2  inches  radius  and  %th  of 
an  inch  in  thickness  is  screwed  to  one 
end  block  of  each  coil  to  support  the 
switch  and  contacts.  Twelve  ^th-inch 
contact  studs  are  mounted  on  a radiiis 
of  IK  inches.  These  are  connected  with 
the  taps  from  the  winding  which  are 


brought  through  an  insulating  bushing 
behind  the  semi-circle,  as  in  Figure  2. . 

The  construction  of  the  switch  will 
he  clear  from  Figure  2 wherein  it  will  be 
noted  tj^t  |^e  lever  between  a 
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threaded  washer  and  a rubber  rod  which 
is  also  threaded.  Enough  play  is  allowed 
between  the  washer  and  the  screw  head 
so  that  the  mechanism  will  revolve 
freely. 

The  hard  rubber  rod  is  /4th  of  an  inch 
in  diameter  and  9 inches  in  length  with 
a control  knob  mounted  on  it  for  the  con- 
tact lever.  There  is  an  advantage  in  the 
use  of  a long  switch  handle  as  shown, 
because  the  circuits  of  the  transformer 
are  not  thrown  out  of  resonance  by  the 
capacity  of  the  body  of  the  manipulator. 
Both  primary  and  secondary  coils  are 


THIRD  PRIZE,  THREE  DOLLARS 
How  to  Make  an  Automatic  Antenna 
Change-Over  Switch 

The  accompanying  drawings,  Nos.  1 
to  7,  show  in  detail  the  construction  of 
an  aerial  change-over  switch  operated 
by  magnetic  solenoids  which  are  ener- 
gized by  110- volt  direct  current.  A 
switch  of  this  construction  may  be 
mounted  on  a switchboard  on  the  op- 
erating table  or  at  any  point  convenient 
to  the  associated  apparatus.  It  is  manip- 
ulated by  two  push  buttons,  preferably 


covered  with  a sheet  of  hard  rubber 
l-64th  of  an  inch  in  thickness.  They  are 
placed  end  to  end  when  in  use,  the 
coupling  being  varied  by  moving  one 
away  from  the  other.  Very  loose 
coupling  may  be  employed  when  atmo- 
spheric electricity  is  especially  severe. 

With  an  apparatus  of  this  kind  I have 
heard  Darien,  Isthmus  of  Panama,  with 
the  primary  and  secondary  separated  by 
as  much  as  eight  feet,  and  also  various 
arc  stations  in  the  United  States.  I have 
also  obtained  good  signals  from  “O  U I” 
and  “P  O Z ” 

James  B.  Armstrong,  New  York. 


placed  near  the  transmitting  key.  By 
pressing  one  of  these  buttons,  the  switch 
is  drawn  to  the  sending  position  and  by 
pressing  the  opposite  button  the  switch 
is  changed  to  a receiving  position.  It 
can  also  be  fitted  with  auxiliary  contacts, 
as  shown,  for  closing  the  power  circuit 
through  the  rotary  gap  motor  and  the 
primary  winding  of  the  transformer. 

As  shown  in  Figure  1,  the  switch  is 
made  of  copper  with  a piece  of  hard 
rubber  riveted  to  the  under  side  on  one 
end.  Care  should  be  taken  to  have  the 
rivets  well  towards  the  center  so  that 
they  do  not  come  in  contact  with  the 
clips. 
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The  standard  on  which  the  blade  is 
fastened  is  made  of  hard  rubber  and  is 
bolted  to  the  blade  with  two  brass  boits, 
as  shown  in  Figure  1.  As  can  be  seen 
from  the  diagram,  the  shaft  is  fastened 
to  this  standard  in  a way  that  it  will  not 
touch  the  blade. 

The  construction  of  the  high  tension 
clip  is  shown  in  Figure  2.  The  two  sec- 
tions of  the  clip  are  of  copper,  insulated 
from  each  other  and  the  base  on  which 
they  are 'mounted  is  made  of  hard  rubber. 
A bushing  3/16ths  of  an  inch  in  diameter, 
13/16ths  of  an  inch  in  length,  with  a 
}4th-inch  bore,  is  inserted  to  insulate  the 
two  sections  from  the  bolts  which  hold 
the  clip  to  the  switchboard.  These  two 
sections  should  oflly  make  contact  when 
the  switch  blade  is  not  between  them. 
Two  fibre  washers  insulate  the  heads  of 
the  bolts  from  the  clips.  In  order  to 
fasten  on  lugs  for  the  leads,  the  side  of 
each  section  projects  on  the  opposite  side 
of  the  clips,  as  the  diagram  clearly  shows. 
It  is  preferable  to  solder  the  leads  to 
these  extension  clips. 

The  clip  for  the  receiving  side  of  the 
switch  is  shown  in  Figure  3.  It  is  built 
exactly  like  the  high  tension  clip  with  the 
exception  that  no  insulation  is  required 
between  the  two  sides.  The  standard  on 
which  the  clip  is  mounted  is  of  hard  rub- 
ber and  instead  of  a section  of  hard 
rubber  being  placed  in  between  the  two 
clips,  a piece  of  copper  is  used.  They 
are  held  through  the  switchboard  by 
means  of  J^th-inch  bolts. 

The  construction  of  the  power  clip 
is  nearly  like  that  of  the  high  tension 
clip  with  the  difference  that  the  two  sec- 
tions never  come  in  contact,  except  when 
the  blade  is  between  them.  The  power 
clip  closes  the  circuit  of  the  rotary  gap 
motor  through  the  transformer  when  the 
switch  is  in  the  sending  position  and 
opens  these  circuits  in  the  receiving  po- 
sition. 

The  two  solenoids  which  operate  the 
blade  are  identical  in  construction.  The 
dimensions  are  shown  in  detail  in  Figure 
4.  A spool  is  made  out  of  hard  rubber 
or  fibre  tube  with  two  circular  ends  of 
hard  rubber  or  fibre.  Both  spools  are 
wound  to  about  1 -16th  of  an  inch  from 


the  edge  of  the  end  pieces,  with  No.  22 
double  cotton-covered  magnet  wire. 

The  mechanism  of  the  shaft  and  arma- 
ture is  shown  in  Figure  5.  The  shaft  is 
made  of  3/ 16th  of  an  inch  round  brass 
threaded  on  one  end  for  about  inch 
and  on  the  other  end  for  about  34ths  of 
an  inch.  It  is  2 inches  in  length.  The 
switch  blade  is  held  against  the  switch- 
board by  a spring  slipped  over  the  shaft 
and  placed  between  the  switchboard  and 
the  arm.  The  arm  to  which  the  two 
armatures  are  fastened  is  made  of  brass 
and  is  ty&ths  of  an  inch  in  width  and  J^th 
of  an  inch  in  thickness.  It  is  cut  so  that 
the  two  halves  are  at  an  angle  of  150°. 
Each  half  is  2 inches  long.  In  the  center 
a 3/16th-inch  hole  is  drilled  to  fit  the 
shaft.  One-half  inch  from  each  end  is 
bored  a 34*th-inch  hole  to  which  the  arm- 
atures are  fastened. 

The  two  armatures  which  slide  in  and 
out  of  the  solenoids  are  3/16ths  of  an 
inch  in  diameter  and  are  made  of  soft 
iron.  At  one  end  of  each  a l/16th-inch 
slot  is  cut  to  a depth  of  %th  of  an  inch. 
A hole  l/16th  of  an  inch  in  diameter 
is  bored  %th  of  an  inch  from  the  end  at 
right  angles  to  the  slot.  Two  small  con- 
necting rods  connect  the  armatures  to 
the  shaft  arm  so  that  they  move  in  and 
out  of  the  solenoids  easily  and  without 
jamming  or  sticking.  The  construction 
of  these  pieces  is  shown  in  detail  in 
Figure  5. 

To  mount  the  switch  on  a switchboard 
or  table,  a line  is  drawn  horizontally  to 
the  bottom  edge.  With  a center  any- 
where on  this  line,  circumscribe  a circle 
having  a diameter  of  5 inches ; inside  of 
this  circle  and  with  the  same  center, 
draw  another  circle  having  a radius  of 
2 11/32  inches.  Taking  the  point  where 
the  outer  circle  intersects  the  line  on  the 
left  as  a center,  and  with  a radius  of 
ljkjths  inches,  make  a mark  on  the  outer 
circle  in  the  three  places  as  shown  in 
Figure  7.  At  the  point  where  the  inner 
circle  intersects  the  horizontal  line  as  a 
center  and  with  a radius  of  1 inches, 
mark  off  the  points  as  shown  in  Figure  7. 

At  the  point  just  located,  holes  %th  of 
an  inch  in  diameter  are  drilled,  and  the 
contact  clips  are  bolted  in  place.  The 
high  tension  clip  jb|  placed  in  the  upper 
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left  hand  quarter  of  the  circle  and  the 
receiving  clip  in  the  lower  right  hand 
quarter.  The  power  clip  is  placed  in  the 
lower  left  hand  quarter.  A 3/16th-inch 
hole  is  drilled  in  the  center  of  the  circle 
through  which  the  shaft  is  placed.  The 
end  of  the  blade  which  has  the  hard 
rubber  fastened  to  the  under  side  is  the 
one  which  goes  into  the  high  tension 
clip. 

The  antenna  is  connected  to  the  upper 
section  of  the  high  tension  clip  and  the 
lead  to  the  sending  set  is  connected  to  the 
lower  section.  When  the  switch  is  in  the 
transmitting  position,  these  two  sections 
touch  one  another  and  the  blade  makes 
contact  between  the  two  sections  of  the 
power  clip,  thereby  closing  the  circuit  to 
the  motor. 

When  in  the  receiving  position  the 
blade  makes  contact  with  the  receiving 
clip  and  the  antenna  section  of  the  high 
tension  clip  only.  The  diagram  of  con- 
nections is  shown  in  Figure  6. 

The  two  solenoids  are  fastened  to  the 
under  side  of  the  table  or  the  back  side 


of  the  switchboard  by  straps  of  brass  so 
that  they  are  parallel  to  each  other,  and 
so  that  when  one  armature  is  entirely 
inside  one  solenoid,  the  other  armature 
is  only  about  halfway  in  the  other.  The 
leads  from  the  solenoid  are  extended  to 
push  buttons  as  shown  in  Figure  6. 

Herman  E.  Werner,  Ohio. 

FOURTH  PRIZE,  SUBSCRIPTION 
TO  THE  WIRELESS  AGE 
A Compact  Receiving  Set  For  Damped 
Waves 

Readers  desiring  to  construct  a receiv- 
ing set  fitted  with  a crystal  detector  will 
probably  be  interested  in  the  design  I 
herewith  propose.  The  accompanying 
drawings  represent  an  apparatus  having 
the  unquestionable  advantages  of  selec- 
tivity and  sensitiveness,  both  of  which 
are  important  characteristics  of  a com- 
pact receiving  tuner.  As  will  be  ob- 
served in  Figure  1,  the  set  includes  the 
aerial,  A,  the  loading  coil,  S,  fitted  with 
a 12-point  switch,  C1,^and  one  variable 
condenser,  K1,.  zwhi^k  can  be  placed  in 
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several  positions  in  the  tuning  circuits 
by  means  of  the  change-over  switch,  C-2. 

When  the  switch,  C-2,  is  in  the  posi- 
tion, 1,  the  condenser,  K-l,  is  in  series 
with  the  primary  circuit  which  makes 
the  whole  circuit  responsive  to  short 
waves ; when  it  is  in  the  position,  2,  it  is 
in  shunt  across  the  tuning  coil  to  in- 
crease the  possible  wave-length  adjust- 
ments of  this  circuit.  The  inductance  of 
the  primary  portion  of  the  tuning  coil,  B, 
is  adjustable  by  means  of  a two  3-point 
switch.  C-3. 

The  inductance  of  the  secondary  cir- 
cuit of  the  coil,  B,  is  adjustable  by  two 
three-point  switches,  C-4  and  C-5 ; the 
circuit  further  includes  three  good  crystal 
detectors,  D-l,  D-2  and  D-3,  which  are 


Holes  are  drilled  in  the  panel  to  .re- 
ceive the  contact  points,  as  shown  in 
Figure  2.  One  way  of  constructing  the 
multi-point  switch  is  shown  in  Figure  4. 
A hard  rubber  knob,  R,  is  attached  to  the 
shaft  of  the  switch  as  indicated.  Switches 
of  this  type  can  be  purchased  direct  from 
the  manufacturer,  but  in  the  event  that 
they  cannot  be  purchased,  it  will  be 
necessary  to  drill  the  panel  accordingly. 

A tuning  coil,  B,  is  made  of  a card- 
board tube  11  l/5th  inches  in  length  by 
3 3/5th  inches  in  diameter  wound  wjth 
345  turns  of  No.  22  S.  S.  C.  wire.  Taps 
are  taken  off  all  the  turns  and  connected 
to  the  switches,  C-3,  C-4  and  C-5,  in  the 
following  order.  The  first  tap  is  con- 
nected at  the  first  point  of  the  switch, 
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cut  into  the  circuit  by  the  switch,  C-6. 
A pair  of  good  telephone  receivers,  E 
and  E1,  are  connected  in  shunt  across  the 
detector  and  a fixed  condenser,  K-2, 
which  is  adjustable  in  large  steps  by 
means  of  the  four-point  switch  is  con- 
nected in  series. 

The  case  shown  in  Figures  2 and  3 
has  overall  dimensions  of  12  inches  by 
8 inches  by  8 inches  and  it  is  preferably 
constructed  of  hard  wood  approximately 
l/3rd  of  an  inch  in  thickness.  The  ver- 
tical rectangular  back,  F,  is  made  in  the 
form  of  a slider  so  that  it  can  be  readily 
removed  to  give  the  manipulator  access 
to  the  connections.  The  panel,  P,  on 
which  these  switches  are  fastened  is  a 
piece  of  mahogany  12  inches  by  18 
inches,  but  if  the  apparatus  is  used  in 
damp  climates,  it  is  preferable  to  have  it 
of  Ebonite  or  Bakelite. 


C-3 ; the  second  five  turns  thereafter  at 
the  beginning  of  C-4;  the  third  at  the 
beginning  of  C-5;  the  fourth  at  the  be- 
ginning of  03;  the  fifth  at  the  second 
point  of  C-4,  and  so  on  to  the  sixty-ninth 
connection.  To  explain  at  greater  length, 
the  sixty-nine  taps  will  cover  the  entire 
345  turns.  Each  switch  controls  fifteen 
turns  and  very  precise  adjustment  can 
be  obtained  if  the  loading  coil  is  properly 
employed,  likewise  the  variable  con- 
densers. 

Two  wooden  discs,  as  shown  at  D in 
Figure  4,  are  glued  in  the  end  of  the 
tube  which  is  fastened  horizontally  in 
the  box  by  two  screws  at  the  center 
(Figures  2 and  3). 

The  loading  coil,  S,  is  constructed  in 
the  same  manner.  The  tube  is  %th  of 
an  inch  in  length  by  3 and  l/5th  inches 
in  diameter,  wound  for  7 inches  with 
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No.  24  S.  S.  C.  wire.  It  will  have  ?ip- 
proximately  264  turns.  Taps  are  taken 
off  at  each  twenty  turns  and  connected  to 
the  eleven  points  of  the  switch,  C-l. 


This  coil  is  placed  vertically  in  the  box 
(Figures  2 and  3). 

It  is  found  of  great  value  to  construct 
the  condenser,  K-l,  so  that  it  can  be  ad- 
justed progressively.  The  type  of  ro- 
tary variable  condenser  which  is  sold  by 
the  average  manufacturer  will  fulfil  the 
requirements.  It  generally  has  a maxi- 
mum capacity  of  .001  microfarad.  To 
mount  it  on  the  panel,  a large  hole  of 
the  diameter  of  the  condenser  container 
is  drilled  in  order  that  it  may  be  fastened 
to  the  front  of  the  panel. 

The  switch,  2,  is  one  of  the  ordinary 
type;  in  fact,  it  is  the  type’of  reversing 
switch  used  in  telegraph  work.  The  de- 
tails are  shown  clearly  in  Figure  4.  Two 
holes  are  drilled  at  either  end  of  the 
brass  strip,  L,  to  slip  over  the  shaft. 

The  condenser,  K-2,  may  be  of  fixed 
capacity,  but  to  obtain  the  very  finest 
adjustment  of  the  circuit,  it  is  preferable 
to  have  it  adjustable  in  steps  as  by  the 
switch,  ,C-6.  This  condenser  is  con- 
structed of  five  sheets  of  tinfoil,  3^ths 
inches  by  4 inches,  between  which  are 
placed  sheets  of  paraffin  paper,  about 
4 by  4J4  inches.  The  entire  condenser, 
after  being  properly  assembled,  is  placed 
between  two  small  blocks  of  wood  and 
screwed  together,  as  shown  in  Figure  4. 


It  is  attached  in  the  fashion  as  shown 
in  Figure  3.  The  connections  from  the 
various  plates  of  the  condenser  are 
clearly  shown  in  Figure  1. 

Three  good  crystal  rectifiers  should 
now  be  selected  and  mounted  on  the  top 
of  the  panel  set.  They  can  be  connected 
in  the  circuit  successively  by  throwing  the 
switch  from  one  point  to  the  other.  The 
most  sensitive  detector  is  thus  quickly 
found  during  the  reception  of  signals. 
Two  binding  posts  provided  for  the 
aerial  and  earth  connections  are  fixed  in 
the  upper  left  hand  and  lower  right  hand 
corners  of  the  panel.  Two  additional 
posts  are  placed  at  E and  E1  to  connect 
a double  set  of  sensitive  wireless  tele- 
phone receivers  such  as  the  Murdpck 
telephone,  varying  in  resistance  from  500 
to  2,000  ohms. 

I have  also  shown  in  Figure  4 a small 
hook  switch  which,  when  the  telephones 
are  hung  on  it,  will  automatically  con- 
nect the  antenna  direct  to  the  earth  and 


Figure  5 — Fourth  price  article 


protect  the  apparatus  from  lightning 
discharges.  The  details  of  this  are 
shown  in  Figures  1,  4 (G)  and  5.  The 
indexes  for  the  switches  can  be  made 
on  white  celluloid. 

A receiving  set  of  this  type  makes  a 
handsome  appearance  and  takes  up  a 
small  amount  of  space.  Connected  to  a 
good  aerial,  well  insulated,  the  reception 
of  spark  signals  at  normal  wave-lengths 
over  distances  of  1,000  to  1,500  miles  is 
possible;  in  certain  cases  this  has  been 
exceeded. 

Albert  Cor  man,  Paris , France. 
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THERE  is  evidence  on  every  hand 
that  experimenters  who  have  not 
been  called  into  the  Government  Service 
are  taking  full  advantage  of  the  present 
opportunity  to  rebuild  their  apparatus  or 
to  educate  themselves  technically  to  a 
highey  degree  of  proficiency.  We  have, 
in  fact,  received  a number  of  inquiries 
on  very  important  phases  of  radio  tele- 
graphic design,  which  bespeak  the  grow- 
ing desire  for  scientific  knowledge  on 
the  part  of  experimenters.  These  com- 
munications indicate  that  the  amateur  is 
more  alert  than  ever  and  is  only  too  glad 
to  have  a quiet  period  in  which  to  reflect 
upon  the  radio  situation  as  a whole.  He 
has  observed,  perhaps,  in  his  experience 
during  the  last  few  years  that  by  re- 
arranging the  design  of  his  apparatus 
he  obtained  better  results,  and  now  he  is 
taking  advantage  of  the  opportunity  af- 
forded by  war  conditions  to  take  up  this 
task.  So  he  spends  many  evenings  in 
his  workshop. 

Sooner  or  later  every  experimenter 
realizes  that  the  operation  and  the  con- 
struction of  electrical  apparatus  are 
based  upon  scientific  principles ; more- 
over, unless  this  apparatus  is  designed 
in  accordance  with  certain  fundamental 
laws,  the  maximum  efficiency  cannot  be 
obtained. 

The  experimenter  building  apparatus 


from  designs  furnished  by  others  is 
often  in  doubt  whether  his  money  is 
being  put  into  material  which  will  give 
him  the  best  results.  There  is  only  one 
way  in  which  he  can  assure  himself  on 
this  point,  and  that  is  by  gaining  such 
knowledge  as  will  permit  him  to  design 
apparatus  according  to  a definite  prin- 
ciple. 

The  foregoing  assuredly  applies  to  the 
amateur  radio  telegraphist  because  he 
deals  with  scientific  principles  which  a 
few  years  ago  were  not  well  understood, 
but  are  now  aptly  described  as  repre- 
senting “the  highest  form  of  engineering 
expression.”  The  genuine  satisfaction 
in  constructing  a piece  of  electrical  ap- 
paratus such  as  a high  voltage  trans- 
former, for  instance,  does  not  come  in 
merely  following  the  dimensions  and 
working  instructions  given  by  another. 
The  real  delight  is  experienced  by  the 
experimenter  when  he  calculates  for 
himself  the  constants  for  a given  instru- 
ment. He,  at  least,  experiences  the 
satisfaction  of  knowing  that  he  will  have 
a transformer  that  will  give  the  highest 
degree  of  efficiency  within  the  present 
knowledge  of  the  art. 


The  little  use  which  the  average  ex- 
perimenter of  to-day  makes  of  his  local 
library  is  astonishing.  Any  number  of 
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good  books  on  electrical  design  and  con- 
struction containing  a number  of 
formulae  for  magnetic  and  electrical 
calculations  can  be  found  in  the  elec- 
trical division.  The  man  with  only  av- 
erage intelligence  can  easily  comprehend 
these  formulae  and  their  practical  appli- 
cation will  eliminate  hours  of  needless 
experimenting. 


Did  you  know  that  the  word  “am- 
ateur” as  used  in  the  French  language 
possesses  an  entirely  different  meaning 
than  that  given  it  by  the  American  press 
and  public? 

Here  an  amateur  who  follows  any  par- 
ticular hobby  is  generally  considered  as 
one  who  does  not  possess  the  attain- 
ments of  a professional,  i.  e.,  his  status 
has  not  been  passed  upon  by  some  board 
of  inquiry,  or  governorship;  but  in  the 
French  language  an  amateur  is  one  who 
is  deeply  interested  with  his  work  or 
hobby  and  considers  all  else  secondary  to 
the  particular  subject  in  which  he  is  en- 
grossed. It  does  not  imply  that  he  is 
particularly  ignorant  of  the  hobby  he 
has  adopted.  On  the  contrary,  he  may 
be  highly  informed  upon  the  subject  and 
vet  be  an  amateur  on  account  of  his  at- 
titude toward  his  work. 

The  word  “amateur”  well  fits  the 
American  experimenter  for  as  soon  as  he 
becomes  absorbed  in  wireless,  he  is  an 
amateur,  according  to  the  French  defi- 
nition of  the  word. 


We  have  received  several  communi- 
cations at  headquarters  in  reference  to 
the  design  of  500-cycle  generators. 

Inquirers  should  take  into  considera- 
tion the  vast  amount  of  calculations  and 
the  innumerable  machine  shop  drawings 
required  to  answer  such  a question.  A 
professional  engineer  has  estimated  the 
cost  of  providing  such  information  ^t 
several  hundred  dollars. 


holm  in  the  April,  1917,  issue  of  The  / 
Wireless  Age  and  would  like  to  sajr 
that  I have  built  a set  somewhat  similar 
to  that  described  by  Mr.  Scupholm  and 
have  obtained  even  better  results  than 
he  has.  I make  the  following  sugges- 
tions : 

“First — Do  away  with  the  condenser 
across  the  secondary  as  even  the  slightest 
capacity  at  this  point  will  reduce  the 
strength  of  signals  on  short  waves  about 
50  per  cent. 

“Second — To  tune  the  secondary  con- 
nect a variometer  in  series  with  one  side 
of  the  secondary  leads,  preferably  to  the 
terminal  connected  to  the  grid  of  the 
vacuum  valve. 

“Third — To  do  away  with  the  slightest 
dead-end  effect,  take  no  taps  whatsoever 
from  the  secondary  coil.  My  secondary 
winding  is  inches  in  diameter  and 
has  fifty  turns,  No.  28  S.  C.  C.  wire. 
With  a variometer,  in  which  the  wind- 
ings are  made  from  No.  30  S.  C.  C.,  on 
tubes  4 inches  in  length  by  3 inches  in 
diameter,  with  fifty  turns  on  each  tube, 
wave-lengths  up  to  500  meters  can  be 
read. 

“These  suggestions  may  seem  small, 
but  the  one  referring  to  taking  out  the 
secondary  condenser  is  alone  worth  the 
price  of  admission. 

“Using  a single  vacuum  valve,  an 
aerial  only  80  feet  long  and  40  feet  high, 

I copied  2AGJ  at  Albany  almost  every 
night  during  the  latter  part  of  the  season. 
2PM  was  copied  about  a month.  2LK 
and  7ZL  were  heard  about  three  times, 
and  last  but  not  least,  6EA  at  Los  An- 
geles was*  copied  on  six  nights.  Of 
course,  numerous  8 and  9 stations  have 
been  copied  and  a total  of  about  190  8’s 
and  9’s.  Also,  I would  like  ta  call  your 
attention  to  the  fact  that  it  was  5 BV 
not  5 BC  that  Scupholm  has  down  for 
Little  Rock  in  the  April  number.” 

John  M.  Clayton,  Arkansas . 


One  member  of  the  Association  writes 
as  follows  concerning  regenerative  re- 
ceivers about  which  so  much  argument 
prevails  at  present : 

“I  have  read  with  considerable  interest 
the  second  prize  article  by  F.  J.  Scup- 


Wireless  communication  between  the 
United  States  and  Japan  was  inaugurat- 
ed July  27th,  1915,  the  messages  being 
relayed  by  the  Marconi  high-power  sta- 
tion at  Honolulu.  The  transmitting  sta- 
tion in  Japan  is  located  at  Funabashi. 
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Queries  Answered 

Answers  will  be  given  in  this  department  to  questions  of  subscribers,  covering  the  full 
range  of  wireless  subjects,  but  only  those  which  relate  to  the  technical  phases  of  the  art  and 
which  are  of  general  interest  to  readers  will  be  published  here.  The  subscriber’s  name 
and  address  must  be  given  in  all  letters  and  only  one  side  of  the  paper  written  on;  where 
diagrams  are  necessary  they  must  be  on  a separate  sheet  and  drawn  with  India  ink.  Not 
more  than  five  questions  of  one  reader  can  be  answered  in  the  same  issue.  To  receive 
attention  these  rules  must  be  rigidly  observed. 

Positively  no  Questions  Answered  by  Mail. 


D.  R.  Z.,  Savannah,  Ga.t  inquires: 

Ques. — (1)  What  are  the  fundamental 
points  of  the  Galletti  system  of  radio  tel- 
egraphy? 

Ans. — (1)  To  our  knowledge,  this  system 
is  now  employed  commercially,  but  some 
important  experimental  work  has  been  car- 
ried out  at  stations  in  France  and  Switzer- 
land. The  Galletti  transmitter  is  energized 
by  high  voltage  direct  current,  from  30,000 
to  100,000  volts  being  employed.  A num- 
ber of  oscillating  circuits  are  coupled  to  a 
common  condenser,  which  are  excited  alter- 
nately in  such  a way  as  to  afford  practically 
an  even  or  continuous  flow  of  alternating 
current  in  the  antenna  system.  In  each 
discharge  circuit  there  are  a number  of 
gaps  in  series  which  are  enclosed  in  an 
airtight  drum.  The  gaps  are  widened  out 
so  that  no  sparking  can  take  place  until  an 
additional  E.  M.  F.  from  an  auxiliary  ap- 
paratus is  supplied.  By  properly  timing 
the  auxiliary  discharge  voltages  the  sparks 
discharge  successively  and  a practically 
continuous  flow  of  oscillations  is  obtained 
in  the  antenna  circuit.  This  method  of  ob- 
taining sustained  oscillations  was  first  em- 
ployed by  Marconi  and  his  assistants. 

* * * 

R.  W.,  Portsmouth,  Ohio,  inquires: 

Ques. — (1)  What  is  the  cause  of  the  pe- 
culiar “gurgle"  in  the  tone  of  the  wireless 
station  at  Buffalo?  I have  heard  several 
other  sets  with  practically  the  same  spark 
tone,  but  I cannot  recollect  their  call  letters 
at  this  writing. 

Ans. — (1)  The  note  you  hear  is  due  to 
the  use  of  a non-synchronous  spark  dis- 
charger which  gives  a peculiar  musical  tone. 
Usually  these  dischargers  are  adjusted  to 
give  about  400  sparks  a second  when  the 
frequency  of  the  alternating  current  charg- 
ing the  condenser  is  sixty  cycles  per  second. 

Ques. — (2)  What  station  in  Canada  signs 
the  call  letters  B Z Q?  I first  heard  this 
station  about  six  months  ago. 

Ans.— (2)  We  have  been  informed  that 
B Z Q is  the  British  Government  station 
on  the  Bermuda  Islands,  but  we  are  not 
prepared  to  make  any  definite  statement  on 
this  point. 

Ques. — (3)  Why  do  commercial  wireless 
telegraph  companies  use  open  core  trans- 
formers in  preference  to  the  closed  core 


type?  Furthermore,  why  is  the  amateur 
trade  supplied  with  the  closed  core  type 
almost  exclusively? 

Ans. — (3)  You  will  find  both  the  open  and 
closed  core  transformers  used  in  commer- 
cial wireless  telegraph  apparatus.  One 
reason  why  the  open  core  transformer  was 
originally  adopted  lies  in  the  fact  that  it 
possessed  certain  operating  characteristics 
highly  desirable  for  a radio  transmitter. 
You  will  readily  understand  this  by  con- 
sidering certain  phases  of  the  action  of  a 
radio  transmitter.  When  the  condenser  dis- 
charges across  the  spark  gap,  the  secondary 
winding  of  the  transformer  is  placed  prac- 
tically on  short  circuit,  and  unless  there  is 
a certain  amount  of  magnetic  leakage  in  the 
transformer  system  there  will  be  an  ab- 
normal rise  in  current  which  may  burn  it 
out.  The  open  core  naturally  possesses 
the  requisite  magnetic  leakage  and  the 
closed  core  transformer  can  be  made  to 
have  the  same  operating  characteristic, 
provided  the  magnetic  circuit  is  fitted  with 
a magnetic  leakage  gap  such  as  is  used  on 
the  Clapp-Eastham  transformer. 

In  the  Marconi  apparatus,  the  requisite 
magnetic  leakage  does  not  take  place  at  the 
transformer,  but  is  obtained  by  a peculiar 
design  of  the  generator  of  the  motor-gen- 
erator. 

You  will  find  about  an  equal  number  of 
both  types  of  transformers  in  the  Marconi 
service. 

Ques. — (4)  Is  there  any  physical  examin- 
ation connected  with  the  Marconi  service? 

Ans. — (4)  The  general  statement  of  the 
applicant  for  admission  is  accepted,  but  if 
there  are  any  prominent  physical  deform- 
ities, such  as  loss  of  arm  or  limb,  or  other 
disfigurement,  the  applicant  will  be  re- 
jected. 

Ques. — (5)  What  is  your  idea  as  to  what 
the  status  of  the  wireless  amateur  will  be 
at  the  close  of  the  war;  that  is,  the  really 
serious  amateur? 

Ans. — (5)  It  is  too  early  to  answer  this 
question  precisely.  We  see  no  reason 
whatsoever  why  the  original  rights  of  the 
amateur  should  not  be  restored.  The  am- 
ateur station  will,  of  course,  always  be  sub- 
ject to  Government  restriction,  but  we  see 
no  reason  why  amateur  stations  cannot  be 
allowed  to  reopen  under  the  same  restric- 
tions in  force  previous  to  the  war. 


Digitized  by  Google 


September,  1917 


THE  WIRELESS  AGE 


945 


BAKELITE-DILECTO 

the  Standard  Insulating  Material  for  all  Radio  work. 

Water-proof,  permanent,  strong,  used  by  all  im- 
portant Manufacturers  of  Wireless  Apparatus,  and 
others  requiring  the  utmost  in  Insulation. 

Furnished  in  Sheets,  Rods  and  Tube. 

The  Continental  Fibre  Co., 


Newark,  Delaware 


233  Broadway 

New  York  City 
525  Market  St.  _ 

San  Francisco,  Cal. 


3325  Michigan  Ave. 

Chicago,  111. 
411  S.  Main  St. 

Los  Angeles,  Cal. 


316  Fourth  Ave.,  Pittsburgh,  Pa. 


The  Book  Everybody  Endorses 


THE 

BOOK 

YOU 

NEED 


Learn  to  Figure  Faster 

mTfp  THE  DEMANDS  OP  THE  DAY  REQUIRE  IT  OP  BVKRYONR.  TTJF 

I HN  this  is  an  age  OP  SHORT  CUTS.  I jQfi 
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vvt  a vArrrt  piece  of  paper  or  machine  to  do  your  figuring  when  it  can  be  VI1717T 

Wl  £k  i %J  1 done  easier,  cheaper,  quicker,  better  by  the  new,  simple,  short-cut  1^  pjp Jj! 
▼ ▼ Aa.ll  A methods  of  the  Prewett  system  explained  in  “HOW  TO  FIGURE  A*iA-iA-dA 
FAST."  Every  one  likes  it  and  most  people  need  it  every  day  in 
business  regardless  of  age  or  vocation.  Get  out  of  the  rut.  Cut 
out  the  brain -fagging,  nerve-trying,  old  way  of  figuring  and  free 
yourseif  forever  from  the  drudgery  of  cumbersome  calculations  by 
learning  "How  to  Figure  Fast."  You  will  agree  with  F.  M.  Mar- 
shall, Expert  Accountant,  who  says:  "It  is  the  best  thing  I ever 

saw."  Professor  McCallum,  Teacher  of  Mathematics:  T‘It  is  a 

grand  work  and  I want  every  teacher  under  me  to  have  one."  Thousands  of  others  endorso 
this  little  book  like  O.  J.  Felix,  of  Connecticut,  who  says:  "Best  book  I ever  had.  Am 
thoroughly  satisfied."  The  Qulf  Coast  Lumberman  says:  "It  is  the  marvel  of  the  age." 
There  are  60  pages  of  boiled  down  printed  matter  with  embossed  leatherette  cover  in 
convenient  form  for  pocket,  office  or  home,  sent  anywhere  upon  receipt  of  $1— or  by 
parcel  post  c.  o.  d.,  for  $1.10.  That  Dollar  will  do  you  more  real  good  personally  than  $100 
spent  in  many  other  ways.  Get  your  order  in  the  mail  to-day  and  make  us  both  glad 
thereafter.  Circular  full  of  strong  testimonials  free.  Money  back  if  not  as  represented. 
Address 

E.  C.  ROBERTSON,  General  Salesman  1408  Prairie  Avew,  Houston,  Texan 
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F.  J.,  Baltimore,  Md.,  inquires: 

Ques. — (1)  Will  you  kindly  furnish  me 
with  complete  information  and  detailed 
instruction  concerning  a l/2  K.  W.  500-cycle 
generator  suitable  for  the  operation  of  a wire- 
less transmitting  set?  I wish  to  construct 
such  a generator  in  order  that  I may  have  it 
ready  by  the  time  that  amateurs  are  al- 
lowed again  to  operate  their  sets. 

Ans. — (1)  The  data,  you  require  could 
only  be  obtained  at  a great  expense  from 
a designing  engineer  connected  with  some 
reputable  concern.  We  are  of  the  opinion 
that  any  electrical  supply  house  or  any 
electrical  engineering  corporation  would 
supply  you  with  this  information  provided 
you  were  willing  to  pay  for  it.  You,  of 
course,  appreciate  that  for  us  to  discuss 
this  matter  in  detail  in  these  columns  is 
impossible  because  of  lack  of  space.  Fur- 
thermore, manufacturing  concerns  are 
somewhat  reluctant  tQ  disclose  details  of 
construction  of  these  high  frequency  gen- 
erators. We  believe,  however,  that  if  you 
are  willing  to  pay  a fair  price  for  such  de- 
sign, you  will  be  able  to  obtain  it.  All  in 
all,  you  would  probably  find  it  just  as  cheap 
. to  purchase  a generator  of  this  type  as  to 
attempt  to  construct  it,  for  a special  set  of 
jigs  and  templets  would  be  necessary  to 
carry  out  the  work. 

* * * 

The  “C”  Brothers,  Newark,  N.  J.,  inquire: 
Ques. — (1)  We  note  that  Mr.  Tompkins* 
article,  which  won  third  prize  in  the  June 
issue  of  The  Wireless  Age,  was  not  accom- 
panied by  a wiring  diagram.  As  we  desire 
to  construct  a receiving  set  of  this  type,  we 
should  like  to  see  the  diagram  published. 

Ans. — (l)We  regret  that  this  manuscript 
was  not  accompanied  by  a diagram  of  con- 
nections, but  the  designer’s  idea  is  clear. 
The  extreme  lefthand  coil  is  the  primary 
winding  of  the  receiving  transformer  and 
the  middle  coil  the  secondary  winding.  The 
extreme  righthand  coil  is  inductively 
coupled  to  the  secondary  in  order  to  have 
the  wing  circuit  re-act  upon  the  grid  cir- 
cuit of  the  three  electrode  vacuum  valve. 

* * * 

D.  M.  D.,  Newark,  N.  J.,  inquires: 

Ques. — (1)  Explain  how  the  logarithmic 
decrement  of  damping  is  measured? 

Ans. — (1)  A detailed  explanation  of  this 
measurement  would  require  too  much  space 
in  these  columns,  but  the  subject  is  taken 
up  in  detail  hi  the  book,  “Practical  Wireless 
Telegraphy.”  To  measure  the  logarithmic 
decrement  of  damping,  a wave-meter  fitted 
with  some  sort  of  a current  indicating  de- 
vice, such  as  a hot  wire  ammeter,  or  a 
hot  wire  wattmeter  is  required.  The  wave- 
meter  is  then  placed  in  resonance  with  the 
antenna  circuit  of  a given  transmitting  set 
and  the  condenser  is  shifted  to  a capacity 
above  resonance  and  to  a capacity  below 
resonance  where  the  deflection  of  the  indi- 
cating instrument  is  one-half  that  obtained 


at  resonance.  By  noting  the  three  con- 
denser capacities,  their  values  may  be  in- 
serted in  a simple  formula,  as  follows: 

C.  — Cb 

51  + 52  = X 1.57 

Cr 

Where  51  — the  decrement  of  the  circuit 
under  measurement. 

52  = the  decrement  of  the  wave- 
meter. 

Ca  = the  capacity  of  the  variable 
condenser  at  a point  above 
resonance  (as  above  noted). 
Cb  = the  condenser  capacity  at  a 
point  below  resonance  (as 
above  noted). 

Cr  = the  capacity  of  this  condenser 
at  resonance. 

Generally  a table  of  decrements  for  the 
wave-meter  at  various  adjustments  of  wave- 
length is  furnished,  but  if  not,  the  decre- 
ment of  the  instrument  can  be  determined 
by  the  method  shown  in  “Practical  Wire- 
less Telegraphy.” 

Ques. — (2)  What  is  the  value  of  plotting 
a resonance  curve,  and  how  would  you  go 
about  it? 

Ans. — (2)  You  should  use  precisely  the 
same  apparatus  employed  for  measurement 
of  the  logarithmic  decrement.  The  data 
for  the  resonance  curve  can  be  obtained  by 
adjusting  the  wave-meter  to  various  wave- 
lengths on  and  off  resonance,  noting  at  the 
same  time  the  corresponding  deflections  of 
the  hot  wire  wattmeter.  To  plot  a reson- 
ance curve,  the  experimenter  should  have 
some  knowledge  of  co-ordinate  geometry. 
The  value  of  such  curves  lie  in  the  fact  that 
they  permit  an  estimation  of  the  apparent 
‘“sharpness**  or  “broadness**  of  the  radiated 
wave. 

The  logarithmic  decrement,  of  course, 
can  be  calculated  directly  from  the  reson- 
ance curve. 

Ques. — (3)  Where  can  I obtain  a diagram 
of  a modern  2 K.  W.  500-cycle  transmitting 
set  of  the  Marconi  panel  type,  and  also  the 
Marconi  type  103  receiving  tuner?  Give 
the  function  of  each  part  of  the  transmitter. 

Ans. — (3)  A complete  answer  to  this 
query  would  require  all  the  available  space 
of  this  Department,  and  since  this  infor- 
mation appears  in  full  in  the  publication, 
“How  to  Pass  U.  S.  Government  Exam- 
inations,” also  in  the  text-book,  “Practical 
Wireless  Telegraphy,”  you  are  referred  to 
either  book  for  further  information. 

* * * 

A.  C.  A.,  Evanstown,  Wyo.,  inquires: 

Ques. — (1)  Please  explain  how  the  Mar- 
coni magnetic  detector  works.  Is  it  being 
displaced  in  commercial  work  by  the  mod- 
ern crystal  rectifiers? 

Ans. — (1)  The  Marconi  magnetic  detec- 
tor possesses  extreme  stability  of  adjust- 
ment, and  it  is  very  sensitive  at  wave- 
lengths of  about  2,000  to  3,000  meters.  It  is 
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ased  on  practically  all  the  vessels  of  the 
English  Marconi  Company,  being  employed 
largely  for  obtaining  long  distance  press 
dispatches.  In  fact,  by  the  use  of  the  mag- 
netic detector,  operators  frequently  report 
the  reception  of  signals  from  South 
Wellsfleet,  Mass.,  or  Poldhu,  England, 
at  distances  up  to  2,200  miles.  This 
proves  conclusively  that  it  is  a detector 
which  can  be  relied  upon  for  long 
distance  work.  It  is  found,  however, 
that  it  is  not  so  sensitive  on  the  shorter 
range  of  wave-lengths.  However,  it  is  a 
very  satisfactory  device  for  communication 
up  to  several  hundred  miles.  There  is 
some  argument  concerning  the  principle 
upon  which  it  works,  but  it  is  believed  that 
the  incoming  oscillations  which  circulate 
through  the  fine  wire  winding  (which  is 
wound  over  the  glass  tube  through  which 
the  iron  band  circulates)  temporarily  de- 
magnetize the  iron  band  which  causes  a 
change  of  flux  in  the  small  bobbin  of  wire 
connected  to  the  receiving  telephone.  A 
single  sound  is  therefore  produced  for 
each  group  of  incoming  oscillations. 

Ques. — (2)  Is  the  magnetic  detector  prac- 
tical for  amateur  use? 

Ans. — (2)  There  is  no  reason  why  it  can- 
not be  employed  for  amateur  use  as  well 
as  for  commercial  use.  It  will  be  found  an 
extremely  interesting  detector  and  pos- 
sesses the  great  advantage  that  it  is  not 
affected  by  the  local  transmitter.  Of 
course,  it  is  not  as  sensitive  on  the  lower 
waves  as  the  better  class  of  crystal  recti- 
fiers. 

Ques.— (3)  Please  give  the  formula  for 
calculating  the  current  in  a receiving  an- 
tenna during  normal  conditions? 

Ans. — (3)  We  herewith  give  you  the 
AustinCohen  formula  which  is  now  gen- 
erally accepted  by  radio  engineers  as  cor- 
rect in  the  present  knowledge  of  the  art: 

635  I.  hi  h,  0.0762  D 
Ir  = « 

' DX  VX 

Where  Ir  — the  current  in  the  receiving 
antenna  in  microamperes. 

I.  = the  current  in  the  sending 
aerial  in  amperes. 

hi  = the  height  of  sending  aerial 
in  feet. 

hj  = the  height  of  receiving  aerial 
in  feet. 

X = the  wave-length  in  meters. 

D — the  distance  in  miles. 

The  factor,  635,  in  the  equation  is  correct 
for  a receiving  antenna  of  25  ohms  equiva- 
lent resistance,  which  is  probably  a little 
lower  than  that  obtained  in  the  average  am- 
ateur land  stations.  The  factor,  0.0762,  is 
the  absorption  co-efficient;  that  is,  it  is  the 
measure  of  the  rapidity  with  which  the 
waves  are  absorbed  in  their  travel.  This 
formula  is  strictly  applicable  to  trans- 
mission over  sea-water,  and  has  been  de- 


termined by  Professor  Taylor  and  A.  S. 
Blattermann.  It  is  believed  to  be  ap- 
plicable for  transmission  overland  during 
the  early  hours  of  the  evening  in  the 
United  States. 

Ques. — (4)  Discarding  all  guess  work, 
what  is  the  method  used  in  obtaining  the 
difference  of  intensity  of  incoming  signals? 

Ans. — (4)  No  strictly  satisfactory  method 
has  been  devised  so  far,  but  the  shunted 
phone  method  is  employed  for  most  ex- 
perimental determinations.  This  method  is 
completely  explained  in  the  “Naval  Manual" 
and  “Practical  Wireless  Telegraphy,"  also 
in  other  text-books  on  the  art.  A cali- 
brated resistance  is  connected  in  shunt  to 
the  head  telephone  and  the  value  of  the  re- 
sistance is  gradually  decreased  until  the 
signals  just  disappear.  If  the  resistance  of 
the  telephone  is  known,  then 

R+T 

The  current  in  the  receiver  = XCa 

R 

Where  Ca^  the  least  audible  current 
required  to  make  a sound 
in  the  head  telephone; 

R=  the  resistance  of  the  shunt; 

T=  the  resistance  of  the  tele- 
phone. 

This  formula  does  not  take  into  account 
the  impedance  of  the  telephone  receiver 
windings  which,  of  course,  changes  with 
each  change  of  spark  frequency  at  the  trans- 
mitting apparatus.  The  use  of  this  method, 
while  not  extremely  accurate,  is,  of  course, 
much  superior  to  mere  guesswork. 

* * * 


A.  C.,  Paris,  France,  inquires: 

Ques. — (1)  What  is  the  best  system  for 
selective  tuning  consistent  with  the  strength 
of  signals  and  long  distance  range?  Which 
gives  the  best  tuning,  a two  or  three-slide 
direct  coupled  set,  or  an  inductively-coupled 
receiving  tuner?  Why? 

Ans. — (1)  Equal  degrees  of  selectivity 
will  be  obtained  with  the  three-slide  tuner 
or  the  inductively-coupled  transformer,  but 
the  inductively-coupled  transformer  gives 
the  advantage  that  it  is  much  less  difficult 
to  alter  the  coupling  between  the  primary 
and  secondary  windings.  With  the  straight 
single  coil  tuner  fitted  with  three  sliders, 
it  is  necessary  to  work  all  three  of  them  to 
lower  the  mutual  inductance  to  any  degree 
desired.  You  will  readily  understand  that 
the  inductively-coupled  transformer  will  be 
more  convenient  in  this  respect. 

Ques. — (2)  What  is  the  best  length  and 
diameter  for  the  primary  and  secondary 
windings  of  a receiving  tuner  for  tuning  on 
all  wave-lengths  up  to  15,000  meters? 
Please  give  the  length  of  the  coils,  the  di- 
ameter and  insulation  of  the  wire  and  tell 
me  whether  or  not  it  should  be  adjustable 
by  taps  or  by  sliders;  how  should  the  cur- 
rent be  divided? 


Ans. — (2)  The  dimensions  of  this  tuner 
will  depend  very  largely  upon  the  type  of 
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receiving  aerial  with  which  it  is  to  be  em- 
ployed. If  you  should  include  all  the  pri- 
mary and  secondary  inductances  in  the 
coupler,  the  tuner  would  be  rather  incon- 
venient to  manipulate.  Therefore  we  recom- 
.^mend  that  the  primary  winding  be  about 
( 14  inches  in  length  and  6J4  inches  in  di- 
\ ameter.  The  secondary  winding  should  be 
/ 14  inches  in  length  by  6 inches  in  diameter. 
\ The  primary  coil  should  be  wound  with 
No.  24  S.  S.  C.  wire  and  the  secondary  coil 
with  No.  32  S.  S.  C.  A loading  coil,  about 
18  inches  in  length  and  6 inches  in  diameter, 
wound  with  No.  32  wire,  should  be  included 
in  series  with  the  secondary  winding.  The 
dimensions  of  the  primary  winding  will 
vary  according  to  the  ^!ze  of  the  antenna, 
and  consequently  the  exact  values  of  in- 
ductance will  have  to  be  determined  by  ex- 
periment. It  makes  practically  no  differ- 
ence whether  the  inductance  of  these  two 
windings  is  varied  by  a multi-point  switch 
or  by  a sliding  contact,  but  the  multi-point 
switch  is  preferred  because  it  does  not  wear 
off  the  wires. 

It  is  customary  in  the  United  States  to 
insert  a variometer  inductance  in  series 
with  the  receiving  antenna  and  then  fit  the 
primary  winding  with  a simple  multi-point 
switch,  each  of  the  taps  for  which  are  at- 
tached about  one-half  inch  apart  on  the 
primary  winding. 

It  is  not  necessary  to  tap  the  secondary 
winding  more  often  than  by  spaces  of  1 
inch. 

The  necessary  fineness  of  adjustment  in 
the  secondary  circuit  is  obtained  by  a vari- 
able condenser  connected  in  shunt. 

Ques. — (3.)  Which  method  of  connection 
in  the  receiving  apparatus  do  you  prefer*, 
to  connect  a crystal  detector  in  series  with 
the  head  telephone,  or  to  place  the  head 
telephone  in  shunt  to  the  crystal  detector? 

Ans. — (3)  In  the  majority  of  cases,  a 
louder  signal  will  be  obtained  with  the 
telephone  in  series  with  the  crystal  and 
shunted  by  a telephone  condenser.  This 
has  been  explained  by  one  writer  as  being 
due  to  the  fact  that  the  flow  of  radio-fre- 
quency currents  in  the  secondary  winding 
of  a receiving  tuner  is  invariably  accom- 
panied by  harmonic  currents,  and  when  the 
condenser  is  thus  connected  in  shunt  to  the 
head  telephone,  all  these  harmonic  cur- 
rents are  collected  as  well  as  the  funda- 
mental current;  therefore  an  increase  in 
the  strength  of  signals  is  obtained.  We  are 
not  prepared  to  say  that  these  are  the  actual 
facts  of  operation  but  they  represent  one 
theory  which  has  been  set  forth. 

Ques. — (4)  What  do  you  consider  the 
best  resistance  for  each  receiver  of  a head 
telephone? 

Ans. — (4)  General  practice  seems  to  in- 
dicate that  1,500  ohms  for  each  headpiece 
are  sufficient. 

Ques. — (5)  For  the  adjustment  of  receiv- 
ing apparatus,  do  you  prefer  a receiving- 


tubular  adjustable  condenser,  or  a rotary 
variable  condenser? 

Ans. — (5)  Generally*  the  rotary  variable 
condenser  is  more  convenient  to  operate, 
but  equal  strength  of  signals  will  be  ob- 
tained with  either  type  provided  identical 
values  of  capacity  are  used. 

A.  T.  R.,  Wisconsin: 

The  diagram  you  forwarded  concerning 
the  dimensions  of  the  radio-frequency  am- 
plifying circuit  shown  in  the  January,  1916, 
issue  of  The  Wireless  Age  has  just  come 
under  our  observation.  Referring  to  the 
notations  on  your  drawing:  The  coils,  L-7 
and  L-8,  are  in  variable  inductive  relation, 
also  the  coils,  L-5  and  L-6.  Their  dimen- 
sions should  be  such  that  the  circuit,  L-7, 
C-3,  L-6,  is  in  resonance  with  the  circuit, 
L-2,  C-6,  L-3. 

The  coils,  L-3  and  L-4,  can  approximate 
the  dimensions  used  in  the  average  amateur 
coupler  fcor  tuning  up  to  3,000  meters.  Simi- 
lar dimensions  would  apply  to  the  coils,  L-5 
and  L-6.  The  dimensions  of  L-l  and  L-2 
will,  of  course,  vary  wi.th  the  dimensions 
of  the  antenna  and  for  response  of  signals 
up  to  10,000  or  12,000  meters,  the  primary 
winding  should  be  14  inches  in  length  and 
6'A  inches  in  diameter,  wound  with  No.  24 
S.  S.  C.  wire.  The  secondary  winding 
should  be  14  inches  in  length,  6 inches  in 
diameter,  wound  with  No.  32  S.  S.  C.  wire. 
Small  loading  coils  would  then  be  required 
in  both  the  primary  and  secondary  circuits. 
The  secondary  loading  coil  should  be  from 
12  to  18  inches  in  length  and  about  6 inches 
in  diameter,  wound  with  No.  32  S.  S.  C. 
wire. 

If  this  apparatus  is  to  be  used  on  the 
shorter  range  of  wave-lengths  up  to  3,000 
meters,  you  will  be  able  to  obtain  the  di- 
mensions of  such  a coupler  from  the  book, 
“How  to  Conduct  a Radio  Club”  and  also 
from  previous  issues  of  The  Wireless  Age. 
* * * 

H.  S.  A.,  Operator,  Spokane: 

We  cannot  agree  with  you  that  the  plac- 
ing of  soap  on  the  spark  gap  electrodes  is 
good  practice,  and  we  urge  that  it  be  dis- 
continued in  commercial  work.  The  effect 
of  placing  soap  on  the  spark  electrodes  is 
about  the  same  as  using  a very  fine  pointed 
electrode,  namely,  the  spark  note  is  in- 
creased thereby  because  the  discharger 
points  are  not  blunt.  Under  the  heat  of 
the  spark  discharge,  the  soap  volatilizes  and 
therefore  offers  less  resistance  to  the  con- 
denser discharge,  but  this  does  not  neces- 
sarily imply  that  the  effectiveness  of  a 
transmitting  set  is  thereby  increased.  As 
a matter  of  fact,  the  amplitude  of  the  an- 
tenna current  may  be  decreased.  Of  course, 
increased  response  is  obtained  in  the  receiv- 
ing telephone  by  the  use  of  a musical  spark 
note,  and  operators  should  do  everything 
possible  to  maintain  clear  notes.  In  fact, 
a greater  volume  of  sound  will  be  obtained 
in  the  average  receiving  telephone  when 
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BATTERIES  manufactured  by  the  Electric  Storage  Battery  Company  have 
been  used  in  Wireless  Service  since  its  first  successful  introduction. 

The  dependability  of  the  l#  ExiDe " battery  for  this  very  important  class 
of  service  is  illustrated  in  its  use  by  the  U.  S.  Navy  and  many  large  steamship 


companies. 
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Charles  F.  Campbell 

ELECTRICAL 

SUPPLIES 

WHOLESALE  AND  RETAIL 

14  West  31st  St.  New  York 

Bet.  Broadway  nnd  Fifth  Ave. 


Established  1905 

THE  LUZERNE  RUBBER  CO. 

Manufacturer*  of  Fine  Quality 

HARD  RUBBER  GOODS 

STANDARD  AND  SPECIAL 
Mill  Ofio.  ud  Factory; 

TRENTON  NEW  JERSEY 

A.  J.  Cox  & Company 

WESTERN  REPRESENTATIVES 
28  South  Jofferaon  Street  CHICAGO,  ILL. 


New  Undamped  Wave  Coupler  No.  749 
Special  Introductory  Price  $18.00 

32  In.  long,  10  In.  high  and  9 In.  wide  orer  all. 
On  average  aised  Aerial,  tune*  to  15.000  meter*. 
Used  with  the  new  CHAMBERS  CIRCUIT,  will 
bring  in  signals  from  all  local  and  long-distance 
Undamped  Arc  Stntions  without  the  use  of  Load- 
ing Coils,  or  Oscillating  Coils;  as  they  are  some- 
times called.  Lose  no  time  placing  your  order, 
or  you  will  miss  a great  offer. 

CHAMBERS  CIRCUIT  la  entirely  new.  and 
think  of  it!  No  extra  Coils  to  pay  for,  and  price 
of  Coupler  only  SI 8. 00. 

Write  for  descriptive  matter. 

F.  B.  CHAMBERS  & CO. 

2046  Arch  St.  Phil*.,  Pt. 


VALEAU  FILES 

For  the  Exacting  File  User* 

Those  whose  file  requirements  are  unusually 
severe  always  specify  VALEAU  after  using  them 
once.  They  are  made  of  the  beat  steel. 

We  have  a large  stock  of  all  shapes  and  sixes 
ready  for  prompt  shipment. 

If  you  want  a better  file  than  you  are  now  usings 
try  the 

VALEAU 

T.  P.  WALLS  T.  & S.  CO. 

75  Walker  St.  New  York  City 
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WIRELESS  APPARATUS 

AMATEUR  and  COMMERCIAL  USE 

This  latest  Mignon  invention  is  entering  a new  field 
in  Radio  Engineering,  eliminating  the  so  familiar 
LOOSE  COUPLERS  and  LOADING  COILS,  and 
introduces  adjustable  DISC-CORES, 
heretofore  considered  impossible. 

DISTANCE  RANGE  UNLIMITED. 
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the  spark  discharge  is  uniform  rather  than 
rough  or  irregular,  but  there  is  nothing  in 
the  instructions  issued  by  the  Marconi 
Company  permitting  an  operator  to  use 
soap  or  any  other  volatile  substance  on 
the  electrodes  of  the  spark  gap. 

* * * 

A.  B.  J.,  Warren,  Pa.: 

Your  questions  concerning  the  diagrams 
and  the  mode  of  operation  of  certain  re- 
ceiving apparatus  evidently  refer  to  various 
forms  of  regenerative  circuits  in  use,  al- 
though you  did  not  make  this  clear.  We 
therefore  advise  you  to  purchase  a copy 
of  the  third  revised  edition  of  the  book, 
"How  to  Conduct  a Radio  Club’*  and  note 
therein  a complete  set  of  diagrams  for  the 
various  types  of  such  circuits.  These  are 
also  shown  in  “Practical  Wireless  Tele- 
graphy” Further  diagrams  will  be  found 
in  the  September,  1915,  issue  of  the  Pro- 
ceedings of  the  Institute  of  Radio  En- 
gineers. 

* * * 

A.  B.  Q.,  Boston,  Mass.: 

The  results  of  Dr.  Austin’s  experiments 
with  receiving  detectors  follow:  At  the 

wave-length  of  900  meters,  it  was  found 
that  it  required  2.1  times  as  much  energy 
to  make  an  audible  sound  in  the  receiver 
with  the  magnetic  detector  as  with  the 
zincite-bornite  detector.  It  was  also  shown 
that  the  magnetic  with  the  telephone  cir- 
cuit tuned  to  the  spark  frequency  of  the 
transmitter  gave  signals  one  and  one-half 
times  as  strong  as  the  zincite-bornite  de- 
tector at  the  wave-length  of  3,000  meters. 
At  the  wave-length  of  350  meters  the  zinc- 
ite-bornite combination  was  nearly  five 
times  as  sensitive  as  the  magnetic  detector. 
Whether  the  results  of  this  investigation 
would  apply  to  all  types  of  receiving  cir- 
cuits now  in  use  we  are  unable  to  say. 
This  merely  represents  a single  set  of  mea- 
surements taken  under  a given  set  of  op- 
erating conditions  which  may  not  always 
be  duplicated  in  actual  practice. 

* * * 

T.  B.  R.,  Omaha,  Neb.: 

There  is  a distinct  difference  between  a 
starting  box  and  a speed-controlling  rheo- 
stat. The  resistances  of  a starting  box 
are  only  intended  for  temporary  use  and 
if  they  are  allowed  to  remain  in  the  circuit 
for  several  minutes,  the  coils  will  doubt- 
less burn  out.  The  speed  controlling 
rheostat,  however,  is  of  such  resistance  and 
has  such  an  amount  of  heat  radiating  sur- 
face that  it  will  withstand  a continuous 
flow  of  current  without  burning  out.  The 
handle  of  the  speed  controlling  rheostat 
may  be  placed  at  any  desired  contact  point 
and  left  there  indefinitely. 

The  motor-generators  of  commercial 
wireless  telegraphy  employ  differential  and 
plain  shunt  wound  motors.  In  cases  where 
very  careful  speed  regulation  is  required, 
the  differentially  wound  motor  is  used. 


The  Robbins  and  Meyers  motor-genera- 
tors have  an  accumulative  compound  gene- 
rator field  which  is  intended  to  give  a regu- 
lation of  the  A.  C.  voltage  under  load. 

You  are  quite  right  in  believing  that  500- 
cycle  generators  are  of  special  design.  In 
fact,  those  used  in  connection  with 
quenched  spark  transmitters  have  special 
operating  characteristics  which  are  not 
found  in  the  ordinary  type  of  generator. 
Generally  the  method  of  designing  these 
machines  is  withheld  by  the  manufacturer, 
and  complete  details  are  not  available  for 
publication. 

The  permeability  of  a good  grade  of  soft 
wrought  iron  is  sometimes  three  thousand 
times  that  of  air,  but,  of  course,  it  varies 
with  the  quality. 

* * * 

B.  D.  H.,  St.  Louis,  Mo. : 

The  apparent  current  of  an  alternating 
current  circuit  having  self-induction  is 
sometimes  considerably  greater  than  the 
actual  current  depending  upon  the  value  of 
the  inductance.  The  apparent  current, 
however,  determines  the  heating  effect,  and 
the  conductors  must  be  made  large  enough 
to  take  care  of  its  value  even  though  it  rep- 
resents partly  a “wattless  component”  or 
“idle”  current. 

* * * 

N.  R.  A.,  Montreal,  Canada : 

The  safe  current  carrying  capacity  of  .0000 
B.  & S.  wire  with  rubber  insulation  is  210 
amperes  and  with  other  insulation  312  am- 
peres. A cable  of  1,000,000  circular  mils  will 
carry  a current  of  1,000  amperes.  No.  18  B. 
& S.  wire  will  carry  3 amperes  with  rubber 
insulation  and  5 amperes  with  other  insula- 
tion. Tables  showing  the  safe  current  carry*'" 
mg  capacity  of  various  wires  can  be  Ob- 
tained from  the  fire  underwriters  in  your 
city. 

Slow  burning  wire  generally  consists  of  a 
copper  conductor  covered  with  several  lay- 
ers of  cotton  or  thread,  which  is  saturated 
with  a fireproof  compound.  Wires  of  this 
type  are  generally  employed  for  work  behind 
switchboards  or  in  places  where  several  cop- 
per conductors  are  grouped  together  in  a 
small  space. 

In  designing  a wireless  telegraph  trans- 
mitter to  radiate  a definite  wave,  it  is,  of 
course,  best  to  begin  with  the  antenna,  giving 
it  such  dimensions  that  a small  amount  of 
inductance  can  be  inserted  in  series  to  act 
as  the  secondary  winding  of  the  oscillation 
transformer.  Generally  it  is  not  feasible  to 
boost  the  natural  wave-length  of  an  aerial  to 
twice  its  value  because  beyond  this  point  the 
insertion  of  inductance  is  apt  to  reduce  the 
flow  of  current.  The  dimensions  of  the  aerial 
having  been  decided  on,  the  power  of  the  set 
must  next  be  taken  into  consideration.  With 
500-cycle  generators,  2 K.  W.  can  be  easily 
handled  at  the  wave-length  of  600  meters. 
As  a matter  of  fact,  it  would  be  possible  to 
take  care  of  3 or  4 K.  W.  at  this  wave-length, 
but  it  would  |be  tfQiandle 
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If  you  ever  use 
an  m-a-f  you  will 
always  use  one. 

Mi-Aid  i-f Me ....  $ 18.00 
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MULTI-AUDI-FONI 

271  Morris  Avenue 
ELIZABETH,  N.  J. 


THE  HIGH  COST  OF 
LISTENING  OVERCOME 
BY 

The  Lenzite  Detectr 


Supersenative  and  won’t 
jar  out  if  your  dealer 
han’t  it  send  us  his  name. 
Your  money  refunded  if 
not  satisfactory. 


The  Lenzite  Crystal  Corpotion 

PASADENA,  CALIF. 
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lowed and  money  back  if  unsatisfactory  in 
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this  power  at  the  wave-length  of,  say,  300 
meters.  At  the  wave-length  of  200  meters, 
% K.  W.  as  about  the  limit  of  power  con- 
sumption of  the  apparatus.  You  can 
readily  understand  that  the  wave-length 
limits  the  size  of  a condenser  in  a closed 
oscillation  circuit  because  a certain  amount 
of  inductance  must  be  inserted  in  the  pri- 
mary winding  to  transfer  energy  to  the 
secondary  circuit. 

In  designing  wireless  telegraph  sets,  ex- 
perimenters often  do  not  take  into  considera- 
tion the  fact  that  the  efficiency  of  the  set  is 
greatly  governed  by  the  design  of  a spark 
gap.  A spark  gap  that  has  quenching  proper- 
ties is  the  one  most  desirable.  Quenching 
effects  will  be  obtained  from  almost  any  type 
of  gap,  provided  it  is  designed  so  the  trans- 
former arc  will  not  follow  the  discharge  of 
the  condenser  across  the  gap. 

* * * 

H.  B.  Q.,  Vancouver,  British  Columbia: 

Marconi’s  famous  patent  No.  7777  was 
issued  in  1900.  The  claims  of  this  patent 
have  been  sustained  in  practically  every 
court  in  which  they  were  contested. 

The  report  of  the  British  Association  for 
the  Advancement  of  Science  on  the  subject 
of  static  or  atmospheric  electricity  shows 
conclusively  that  atmospheric  electricity  is 
much  severer  during  the  night  hours  than 
during  the  day  hours,  and  these  observa- 
tions evidently  hold  good  throughout  the 
world.  There  are  a number  of  other  in- 
teresting observations  reported  in  the 
“Year  Book  of  Wireless  Telegraphy  and 
Telephony”  for  1916. 

The  special  diagram  of  connections  for 
the  measurement  of  signal  intensity  to 
which  you  make  reference  appears  on  page 
670  of  the  “Year  Book  of  Wireless  Tele- 
graphy and  Telephony”  for  1916. 


WIRELESS  CLASS  FOR  WOMEN 

( Concluded  from  page  927) 
lished  in  the  July  issue  of  The  Wire- 
less Age.  The  cost  of  the  intensive 
course  will  be  $35. 

Mrs.  Owen  has  received  the  follow- 
ing letter  from  C.  McK.  Saltzman,  act- 
ing* chief  signal  officer  of  the  United 
States  Army : 

“My  dear  Mrs.  Owen : 

“Permit  me  to  congratulate  you,  and 
through  you  the  twenty-eight  young  wo- 
men who  have  begun  their  training  in 
telegraphy  at  Hunter  College,  for  the 
spirit  of  self-sacrifice  and  patriotism. 
As  the  present  war  goes  on  more  and 
more  men  must  be  released  from  civil 
employment  to  take  their  places  in  the 
active  field  forces  of  the  Nation  and 


their  present  position  filled  by  women. 
Particularly  is  this  true  in  the  cases  of 
Tadio  and  land  line  telegraphs. 

“The  womanhood  of  America  must 
be  depended  upon  to  assist  in  bringing 
this  war  to  a successful  termination,  and 
while  there  is  no  fear  as  to  what  their 
response  will  be,  still  it  is  most  reassur- 
iig  to  see  such  concrete  evidence  of  the 
feet  as  your  League  offers. 

“Very  truly  yours, 

“C.  R£cK.  Saltzman, 
“Colonel,  Signal  Corps, 

“ Acting  Chief  Sigtud  Officer 
of  the  Army . 
“By:  (Signed)  Geo.  G.  Gibbs, 
“Lieutenant  Colonel,  Signal  Corps” 

The  United  States  Government  has 
need  of  land  line  telegraphers  as  well  as 
wireless  operators,  according  to  word  re- 
ceived from  Washington  by  Mrs.  Owen. 
She  has  approved  a plan  to  establish  a 
class  in  land  line  telegraphy  in  connec- 
tion with  the  wireless  class. 

The  wireless  class  recently  adopted 
resolutions  thanking  George  F.  Davis, 
president  of  Hunter  College,  and  Pro- 
fessor Louis  D.  Hill  of  the  college,  for 
their  efforts  in  behalf  of  the  class. 
President  Davis  acknowledged  the  reso- 
lutions. 


WANTED:  RADIO  ELECTRICIANS 

RADIO  ELECTRICIANS,  six.  required 
by  October  1st,  for  duty  at  the  Washington 
Navy  Yard,  and  for  training  as  expert 
radio  aids  and  assistants  to  radio  expert 
aids,  as  well  as  for  installation  and  design 
work  at  other  yards  in  the  United  States. 
The  qualifications  are — graduates  of  tech- 
nical schools  of  recognized  standing;  hav- 
ing either  a course  in  theoretical  radio  en- 
gineering, or  two  years’  experience  in  com- 
mercial or  technical  institutions  of  stand- 
ing. Oral  examinations  will  be  held  at  the 
Washington  Navy  Yard.  The  base  pay,  to 
start,  ranges  from  $4.40  to  $5.28  per  diem. 
Applications  should  be  made  to  the  Labor 
Board,  Navy  Yard,  Washington,  D.  C.  Men 
working  for  the  following  companies  will 
not  be  employed  without  consent  of  the 
company  ' under  which  employed:  Marconi 

Wireless  Telegraph  Co.,  Western  Electric  Co. 
Wireless  specialty  Apparatus  Co.,  (Boston), 
National  £ Electrical  Supply  Co.,  National 
Electric  S^tnalling  Co..  F.  Lowenstein,  E.  J. 
Simon,  Deforest  Radio  Telephone  & Tele- 
graph CnP  iKilbourne  & Klark  Mfg.  Co., 
Federal  T<P  graph 
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